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TRANSLATORS'  PREFACE 


The  time  lias  certainly  come  when  a  complete  and  acceptable 
treatise  on  the  diseases  of  the  eye,  including  its  minute  anatomy,  will 
be  cordially  received  by  the  American  medical  profession.  We  hope 
that  the  translation  of  Professor  Stell  wag's  book,  herewith  presented, 
may  prove  to  be  such  a  work. 

Doubtless  a  compilation  adapted  more  especially  to  the  professional 
habit  of  thought  in  England  and  the  United  States,  would  have  some 
advantages  over  a  work  originally  prepared  for  medical  men  speaking 
another  tongue.  But  we  have  believed  that  the  present  work  pre- 
sented sufficient  advantages  to  outweigh  any  such  objections  to  it. 

Moreover,  without  disregarding  the  great  assistance  rendered  by 
English  and  French  surgeons,  we  must  consider  the  present  advanced 
position  of  ophthalmology  as  due,  in  a  great  measure,  to  the  labors  of 
the  Germans.  Under  these  circumstances,  it  seems  just  to  recognize 
this  fact  by  presenting  a  text-book  which  is  regarded  as  one  of  the 
best  in  the  German  language. 

We  had  nearly  finished  a  translation  of  the  second  edition,  when 
the  author  informed  us  that  a  third  was  in  preparation.  The 
changes  and  additions  were  so  many,  that  we  found  it  necessary  to 
begin  our  work  anew,  and  we  accordingly  translated  this  third  edition 
from  advance  sheets  sent  by  the  author.  Thus  our  labors  as  transla- 
tors were  greatly  increased,  but  on  the  other  hand  we  found  very 
little  to  do  as  editors. 

Oiir  work  has  been  conscientiously  performed,  and  yet,  undoubtedly, 
many  imperfections  will  be  found,  for  which  we  ask  the  indulgence 
of  the  profession.  We  offer  this  book  to  our  professional  brethren 
with  the  firm  conviction  that  those  who  give  it  a  careful  study  will 
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thereby  lay  the  foundation  for  a  thorough  practical  knowledge  of  the 
diseases  of  the  eye. 

In  revising  the  translation  and  preparing  it  for  the  press,  we  have 
received  the  encouragement  and  assistance  of  our  friends,  Drs.  George 
H.  Humphreys  and  George  M.  Beard,  to  each  of  whom  we  desire  to 
present  our  cordial  acknowledgments. 

The  publishers  also  deserve  our  thanks  for  the  hearty  manner  in 
which  they  have  endeavored  to  render  the  mechanical  execution  of  the 
work  such  as  should  be  creditable  to  its  subject. 

The  additions  made  by  the  Translators  will  be  found  inclosed  in 

brackets,  and  in  the  Appendix. 

Ohas»  E.  Haokley. 

D.  B.  St.  John  Eoosa. 
New  Yoek,  Deceifiber,  1867. 


AUTHOR'S   PREFACE 

TO  THE  AMERICAN  EDITION. 


Ophthalmology  has  undergone  many  changes  in  the  last  fifteen 
years.  We  are  no  longer  content  with  a  methodical  arrangement  of 
the  symptoms  of  disease,  and  with  set  empirical  formulas  for  their 
cure;  but  we  strive  with  all  our  might  toward  the  proper  under- 
standing of  pathological  conditions  and  processes.  The  genius  of 
the  present  age  urges  us  on  in  this  latter  course,  with  great  power,  and 
the  conviction  is  constantly  becoming  more  firmly  rooted,  that  it  is 
only  a  clearer  insight  into  the  nature  of  morbid  deviations,  which  can 
furnish  a  firm  basis  for  treatment.  Mere  observations  on  patients  are 
never  sufficient  for  our  present  aims  in  the  practice  of  ophthalmology. 
Every  kind  of  scientific  assistances  must  be  brought  in  and  made  use  of. 
Thanks  to  the  united  efforts  of  many  able  men,  and  to  the  division  of 

labor  among  them,  this  requirement  has  been  amply  fulfilled,  and  we 

1 
have   fully  realized  the  influence  which  an  exact  knowledge  of  the 

minute  structure  of  the  eye,  its  pathological  anatomy,  physiology,  and 
optics,  exert  upon  ophthalmology.  In  all  the  various  departments  of 
our  knowledge  of  the  diseases  of  the  eye,  this  influence  has  been 
demonstrated  by  the  most  important  advances.  The  greater  portion 
of  this  subject  has  been  newly  worked  up  from  the  very  foundations, 
while  a  number  of  portions,  already  fruitful,  have  been  made  to 
produce  more  abundantly.  There  has  also  been  extraordinary  pro- 
gress in  the  resources  of  treatment. 

Under  such  circumstances,  the  older  text-books,  excellent  as  they 
were  in  other  respects,  could  no  longer  answer  for  the  purpose  of  edu- 
cation in  the  science  and  art  of  ophthalmology.  There  was  an 
imperative  necessity  for  a  treatise  which  should  blend  the  acquisi- 
tions of  an  earlier  period,  with  those  of  modern  time,  into  an  harmo- 
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riions  whole.  This  is  the  task  which  I  have  undertaken,  in  offering 
the  present  work. 

I  have  labored  particularly  to  give  a  faithful  and  comprehensive 
representation  of  the  present  position  of  the  science.  I  have,  there- 
fore, gone  over  the  great  mass  of  material  on  this  subject,  so  far  as  it 
was  accessible  to  me,  with  all  possible  care, »and  have  taken  from  it 
what  appeared  to  me  to  be  valuable,  or  even  that  which,  in  spite,  of 
its  inexactness,  seemed  to  have  acquired  a  certain  importance,  and, 
therefore,  demanded  elucidation. 

The  pathological  descriptions  depend,  for  the  greater  part,  on  my 
own  labors.  So  far  as  microscopic  conditions  come  into  consideration, 
they  rest  on  Professor  "Wedl's  "  Atlas  der  Pathologischen  Histologic" 
This  latter  is  a  rich  mine  of  unadorned  facts,  which  has  been  often 
used  by  others,  but  which  is  apt  to  be  seldom  cited.  In  the  prepara- 
tion of  the  section  on  tumors,  the  excellent  work  of  Yibchow  has  been 
used  as  the  basis. 

The  part  which  treats  of  the  anomalies  of  refraction  and  accom- 
modation, rests  in  general  on  the  principles  which  I  first  announced 
more  than  twelve  years  ago,  in  the  Yienna  Imperial  Academy  of 
Sciences,  and  which,  since  that  time,  have  everywhere  served  as 
the  basis  of  investigation.  The  nucleus  of  this  subject  lies  in  the 
strict  separation  of  refraction  and  accommodation,  and  in  the  refer- 
ence of  the  individual  errors  to  deviations  in  the  absolute  visual 
distance ;  that  is,  to  the  difference  between  the  distance  of  the  far  and 
near  point  of  vision. 

The  section  on  impairments  of  the  functions  of  the  ocular  muscles, 
appears  as  the  first  attempt  to  make  a  practical  use  of  Listing's  laws 
governing  the  movements  of  the  eyes,  and  those  educed  by  Hering  as 
regulating  binocular  vision. 

In  order  to  remove  any  subjective  coloring,  as  far  as  possible,  I 
have  avoided  any  allusion  to  my  own  writings  in  the  text.  On  the 
contrary,  where  the  labors  of  others  of  a  recent  date  have  been  woven 
into  the  literature  of  the  subject,  and  where  it  became  necessary 
either  to  support  the  views  advanced  by  an  accumulation  of  authori- 
ties, or  to  leave  the  presentation  of  them  to  their  originators,  I  have 
never  neglected  to  give  the  names  of  the  authors. 
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Those  who  are  familiar  with  the  literature  of  ophthalmology,  will 
find  man  j  deviations  when  the  citations  of  this  work  are  compared  with 
those  of  some  other  modem  writings.  The  reason  of  this  is,  that  I 
have  kept  myself  strictly  within  the  bounds  of  historical  truth,  and 
that  I  have  disdained  to  injure  or  advance  the  interests  of  any  persons 
or  schools,  by  any  misplacement  of  authorities. 

When  not  otherwise  indicated,  the  anatomical  preparations  from 
which  the  wood-engravings  are  made,  were  all  taken  from  my  collection. 

The  chromo-lithographic  plates  were  made  from  originals  and 
painted  entirely  from  life,  and  the  appearances  of  one  eye  were 
combined  with  those  of  another  to  a  very  small  extent  only,  on  account 
of  want  of  room. 

In  the  authorities,  I  have  not  given  the  titles  of  works  in  full,  but 
this  omission  scarcely  requires  explanation. 

Stellwag. 
Vienna,  September,  1867. 
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PART     I. 
INFLAMMATION  OF  THE  EYE  AND  ITS  RESULTS. 


HSTTKODTJCTOBY    SECTION". 


GENERAL    OBSERVATIONS    ON    THE    TREATMENT    OF   DISEASES    OF 

THE    EYE. 

The  object  of  all  treatment  is  to  give  as  favorable  a  direction  as  is  possible  to  the 
nutrition.  By  thus  doing,  resolution  of  any  impairment  of  its  functions  is  iDduced. 
Two  indications  are  included  in  this  object.  They  are  the  indications  springing  from 
the  cause,  and  from  the  disease  itself. 

1.  The  indication  from  the  cause  of  the  disease. — This  aims  to  remove  all  internal 
or  external  injurious  influences,  and  not  only  those  which  have  excited  the  inflam- 
matory process,  but  also  those  which  may  act  on  the  inflamed  part  in  the  progress 
of  the  disease,  thus  keeping  up  the  inflammation. 

2.  The  indication  from  the  disease. — This  aims  to  limit  the  process  itself,  to  break 
its  force,  and  increase  the  chances  of  resolution. 

The  indications  springing  from  the  cause  are  divided  into  innumerable  special 
requirements.  These  are  the  removal  of  any  physical,  mechanical,  chemical,  or 
organic  injurious  influences,  as  well  as  of  any  predisposition  to  diseased  action ;  the 
circulation  and  aeration  of  the  blood  should  be  regulated  as  well  as  the  nutrition. 
Some  of  the  causes  of  inflammation  only  act  in  individual  cases,  and  under  peculiar 
circumstances.  Many  of  them  show  an  affinity  to  certain  parts  of  the  eye,  and  to 
certain  forms  of  disease.  "We  shall,  therefore,  defer  any  reference  to  them  until  we 
reach  the  sections  devoted  to  these  parts  and  their  affections. 

A  smaller  portion  of  these  injurious  influences,  however,  have  a  more  general 
importance,  since  all  people,  amid  very  different  circumstances  of  life,  are  more  or 
less  liable  to  their  effects. 

The  indications  of,  and  the  appropriate  remedies  for,  these  injurious  influences, 
are  the  subject  of  the  present  part  of  this  work. 

A.  The  following  may  be  especially  named  as  among  the  mechanical  inju- 
rious influences  which  most  frequently  aggravate  irritations  and  inflammations  of 
the  eye : 

1.  Rubbing,  pressing,  or  even  touching  the  eye-lids  to  alleviate  unpleasant  feel- 
ings of  itching,  biting,  burning,  or  actual  pain  ;  pressing  the  eyes  with  the  hands  or 
arms  in  order  to  relieve  annoying  photophobia.  Although  this  is  particularly  to  be 
seen  in  children,  we  not  unfrequently  meet  with  similar  improper  management  in 
adults.  In  the  case  of  the  latter,  simple  instruction  is  sufficient ;  but  with  children 
we  may  be  compelled  to  use  compulsory  measures.  Formerly  a  handkerchief  folded 
like  a  bandage  was  applied  as  a  protective  covering.  This  is  not  only  too  warm, 
but  it  is  oppressive,  on  account  of  its  weight,  and  it  may  exert  very  uneven  pressure. 
All  the  requirements  are  better  answered  by  the  method  of  bandaging  now  in  gen- 
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eral  use.  This  consists  in  filling  the  orbital  region  with  fine  charpie  [picked  lint] 
or  soft  cotton,  and  in  the  use  of  a  soft  and  light  elastic  bandage.  The  charpie  is  placed 
either  in  a  single  cushion,  properly  formed,  or  in  numerous  small  layers  over  the 
closed  lids,  and  so  distributed  that  all  the  depressions  between  the  convexity  of 
the  globe  and  the  bony  orbital  borders  are  filled.  The  bandage  placed  on  this 
exerts  a  perfectly  uniform  pressure  upon  the  parts  lying  beneath.  We  use  as  a  ban- 
dage a  seamless  strip  of  the  finest  flannel,  which,  for  the  sake  of  greater  elasticity, 
is  cut  obliquely  with  the  course  of  the  fibers.  This  should  be  six  inches  long  and  one 
to  two  inches  wide,  and  to  each  end,  which  is  pointed,  a  small  strip  of  tape  is  attached, 
in  order  to  have  a  small  knot  in  fastening,  and  to  limit,  as  far  as  possible,  the  annoy- 
ing wrapping  of  the  part. 

One  of  the  chief  requirements  is,  that  the  bandage,  while  not  very  tightly  applied,  shall  not 
slip  off.  The  binocular  bandage,  which  is  placed  obliquely  over  the  eyes,  usually  maintains  its 
position,  but  not  so  with  the  inpnocular.  It  is  necessary,  in  order  to  secure  the  latter  in  its 
oblique  position,  that  one  end  of  the  bandage  should  be  placed  close  under  the  lobe  of  the  ear,  the 
other  upon  the  forehead,  and  exactly  over  the  curvature  of  the  parietal  bone,  and  then  the  ends 
cross  over  the  center  of  the  occipital  region,  and  are  brought  forward  and  tied  in  front.  We 
should  here  take  care  that  the  knot  does  not  lie  on  the  eye,  and  thus  cause  a  very  unpleasant 
pressure. 

This  bandage  has  an  important  therapeutic  advantage  if  properly  applied,  in 
entirely  preventing  the  opening  and  shutting  of  the  lids.  It  allows,  also,  the  free 
escape  of  a  certain  amount  of  secretion  from  the  palpebral  fissure.  If  both  eyes  are 
closed,  and  vision  rendered  impossible,  the  movements  of  the  globe  as  well  as  the 
accommodation  are  reduced  to  a  minimum.  This  muscular  rest  is  an  advantage 
in  the  treatment  of  irritated  parts,  which  can  not  be  too  much  esteemed.  Besides, 
immobility  of  the  parts  is  often  imperatively  required,  when  we  wish  for  a  proper 
apposition,  and  the  speediest  possible  adhesion  of  the  edges  of  wounds ;  as,  for 
instance,  after  accidental  or  operative  injuries  to  the  eye  and  its  surroundings. 

Plaster  is  never  sufficient  for  this  purpose.  When  it  covers  only  a  small  portion  of  the  closed 
lids,  it  does  not  prevent  their  movement,  and  if  the  surface  of  the  lid,  particularly  the  edges, 
are  entirely  covered  with  plaster,  the  exit  of  the  redundant  secretion  into  the  conjunctival  sac  is 
retarded.  This  becomes  a  source  of  unpleasant  irritation,  amounting  sometimes  to  unbearable 
pain.  If  the  plaster  is  of  a  material  which  is  irritating  in  its  nature,  erythema  of  the  extremely 
delicate  integument  may  occur,  and  lead  to  great  irritation  of  the  conjunctiva  and  of  the  globe. 
Added  to  this,  plaster  presses  very  unequally,  according  to  the  degree  of  its  tension.  This  un- 
pleasant peculiarity  is  especially  true  of  the  English  plaster  [isinglass  plaster],  which  shrinks 
soon  after  its  application,  and  thus  the  edges  are  turned  in  some  places  directly  upon  the  surface 
of  the  lid.  Then,  too,  the  adhesive  material  readily  dissolves  in  the  tears,  diffuses  itself,  and, 
again  becoming  dry,  completely  closes  a  great  part  of  the  palpebral  fissure. 

Whether  it  is  possible  to  prevent  the  movements  of  the  eyes,  by  purely  mechanical  means, 
may  be  fairly  doubted.  The  nearly  spherical  form  of  the  globe,  and  the  position  of  its  axis,  do 
not  allow  us  to  suppose  that  all  motion  can  be  prevented  even  by  the  most  accurate  application 
of  large  masses  of  padding,  without  inflicting  a  degree  of  pressure  which  could  not  be  endured. 
Still,  some  believe  that  they  can  accomplish  this  without  excessive  annoyance  to  the  patient. 
For  this  purpose  the  use  of  a  roller  bandage  about  four  feet  long,  with  a  knit  middle  portion  and 
flannel  ends,  is  recommended.  This  is  first  carried  circularly  around  the  forehead,  then  above  the 
ear  of  the  unaffected  side,  to  the  back  of  the  head,  under  the  other  ear  over  the  affected  eye.  If 
both  eyes  are  to  be  closed,  then  two  bandages  should  be  used.  In  order  to  exert  a  still  more 
powerful  pressure  upon  the  well-padded  orbital  region,  a  so-called  laced  bandage  is  highly  spoken 
of.  This  renders  necessary  a  bandage  ten  feet  long,  of  the  kind  just  described,  and  requires  three 
ascending  monocular  turns,  in  the  manner  indicated  in  the  use  of  the  pressure  bandage  (Graefe). 

It  will  require  further  experience  to  decide  whether  such  a  severe  pressure,  as  is  necessary  in 
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the  use  of  this  bandage,  furnishes  real  therapeutic  advantages,  and  whether  the  result,  which  in  in- 
dividual cases  may  be  thereby  attained,  balances  the  disadvantages,  which  in  very  many  instances 
are  absolutely  intolerable.  It  seems  as  if  the  ordinary  protective  bandage,  with  a  somewhat 
greater  tension  of  the  elastic  part  of  it,  were  able  to  accomplish  all  that  is  to  be  generally 
expected  from  a  pressure  bandage,  without  excessive  annoyance  and  without  danger  of  unpleas- 
ant consequences. 

[It  is  more  than  probable  that  tbe  true  function  of  the  bandage  would  be  better 
expressed  by  using  tbe  name  retentive  bandage,  tbus  indicating  tbe  most  important 
agency  which  the  dressing  fulfills,  namely,  to  keep  the  eye-lids  closed,  the  air  ex- 
cluded; and  in  the  case  of  a  wound  of  the  front  of  the  eye-ball,  to  give  a  splint- 
like support.] 

2.  The  effects  of  dust  upon  the  conjunctiva  and  cornea. — Working  with  dusty 
substances,  or  frequenting  dusty  localities  during  the  existence  of  conjunctival  or 
corneal  disease,  should  be  strictly  forbidden,  since  the  mechanical  contrivances  used 
for  excluding  dust  fail  to  accomplish  the  purpose. 

[This  rule  must  not  be  construed  into  a  prohibition  of  outdoor  life  as  a  means  of 
keeping  active  the  nutritive  forces,  especially  in  obstinate  forms  of  sub-acute  con- 
junctival and  corneal  disease.] 

a.  Dust- Spectacles,  Goggles. — "Wire-work,  in  spectacle  frames,  was  at  one  time 
used  as  such,  and  called  by  tlais  name. 

These  dust-spectacles  have  the  disadvantage  of  keeping  the  eye  behind  them  continually  en- 
veloped in  the  vapor  of  its  own  moisture,  which  can  not  fully  escape.  Thus  the  irritated  condi- 
tion is  rather  increased  than  diminished.  The  principal  reason  for  their  disuse  lies,  however,  in 
the  impairment  of  distinct  vision,  which  compels  the  patient  to  strain  his  eyes  severely  in  order 
to  see  surrounding  objects  distinctly. 

By  the  wire-work  considerable  objective  light  is  kept  away  from  the  eye,  and  the  frame  of 
the  dust-spectacles  places  the  translucent  gauze  in  an  unfavorable  angle  to  the  outer  world,  thus 
limiting  the  visual  field.  Moreover  the  manifold  diffraction  which  the  transmitted  light  undergoes 
on  the  wire  gauze  comes  into  consideration.  Besides,  when  these  spectacles  are  worn  in  an  atmos- 
phere loaded  with  dust,  the  meshes  of  the  gauze  become  filled,  and  then  their  defects  are  in- 
creased. 

Ordinary  glass  spectacles,  of  circular  shape,  about  an  inch  in  diameter,  are  to  be 
preferred  to  the  dust-spectacles  above  described.  Of  course  they  protect  the  eye 
less ;  but  where  the  dust  is  so  abundant  that  sufficient  protection  is  not  afforded  by 
the  ordinary  glass  spectacles,  or  where  a  small  amount  of  dust  upon  the  eye  proves 
injurious,  the  surgeon  does  well  to  prohibit  the  patient  from  being  thus  exposed. 

b.  Veils. — These  are  chiefly  practicable  in  the  case  of  children  and  females,  but 
since  they  certainly  accomplish  their  purpose  better  than  goggles,  they  may  be 
recommended  to  males.  They  should  not  be  thick  or  embroidered,  otherwise  they 
have  the  same  disadvantages  as  the  dust-spectacles. 

B.  Among  chemical  causes  of  injury,  our  attention  is  especially  called  to 
1.  ühcleanliness  of  the  edges  of  the  lids  or  of  the  conjunctival  sac. 
Among  children  we  can  not  give  the  matter  too  much  attention,  particularly 
where  the  case  does  not  permit  the  use  of  the  protective  bandage.  Children  in 
playing  are  apt  to  soil  their  face  and  hands  every  moment,  and  rub  the  dirt  into 
their  eyes  in  order  to  alleviate  itching.  Tbe  rules  for  avoiding  this  are  evident.  It 
is  only  necessary  to  remark  in  passing,  that  those  who  have  the  care  of  children 
with  eye  disease  should  be  impressed  with  the  necessity  of  keeping  them  away  from 
all  dirty  places  or  dirty  substances. 
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2.  The  action,  of  remedial  agents. — Eye-washes,  ointments,  etc.,  which  are  employed  at  an 
improper  time,  or  in  too  strong  a  dose,  or  too  often,  immediately  upon  the  conjunctival  sac  or  the 
globe,  may  be  harmful  by  increasing  the  irritation  or  inflammation.  Besides  thts,  salves,  tinctures, 
and  the  like,  which  are  used  only  for  their  irritative,  absorbent,  or  narcotic  effect,  and  which  are 
applied  to  the  lids  or  their  vicinity ;  meal  poultices,  vegetable  decoctions,  baths  which  have  been 
made  more  active  by  the  addition  of  salts,  etc.  Among  careless  persons,  especially  children, 
the  occasional  getting  the  preparations  used  into  the  eyes,  is  scarcely  to  be  avoided.  Such  a 
soiling  is  the  more  dangerous,  the  severer  the  irritation.  Vesicants  also,  although  generally  ap- 
plied some  distance  from  the  eye,  not  unfrequently  make  the  irritated  condition  much  worse. 
The  patients  are  inclined  to  scratch,  rub  and  feel  about  the  excoriated  portion,  in  order  to  alleviate 
the  unpleasant  sensation  which  the  blister  causes,  or  in  order  to  remove  the  sensation  of  the  part 
which  is  robbed  of  its  epidermis,  and  thus  they  soil  the  hands,  and  with  them  the  sensitive  surface 
of  the  eye. 

3.  Snuff-taking. — This  irritates  the  eyes,  especially  when  the  person  is  unac- 
customed to  its  use.  In  the  case  of  amateurs,  therefore,  a  slight  injection  of  the 
conjunctiva  with  severe  sneeziag  generally  follows  taking  a  piuch.  In  view  of 
this,  snuff-taking  can  only  he  allowed  in  those  cases  where  the  patient  is  in  the  habit 
of  it,  and  a  slight  increase  of  the  irritation  involves  no  danger.  In  inflammations 
which  may  readily  have  bad  consequences,  even  the  ordinary  snuff-taker  may  be 
only  exceptionally  allowed  the  moderate  use  of  snuff,  and  then  with  the  greatest 
care. 

4.  The  abode  in  a  damp  room,  or  one  filled  with  exerementitious  exhalations,  or 
with  irritating  vapors  of  any  Mnd  whatever.— Pure  air  is,  indeed,  one  of  the  most 
important  requisites  for  the  successful  treatment  of  eye  diseases.  We  can  not  too 
strenuously  recommend  that  the  patients  be  placed  in  rooms  which  can  be  easily 
and  "thoroughly  aired,  and  we  should  keep  away  from  them  all  the  above-named 
sources  of  injury. 

Our  special  attention  should  be  directed  to  the  habit  of  cooking,  washing,  carrying  on  of  many 
odorous  employments  in  the  ordinary  living-rooms  of  the  poor ;  also  keeping  in  the  room  the 
remains  of  food,  of  half-filled  chamber  utensils,  or  the  stowing  away  of  soiled  linen  in  the  apart- 
ment. 

The  condition  of  the  patient,  however,  does  not  always  permit  that  he  should 
remain  indoors.  In  many  cases  it  may  even  be  desirable  that  he  take  exercise  in 
the  open  air.  Where  walking  is  recommended,  the  surgeon  should  never  forget 
the  tendency  of  patients  to  exceed  what  is  recommended.  A  proper  precaution 
demands  that  the  patient  should  be  entirely  forbidden  to  visit  taverns,  restaurants, 
theaters,  balls,  concerts,  and  in  general,  places  where  many  people  are  gathered 
together. 

In  such  localities  many  sources  of  injury  concentrate,  and  operate  in  conjunction  with  other 
injurious  influences ;  for  example,  dazzling  and  irregular  illumination,  which  is  so  powerful  a 
morbid  agent,  that  by  it  even  a  very  slight  irritation  cau  be  increased  to  one  of  the  severest  and 
most  destructive  inflammatory  processes.  In  hospitals  and  similar  institutions,  it  is  of  importance 
to  look  well  to  the  condition  of  the  water-closets.  Very  often  these  have  become  infernal  pits, 
whose  pestilential  vapors  even  force  tears  from  healthy  eyes,  and  are  very  naturally  more  destruc- 
tive to  diseased  ones. 

[Patients  ought  not  to  go  to  such  places.] 

5.  Tobaceo-SmoTce. — This  is  a  bitter  enemy  to  diseased  eyes,  and  it  must  be  laid 
down  as  a  fixed  rule,  that  eye-patiente  should  always,  and  uuder  all  circumstances, 
avoid  closed  places,  where  there  is  any  smoking.  The  patient  with  a  diseased  eye 
must  not  smoke  in  his  own  room,  nor  allow  others  to  do  so,  even  if  the  ventilation 
be  very  good. 
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In  very  mild  irritations,  however,  which  allow  the  patient  to  go  out  in  the  open  &\v ,but  only  in 
these,  an  absolute  denial  of  tobacco-smoking  is  not  always  justified.  Patients  who  smoke  daily, 
and  are  passionately  fond  of  it,  bear  such  a  denial  with  difficulty,  and  a  persistence  in  its  enforce- 
ment will  probably  lead  to  its  secret  use.  In  cases  where  a  slight  increase  of  the  irritation  can 
produce  no  especial  harm,  it  seems  better,  therefore,  to  allow  the  patient  to  smoke  moderately, 
taking  certain  precautions.  TJie  first  rule  is,  to  smoke  only  in  the  open  air,  and  where  there  is 
a  gentle  breeze  ;  since  here  there  is  less  danger  of  a  great  quantity  of  smoke  reaching  the  eye. 
For  greater  protection,  the  patient  can  wear  spectacles,  or  shut  his  eyes.  Long  pipes  are  gen- 
erally advised,  and  with  good  reason. 

G.  Among  the  physical  causes  of  injury  are  the  following : 

1.  Wind. — In  the  existence  of  an  irritated  condition  of  the  eye,  the  access  of 
wind  is  to  be  avoided,  even  when  it  is  not  very  severe,  and  is  free  from  dust.  Even 
very  slight  irritations  are  made  very  much  worse  by  the  effects  of  the  wind.  The 
patient  should,  then,  be  kept  in  his  room  in  windy  weather,  and  this  rule  is  the  more 
imperative,  since  spectacles  are  such  an  insufficient  protection,  and  the  use  of  a  veil 
is  not  always  practicable. 

2.  Excessive  Heat. — Those  who  work  before  a  fire,  cooks,  bakers,  &c,  are  especially 
liable  to  this  influence,  and  should,  therefore,  be  warned  as  to  its  injurious  effect. 
Sitting  too  near  the  stove,  an  evil  habit  of  many,  should  also  be  guarded  against; 
since  experience  has  shown  that  thereby  irritations  are  caused  and  increased, 
especially  in  hospitals,  and  in  the  dwellings  of  the  poor.  It  may  be  remembered,  in 
general,  that  an  equable  cool  temperature  of  the  room  in  which  eye-patients  are 
kept  should  be  maintained ;  about  62°  to  66°  Fahrenheit  is  the  best  for  therapeutic 
purposes. 

3.  Severe  Cola. — This  is  generally,  at  least  for  a  while,  better  borne  than  great 
heat.  Patients  suffering  from  conjunctivitis  feel  very  well  in  the  quiet  air  of  a  cool 
winter's  day  ;  but  when  there  is  iritis,  choroiditis,  &c,  the  patient  can  not  remain  in 
the  open  air  in  cold  weather  without  danger,  on  account  of  the  impossibility  of 
bearing  the  cold  without  active  exercise,  which  again  produces  injurious  changes  in 
the  temperature  of  the  body. 

4.  Severe  and  sudden  changes  of  temperature. — Rapid  cooling  of  a  warm  portion 
of  the  body,  or  sudden  and  irregular  heating  of  a  part  deprived  of  its  natural  warmth, 
has  been  always,  and  with  good  reason,  regarded  as  one  of  the  more  frequent  causes 
of  inflammations  or  irritations.  The  sudden  change  in  the  local  conditions  of  the 
circulation  certainly  plays  an  important  part.  The  most  frequent  source  of  such  a 
sudden  change  in  temperature  lies  in  a  draught  of  air.  The  avoidance  of  this  fur- 
nishes, therefore,  a  very  important  therapeutic  requirement. 

For  this  purpose  it  is,  however,  by  no-means  necessary  to  envelop  the  patient  with  wrappings, 
or  to  place  him  in  bed  surrounded  with  screens  or  curtains,  or  to  cover  the  head  of  the  bed.  By 
such  means  the  patient  is  confined,  annoyed,  and  disquieted,  and  generally  a  heavy  perspiration 
is  induced.  Even  congestions  of  the  head  are  excited,  and  not  rarely  the  hindrance  of  the  ne- 
cessary circulation  of  air  leads  to  constitutional  disease.  The  patient  should  be  able  to  breathe 
freely.  Therefore  it  seems  advisable  not  to  lessen  the  small  space  of  his  room,  but  only  to  see  to 
it  that  the  patient,  whether  he  is  in  bed  or  goes  freely  about,  is  never  in  a  draught.  The  injuri- 
ousness  of  sudden  changes  in  temperature  makes  it  also  advisable,  in  cases  in  which  an  equable 
temperature  is  particularly  desirable,  to  avoid  washing  with  cold  water  or  putting  on  cold  linen. 

D.  It  is  of  great  importance,  in  the  treatment  of  irritated  and  inflamed  eyes,  to 
properly  regulate  the  intensity  of  the  light  thrown  upon  the  organ,  for  improper  illu- 
mination is  one  of  the  most  effective  causes  of  injury.  In  certain  cases  it  is  necessary 
to  keep  the  light  entirely  away  from  the  eyes,  and  this  can  be  done,  either  by  dark- 
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ening  the  windows  as  much  as  possible,  or  by  tbe  use  of  a  protective  bandage.  Bnt 
in  tbe  great  majority  of  cases,  such  an  entire  exclusion  of  light  is  not  only  unneces- 
sary, but  even  injurious,  since,  during  convalescence,  it  is  with  great  difficulty  that 
the  patient  becomes  so  accustomed  again  to  the  increase  of  light  as  to  avoid  the  re- 
lapses which  may  be  readily  induced  by  a  greater  intensity  of  illumination.  Con- 
valescence is  retarded  by  too  great  darkness,  on  account  of  the  evil  influences  which  a 
long  seclusion  in  a  darkened  room  exercises  on  the  general  condition.  A  moderate 
degree  of  illumination,  about  such  as  we  have  at  twilight,  is  the  best  adapted  for 
the  treatment  of  eye  disease.  Gradations  in  the  degree  of  light  will  of  course  be 
made  for  different  patients,  according  to  their  individual  sensitiveness. 

It  is,  however,  not  to  be  forgotten  that  some  patients  are  excessively  sensitive,  beyond  all 
proper  limits.  In  order  not  to  induce  photophobia,  it  is  advisable  to  look  more  to  the  objective 
condition  than  the  subjective  sensations,  in  determining  the  amount  of  light  to  be  borne.  It  is 
especially  important  to  carefully  av^id  all  contrasts  of  light,  since  even  a  diseased  eye  may  ac- 
custom itself  to  a  considerable  degree  of  intensity  of  light.  But  even  a  healthy  eye  bears  con- 
trasts with  difficulty,  and  an  irritated  eye  will  always  be  markedly  affected  thereby. 

According  to  recent  investigations,  prolonged  rest  in  a  dark  room  increases  the  sensitiveness 
of  the  retina  (Auberi)  thirty-five  times,  and  a  stay  of  two  minutes  increases  it  ten  to  fifteen  fold. 
The  irritation  of  light  in  the  beginning  of  its  impression,  excites  the  maximum  of  sensation ;  but 
this,  with  the  continuance  of  the  irritation,  decreases  so  much  that,  after  a  time,  a  somewhat 
weaker  impression  will  not  be  noticed. 

The  color  of  the  light  reaching  the  eye  is  also  of  importance.  In  general  we 
may  say,  that  orange,  yellow,  and  green  excite  the  sense  of  color  more  powerfully, 
and  with  the  same  intensity,  irritate  more  severely,  than  the  other  colors. 

This  is  shown  not  only  by  means  of  the  subjective  sensation,  which  becomes  manifest  by  look- 
ing through  different  colored  glasses,  but  also  by  a  measurement  of  the  reaction  of  the  pupil. 

This  contracts  most  when  exclusively  yellow  or  orange  rays  are  conducted  into  the  eye,  by 
means  of  a  solar  spectrum  and  a  prism.  It  becomes  wider  and  wider  when  the  outermost  red  or 
only  calorific  rays  {warme  strahlen)  enter  the  eye.  Just  so,  the  diameter  of  the  pupil  increases 
when  the  eye  is  directed  out  of  the  yellow  of  the  spectrum  into  the  green  or  blue.  Yet  the  ultra 
chemical  violet,  and  even  the  outermost  violet  rays  seem  again  to  irritate  the  eyes  more.  Elec- 
tric light,  which  contains  many  chemical  rays,  is  very  unpleasant  to  the  eye,  and  demands  a 
diminution  of  its  intensity  by  means  of  glasses  which  are  colored  with  oxide  of  uranium  {Jansen, 
and  Folliri).    The  means  to  meet  these  requirements  are : 

1.  Windoto-curtains. — These  can  seldom  be  dispensed  with  in  the  treatment  of 
irritated  conditions  of  the  eye,  and  are  to  be  preferred  to  shutters,  where  we  do  not 
wish  a  complete  darkening  of  the  room. 

All  the  windows  in  the  room  should  be  covered  ;  and  when  the  door  leads  into  a  very  light 
room,  it  is  of  great  advantage  to  weaken  the  illumination  there  also.  The  curtains  should  fully 
cover  the  window,  so  that  no  chink  remains  at  the  side,  through  which  the  light  can  come  to 
produce  strong  contrasts.  For  the  same  reason  the  materials  of  which  the  curtain  consists  should 
be  sufficiently  thick,  especially  when  the  window  is  illuminated  by  the  sun.  On  windows  which 
never  receive  the  direct  rays  of  the  sun,  thin  crape-like  material  will  be  thick  enough.  The  color 
of  the  curtain  should  always  be  rather  of  a  dusty  brown.  The  best  are  gray,  blue,  or  violet. 
The  much-recommended  green  curtains  are  not  so  good,  since  in  transmitted  light,  they  show  a 
very  light  coloring,  and  cause  pain  in  the  eye. 

Light  green  is  by  no  means  a  mild  color.  It  is  next  to  the  yellow  of  the  sun,  and  this,  as  is 
well  known,  is  the  most  irritating  color.  Only  reflected,  dark  green,  such  as  that  of  the  fields 
and  foliage,  is  pleasant  to  the  eye.  It  is  very  evident,  then,  that  the  modern  curtains,  painted  in 
the  brightest  colors,  will  not  do  at  all. 

2.  Lampshades. — These  can  not  be  dispensed  with,  where  it  is  necessary  that  the 
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patient  should  stay  in  a  room  artificially  lighted,  since  inclosing  the  hed  with  a 
curtain  renders  the  circulation  of  ah-  in  the  room  difficult,  and  will  annoy  the 
patient. 

When  he  remains  in  bed  the  formerly  fashionable  flat  light-shades,  which  are  placed  before  the 
flame  may  be  used,  or  even  a  sheet  of  rough  paper  fastened  on  the  front  of  the  flame,  as  occasion 
may  require.  In  case  a  lamp  is  used,  it  will  be  best  to  make  a  round  opening  in  a  sheet  of  paper, 
cut  oral  at  one  end  so  that  it  hangs  over  the  shade,  and  then  place  it  over  the  glass  chimney.  Gray 
paper,  especially  blotting-paper,  is  the  best  material  for  such  shades.  Light  colored  shades, 
especially  the  favorite  light  green  or  blue,  do  not  answer  the  puTpose,  on  account  of  the  intensity 
of  their  color  in  transmitted  light.  It  will  be  understood  that  brightly  painted  or  perforated 
shades  are  still  less  desirable.  Opacpie  shades,  as,  for  example,  tin  ones,  are  even  less  useful  on 
account  of  the  contrast  which  they  produce  between  shaded  and  illuminated  places. 

3.  Eye-shades. — These  can  only  he  of  use  when  we  wish  to  keep  the  direct  rays 
of  the  sun,  or  of  any  other  intense  light  from  the  eye.  They  avail  little  or  nothing 
against  diffused  light. 

In  order  to  ward  this  off  they  must  be  placed  at  a  very  acute  angle  with  the  face.  Even  then 
the  patient  looks  out  of  a  very  dark  space,  and  the  contrast  produces  the  same  effect  as  if  he 
looked  out  of  a  dark  cellar  upon  the  bright  sky.  The  material  of  which  eye-shades  are  made  is 
not  of  very  great  importance.  It  may  be  said,  however,  that  shades  of  coarse  gray  paper,  such  as 
the  wrappings  of  loaf-sugar,  fastened  on  the  head  by  means  of  a  little  band,  are  most  to  be  recom- 
mended on  account  of  their  flexibility,  simplicity  and  cheapness.  Green  taffeta  shades,  fastened 
by  wire,  do  not  answer  as  well,  since  in  direct  sunlight  they  let  in  a  great  deal  of  green  light ; 
and  the  wire  presses  on  the  temple,  and  thus  becomes  unbearable.  The  thick  pasteboard  shades 
are  very  unpleasant  on  account  of  their  stiffness. 

Eye-shades  are  evidently  unnecessary  in  artificial  illumination,  lamp  shades  heing 
sufficient.  In  direct  sunlight,  broad-brimmed  hats  or  caps,  with  large  front-pieces, 
are  more  easily  worn. 

4.  Veils. — These  may  be  especially  used  by  females  and  children,  whose  cases,  de- 
mand- that  they  should  be  allowed  to  go  out  in  the  fresh  air,  even  when  they  have 
irritated  eyes.  The  best  are  the  plain  gray  or  black.  Those  of  a  yellow  color  are 
not  advisable. 

5.  Protective  Spectacles. — These  are  best  made  of  smoke-gray  glasses. 

Green  glasses  are  not  advisable,  since  in  a  bright  light,  they  transmit  a  very  intense  and  very 
dark  green,  approaching  a  yellow,  which  increases  rather  than  diminishes  the  irritated  condition. 
Blue  glasses  are  to  be  preferred  to  green,  as  the  blue  color  exerts  a  less  severe  impression 
upon  the  retina.  Even  these  do  not  fully  answer  the  purpose.  Deep  blue  glasses,  as  experience 
teaches  us,  pain  the  eye  in  bright  light.  Pale  blue  glasses,  on  the  other  hand,  furnish  no  effective 
protection.  They  weaken  the  light  too  little.  They  are  only  sufficient  when  we  are  dealing  with 
a  very  evanescent  condition  of  irritation,  and  here  protective  spectacles  are  nearly  superfluous. 

Smoke-gray  glasses,  London  smoke,  weaken  the  transmitted  light  very  considera- 
bly, and  this  naturally  in  proportion  to  the  depth  of  their  shading.  They  envelop 
all  the  objects  in  the  visual  field,  as  it  were,  in  the  twilight  of  evening,  or  of  a  very 
dark  day ;  they  allow  the  objects  looked  upon  to  be  seen  in  their  natural  color, 
but  with  very  much  subdued  intensity,  and  on  the  whole  answer  fully  the  purpose 
which  may  be  reasonably  expected  from  wearing  them.  Such  smoke-gray  glasses 
may  be  obtained  in  all  possible  shades.     Those  of  a  light  color  only  are  useful. 

Those  glasses,  whose  color  in  reflected  light  approaches  a  black,  darken  the  visual  field  too 
much.  They  disaccustom  the  eyes  to  the  light,  and  thus  render  difficult  the  return  to  a  normal 
illumination.  They  also  hinder  the  distinct  view  even  of  near  objects,  and  thus  often  cause  the 
patient  to  strain  his  eyes  and  increase  the  irritated  condition.    Every  one  may  convince  himself 


8  PROTECTIVE   SPECTACLES. 

by  his  own  experience  of  the  annoyance  of  very  deep  shades  of  gray  glasses.  It  is  evident  also 
that  eyes  which  require  a  considerable  darkening  of  the  visual  field,  are  better  kept  in  a  dark 
room,  because  protective  spectacles  certainly  do  not  sufficiently  alleviate  the  contrasts  of  illu- 
mination, which  are  so  common  in  the  open  air  ;  and  on  the  other  hand,  such  darkly-sha'ded 
glasses  themselves  .excite  these  strong  contrasts  of  light,  for  they  scarcely  ever  fit  exactly  on  the 
orbital  borders,  thus  allowing  light  from  all  sides  to  strike  the  periphery  of  the  retina.  This 
latter  objection  may  be  also  urged  against  light  gray  smoke  glasses,  but  to  a  much  less  degree. 
To  lessen  some  of  the  objections,  it  is  advisable  that  round  glasses  be  used,  somewhat  more  than 
an  inch  in  diameter.  In  case  of  necessity,  side  glasses  may  also  be  employed,  but  in  general  these 
are  not  to  be  recommended,  since  four  glasses  with  the  necessary  fastenings  make  the  spectacles 
heavy  and  troublesome,  and  also  accustom  the  eye  to  too  little  light,  and  prevent  the  free  circula- 
tion of  air  about  it.  Small  oval  glasses  are  entirely  useless,  since  they  only  cover  the  center  of 
the  visual  field.  It  is  very  important  to  see  to  it,  that  the  bridge  of  the  spectacles  is  not  too  long, 
and  that  the  inner  part  of  the  eye  is  perfectly  covered ;  and  in  choosing  these  spectacles  we 
should  be  careful  to  see  that  the  glass  is  good,  and  furthermore  that  its  color  be  a  clear  gray,  and 
not,  as  is  often  the  case,  a  yellowish  or  brownish  gray.  For  this  purpose,  the  spectacles,  after 
careful  testing  of  their  surfaces,  may*  be  laid  on  a  sheet  of  white  paper,  or  any  such  substance, 
where  the  faults  described  may  be  easily  detected. 

.  These  protective  spectacles  should  be  always  ground  plane,  since  the  depths  of 
their  coloring  depend  to  .a  great  extent  on  their  thickness.  Concave  glasses,  there- 
fore, shade  the  periphery  more,  convex  the  center,  and  this  in  the  greater  mispropor- 
tion  the  darker  the  glass  and  the  greater  the  curvature  of  its  two  surfaces. 

Protective  spectacles  are  not  intended  for  exact  vision,  and  this  defect  appears  the  more  dis- 
turbing the  more  the  refraction  of  the  eye  deviates  from  the  normal — that  is,  the  greater  the  curv- 
ature that  is  necessary.  In  very  myopic  or  hypermetropic  patients,  who  go  about  with 
difficulty  unless  aided  by  concave  or  convex  lenses,  a  remedy  may  be  obtained,  since  we  can 
cause  plano-concave  or  plano-convex  spectacles  to  be  ground  of  the  necessary  focal  distance,  and 
on  its  plane  surface,  by  means  of  the  Canada  balsam,  affix  a  plane  smoke-gray  glass.  Lately  the 
so-called  muscle  spectacles,  that  is,  spectacles  formed  like  watch-glasses,  are  much  in  fashion- 
Their  convexity  allows  of  a  very  considerable  approach  of  the  edges  to  the  orbital' border,  and 
furnishes  with  that  a  more  efficient  diminution  of  the  lateral  illumination  than  plane  spectacles  do- 
Since,  however,  the  radius  of  the  posterior  concave  surface  is  always  smaller  than  the  interior 
convex  one,  these  spectacles  become  weak  concave  lenses,  and  are  as  a  rule,  therefore,  very  an- 
noying to  far-sighted  and  hypermetropic  eyes. 

In  the  use  of  protective  spectacles  it  is  very  necessary  to  see  that  we  do  not 
harm  the  eyes  instead  of  benefiting  them ;  we  should  inform  the  patient  they  are  to 
be  used  only  to  protect  the  eyes  from  high  degrees  of  light.  "When  they  are  used 
to  guard  against  light  of  a  low  grade  of  intensity,  they  darken  the  visual  field  too 
much,  accustom  the  eye  to  this  darkness,  and  are  therefore  not  sufficient  to  alleviate 
the  irritating  effect  of  bright  light,  and  besides  this  they  prolong  the  convalescence. 
They  are  only  to  be  worn  when  we  wish  to  soften  the  light  of  a  sunshiny  day,  or 
the  reflection  from  snow,  sand,  or  from  the  surface  of  a  sheet  of  water,  it  being  all 
the  same  whether  the  brilliant  light  illuminates  the  whole  or  a  part  of  the  visual 
field.  They  should  be  immediately  taken  off  when  the  patient  is  under  the  shadow 
of  a  house,  when  he  enters  a  wood,  etc.,  as  well  as  in  the  evening  and  on  dark  days. 
It  is  especially  important  that  he  should  put  on  the  protective  spectacles  when 
he  passes  out  of  the  regular  illumination  of  his  room  into  a  room  too  brilliantly 
lighted  for  the  irritated  condition  of  his  eyes.  Should  the  patient  use  the  pro- 
tective spectacles  for  a  considerable  time  in  his  room,  and  pass  with  them  into  the 
bright  sunlight,  the  contrast  in  the  intensity  of  the  light  in  the  two  rooms  is  scarcely 
at  all  alleviated.  Besides,  it  is  well  to  notice  that  protective  spectacles  are  only  of 
use  in  diffused  light,  but  they  avail  nothing  against  the  direct  rays  of  the  sun,  of  a 
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lamp,  etc.,  since  contrasts  in  the  illumination  of  the  visual  field  are  not  removed 

by  ttem. 

In  ;he  open  air  they  do  not  render  broad-brimmed  hats,  or  in  a  room  lamp  or 
eye-shaües,  superfluous.  If  spoke-gray  glasses  have  been  used  for  some  time  by  the 
patient,  they  should  not  be  suddenly  laid  off,  since  the  eye,  unaccustomed  to  bright 
light,  is  nore  sensitive  than  normal.  Where  dark  shades  have  been  used,  we  may 
prevent  tVe  transition  from  being  dangerous  by  passing  gradually  to  lighter  shades, 
in  order  flat  the  eye  may  very  gradually  accustom  itself  to  a  bright  light. 

6.  Perhaps  the  tnyotic  effect  of  the  Calabar  bean  may  be  used,  in  order  to  prevent  dazzling  of 
the  retina  (£.  Ruete). 

E.  Amoig  the  organic  causes  of  injury  to  the  eye  should  be  mentioned  every 
kind  of  straining  for  the  purpose  of  obtaining  clear  and  exact  vision. 

When  there  is  much  irritation  of  the  eyes,  accompanied  by  photophobia  and  pain,  straining  ef- 
forts are  prevented  by  the  increase  which  they  occasion  in  the  subjective  and  objective  symptoms- 
Where,  however,  tie  irritated  condition  is  a  slighter  one,  the  patient  is  not  troubled  in  his  work, 
and  does  not  find  hiaiself  compelled  to  give  it  up,  because  the  unpleasant  consequences  do  not 
show  themselves  for  some  time,  and  even  then  may  be  very  slight,  because  the  disease  advances 
very  slowly. 

Here  it  becomes  the  duty  of  the  surgeon  to  look  carefully  into  the  causes  of 
injury,  and  to  oppose  their  farther  action.  In  general,  it  appears  most  advisable  to 
forbid  patients  to  read,  write,  or  to  occupy  themselves  in  any  way  by  which  the 
retina  or  accommodative  apparatus  are  called  into  action,  during  the  disease,  and 
only  to  allow  a  very  gradual  return  to  the  ordinary  avocations.  Greater  liberties 
generally  lead  to  misuse,  and  the  effects  of  remedies  are  thus  weakened  or  made 
nugatory. 

F.  Further  therapeutic  requirements  spring  from  the  existence  of  certain«local  or 
constitutional  conditions  of  debüity,  improper  aeration  or  circulation  of  the  blood. 
They  depend  upon  the  regulation  of  nutrition,  aeration,  and  circulation. 

We  may  omit  here  the  enumeration  of  the  remedies  which  may  assist  in  the  increase  of  the 
nutritive  processes  and  the  improvement  of  the  aeration  of  the  blood,  since  debility  of  this  kind 
as  well  as  the  dyscrasia,  are  apt  to  be  connected  with  special  forms  of  inflammation,  and  are  better 
considered  in  connection  with  them. 

We  may  observe,  however,  in  regard  to  the  disturbances  of  circulation,  that  the 
course  of  the  blood  in  the  eye  meets  with  other  conditions  than  those  in  the  orbital 
vessels  and  in  their  trunks.  In  the  interior  of  the  eye,  in  addition  to  the  common 
obstacles  to  the  currents  of  blood,  there  is  one  which  is  due  also  to  the  fact  that  the 
vessels  are  surrounded  by  media  which  are  only  slightly  yielding.  The  contents  of 
the  globe,  although  made  up  of  an  extremely  small  proportion  of  solid  parts,  must 
be  considered  as  almost  incompressible,  while  the  capsule  of  the  globe,  the  cornea 
and  sclerotica,  are  to  be  regarded  as  having  only  a  slight  degree  of  elasticity,  at 
least  as  opposed  to  the  power  which  may  be  exerted  upon  them  from  within  out- 
ward. By  means  of  this  property,  the  surrounding  media  regulate  the  intraocular 
current  of  blood,  inasmuch  as  they,  by  their  resisting  power,  prevent  quick  and  strik- 
ing variations  in  the  amount  of  blood  circulating  in  the  globe.  On  account  of  the 
great  mobility  (verscMeilichJceit)  of  the  elements  of  the  vitreous,  they  can  not,  of 
course,  prevent  some  vessels  from  developing  themselves  beyond  the  normal  extent, 
if  the  arterial  blood  enters  with  its  current  increased  in  power,  or  if  there  are  hin- 
drances to  the  return  of  venous  blood ;  but  such  a  partial  dilatation  of  the  vessels  is 
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joined  to  an  almost  equivalent  contraction  of  other  portions  of  the  intraocular  current, 
and  vice  versa.  The  endosmotic  relations  which  exist  between  the  blood  aid  the 
humors  of  the  eye,  assist  considerably  in  maintaining  a  fixed  quantity  of  blood 
within  it,  for  since  every  increase  or  decrease  of  the  lateral  pressure  in  the  vessels  is 
proportionate  to  the  increase  or  decrease  of  the  exosmotic  current,  that  is,  goes 
parallel  to  the  amount  of  fluid  in  the  eye,  so  every  change  in  the  lateral  pressure  is 
deprived  of  its  influence  upon  the  contents  of  the  intraocular  current  by  a  cor- 
responding change  in  the  counter  pressure. 

These  views  are  sustained  by  the  results  of  physiological  experiments  (Memorshyi,  but  they  are 
much  more  powerfully  corroborated  by  trustworthy  clinical  observations.  Indeed,  with  the  most 
decided  byperamia  of  the  neighboring  parts,  and  even  of  the  tunics  of  the  eye,  we  often  find  the 
intraocular  vessels  in  a  condition  which  seems  to  be  normal.  The  opthalmoscope  detects  neither 
in  the  choroid  nor  in  the  retina  any  indication  of  disturbance  of  circulation.  Even  in  persons  who 
have  been  hanged,  where  all  the  parts  above  the  point  at  which  the  neck  is  enci'ded  appear  over- 
loaded with  blood,  a  dilatation  of  tW6  internal  vessels  of  the  eye  is  not  seen.  ?he  portions  of  the 
vessels  within  the  scleral  openings  and  the  ciliary  venous  plexus  are  apt,  under  such  circumstances, 
to  be  swollen,  but  on  the  inner  orifices  of  the  scleral  vessels,  and  at  the  porus  opticus,  these 
disturbances  of  the  current  of  the  vessels  seem  suddenly  to  have  lost  their  influence.  In 
other  cases  their /effect  has  certainly  extended  upon  the  intraocular  vessels.  In  connection  with 
active  hyperasmia  of  the  orbital  structures  and  the  tissues  of  the  globe,  ve  see  greatly  enlarged 
retinal  arteries,  and  with  passive  congestion  of  the  surrounding  parts  greatly  distended  retinal 
veins.  But  there  is  then  noticeable  a  corresponding  contraction  in  the  remaining  portions  of  the 
vessels  of  the  retina.  In  the  same  way  the  intraoccular  vascular  system  generally  takes  no 
part,  which  may  be  recognized  by  the  ordinary  means,  in  the  ischemic  conditions.  Still  it  occa- 
sionally happens  in  severe  cases  of  great  poverty  of  the  blood,  in  exhaustive  diseases,  with  great 
evacuations  of  the  fluids  of  the  body,  etc.,  that  the  elastic  contractile  power  of  the  retinal  arte- 
ries attains  an  excess  over  the  very  much  depressed  intravascular  lateral  pressure,  and  that  con- 
sequently these  vessels  become  thread-like.  On  the  other  hand,  the  retinal  vei.-s  appear  greatly  dis- 
tended, and  possibly  the  equalization  is  completed  by  the  greater  filling  out  of  the  choroidal  vessels. 
At  least  the  normal  coloring  of  the  fundus  of  the  eye,  noticed  by  all  observers,  allowsus  to  exclude 
the  idea  of  a  loss  in  blood-contents  in  the  choroid. 

An  evident  increase  or  decrease  of  the  intraocular  quantity  of  blood  only  occurs, 
when  morbid  processes,  deeply  affecting  the  nutrition  of  the  intraocular  contents, 
have  destroyed  the  reciprocal  relations  between  the  blood  and  humors  of  the  eye,  and 
have  thus  furnished  quite  different  conditions  for  the  state  of  endosmotic  equilibrium. 
If  the  transparent  media  become  lessened  in  advancing  atrophy  of  the  globe  ;  or  if 
portions  of  the  tunics  of  the  eye  are  impaired  in  their  power  of  resistance,  and  be- 
come distensible;  or  if  the  disease  goes  so  far  that  cornea  and  sclerotica  are  perfo- 
rated, the  steadiness  of  the  intraocular  amount  of  blood  is  destroyed.  The  intra- 
ocular vessels  are  then  subject  to  the  general  laws  of  circulation.  They  then  follow, 
exactly  like  the  efferent  and  afferent  orbital  branches,  the  local  and  general  variations 
in  the  pressure  of  the  blood,  but  they  especially  exercise  their  influence  under  evi- 
dent increase  in  the  latter  by  disproportionate  enlargements  of  the  intraocular 
vessels,  and  often  lead  to  their  rupture.  This  is  explained  by  the  comparatively 
great  weakness  of  the  walls. 

Much  is  said  of  intraocular  pressure  in  this  connection,  and  recently,  in  spite  of  the  former 
better  knowledge  on  the  subject  (Donders),  it  seems  to  be  supposed  by  many  to  be  in  absolute 
opposition  to  the  intravascular  lateral  pressure.  The  idea  of  such  an  opposition  is  decidedly  incor- 
rect, although  it  is  certain  that  the  elements  of  the  capsule  of  the  globe  remain  during  life  in  a 
condition  of  tension  against  which  their  slight  innate  elasticity  reacts.  Such  a  tension  presup- 
poses something  to  cause  it,  and  this  can  evidently  only  be  sought  for  in  the  lateral  pressure 
which  the  blood  in  the  inner  vessels  exercises  upon  the  walls  of  the  vessels,  and  through  them  on 
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their  surroundings,  so  far  as  it  is  not  compensated  for  by  the  contractility  of  the  vascular  walls. 
Even  an  increase  of  the  humors  of  the  eye,  on  whatever  based,  so  long  as  blood  circulates  in  the 
vessels  within  the  eye,  can  never  of  itself  cause  an  increase  of  the  intraocular  pressure,  for  such 
an  increase  is  only  possible  so  long  as  the  total  lateral  pressure  in  the  internal  vessels  is  greater 
than  the  sum  of  the  resistance  which  this  total  lateral  pressure  finds  in  the  vascular  walls  and 
their  surroundings.  When  the  equilibrium  is  restored,  further  increase  of  the  humors  of  the  eye 
can  only  take  place  by  an  equivalent  increase  of  the  local  pressure  of  blood.  It  is  then  always  the 
wjfra-vascular  pressure  of  blood  which  decides  the  height  of  the  intraocular  pressure.  That 
moreover,  the  pressure  of  the  blood,  especially  when  abnormally  increased,  is  sufficient  to  account 
for  even  high  grades  of  tension  of  the  tunics  of  the  globe,  may  be  said  to  be  decided,  judging  from 
the  results  of  variously  arranged,  direct  experiments.  According  to  these,  it  requires  an  ex- 
tremely strong  pressure  exerted  by  the  finger  from  without  on  the  globe,  in  order  to  empty  the 
vessels  of  the  retina  which  are  visible  with  the  ophthalmoscope  ;  that  is,  to  overcome  the  pressure 
which  the  stream  of  blood  exerts  upon  the  walls  of  the  vessels,  and  from  these  upon  the  sur- 
rounding media.  On  albinotic  rabbits  it  is  also  seen  that,  under  such  an  external  pressure,  the 
choroidal  vessels  only  become  smaller,  without  emptying  themselves.  Therefore,  the  assumption 
seems  to  be  justified,  that  the  pressure  of  the  blood  always  remains  in  excess,  and  that  the 
emptying  of  the  retinal  vessels  is  favored  by  other  conditions.  At  the  same  time,  with  a  less 
powerful,  but  with  a  very  strong  external  pressure,  the  visible  vascular  branches  in  the  retina  and 
choroid  become  smaller,  and  on  the  central  portion  of  the  retinal  branch,  the  pulse  is  very  percep- 
tible. The  pressure  of  the  blood  during  the  systole  of  the  heart  in  the  retinal  vessels,  also, 
is  still  greater  than  the  pressure  exerted  upon  it  from  without  by  the  finger.  If  after  the 
external  pressure  has  been  for  some  time  maintained,  it  is  suddenly  removed,  the  visible  vessels 
of  the  retina  and  choroid  are  immediately  filled  far  above  the  usual  amount,  but  in  the  course  of 
one  or  more  minutes,  return  to  the  former  normal  caliber.  This  is  thus  explained  :  Under  the 
pressure  of  the  finger  the  absorption  of  the  fluids  of  the  eye,  and  probably  also  the  exudation 
through  the  cornea,  undergoes  a  considerable  increase  in  order  to  preserve  the  endosmotic  equilib- 
rium, after  sudden  removal  of  the  external  pressure.  The  resistance,  also,  which  the  entering  blood- 
current  meets  with  is  very  much  diminished,  and  hence  it  does  not  prevent  a  dilatation  of  the  deli- 
cate vascular  wall.  With  this  increase  of  the  intraocular  quantity  of  blood,  and  the  retardation  of 
the  current  connected  with  it,  the  conditions  for  an  increase  of  the  secretion  are  again  supplied ; 
that  is,  for  a  progressive  contraction  of  the  whole  vascular  territory  {Strombettes)  by  unyielding 
media;  until,  with  the  restoration  of  the  normal  space  of  the  latter,  the  endosmotic  equilibrium 
is  also  established.  (Bonders.)  The  maintenance  of  the  constant  quantity  of  blood  in  the  inte- 
rior of  the  globe  is  probably  very  essential  to  the  functions  of  the  eye,  and  should  sudden 
and  extensive  variations  in  the  space  occupied  by  intraocular  vessels  occur,  we  would  have 
difficulty  in  comprehending  how  the  refracting  surfaces  and  the  retina  could  maintain  their 
normal  relations.  Furthermore,  it  is  clear  that  such  variations  would  exert  an  extremely  dis- 
turbing influence  upon  the  sensitive  power  of  the  retina,  since  a  change  in  the  intraocular  pres- 
sure never  remains  without  changes  in  the  conditions  of  pressure  and  nutrition  within  the 
globe.  There  can  be  no  doubt  of  the  fact  that  the  retina  is  very  sensitive  to  these  influences. 
If  we  remember  that  the  choroid  contains  a  much  greater  quantity  of  blood  than  the  retina,  and 
that  the  vessels  of  the  former  are  connected  to  the  extraocular  branches  by  many  shorter  and 
more  numerous  vessels,  the  conclusion  is  forced  upon  us  that  the  tunica  uvea  plays  the  chief  part 
in  each  act  of  regulation.  The  peculiar  structure  of  the  vascular  tunic,  which  is  not  yet  fully 
explained,  and  its  adnexa,  thus  attains  a  high  physiological  importance. 

Besides  all  this,  fixedness  of  amount  in  the  intraocular  circulation  is  not  the 
same  thing  with  perfect  autonomy  of  the  intraocular  circulation.  We  may  cer- 
tainly believe  that  the  latter  in  its  peculiar  way  takes  part  in  disturbances  of 
circulation  of  the  afferent  and  efferent  orbital  branches.  The  difference  lies  only 
in  the  compensating  condition  of  the  individual  parts  concerned  in  the  intraocular 
circulation.  Even  the  pressure  of  expiration  and  inspiration  has  been  shown  to 
be  a  source  of  such  compensating  variations  (Donders)  in  the  caliber  of  "the  vessels. 
But  where  such  a  change  in  the  diameter  of  the  visible  vessels  escapes  notice, 
it  is  well   to  consider   that   disturbances  of  circulation  without  changes  in  the 
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intraocular  vessels  may  simply  find  expression  in  the  increase  or  decrease  of 
the  swiftness  of  the  current.  Of  course,  a  more  or  less  rapid  chaDge  of  the  circu- 
lating blood  has  an  effect  on  the  nutrition  of  the  inner  structures  of  the  eye.  It 
is  certainly  adapted  to  favor  the  development  of  morbid  processes  and  to  intensify 
any  existing  pathological  changes,  rendering  their  resolution  difficult. 

Thus  far,  congestive  conditions  in  the  region  of  the  eye  demand  vigorous  interfer- 
ence. The  means  which  may  be  usefully  employed  are  naturally,  to  a  certain  extent, 
different,  according  as  we  are  dealing  with  hyperseniia  or  congestion.  Besides  this, 
they  vary  according  to  the  pathogenetic  elements  of  the  disturbances  of  circulation. 

It  is,  perhaps,  superfluous  to  go  into  details  at  this  point ;  still,  a  special  condition 
deserves  notice  on  account  of  its  importance:  this  is  the  absence  of  valves  in  the 
veins,  carrying  the  blood  to  the  superior  venous  sinuses.  Congestion  in  the  veins  of 
the  neck  and  head  is  on  this  account  very  apt  to  occur,  and  hence  diseases  of  the 
heart,  impediments  in  the  portal  circulation,  etc.,  are  very  apt  to  be  reflected  in 
disturbances  in  the  circulation^  the  visual  organ.  Irregularities  in  respiration  also 
may  become  a  source  of  extremely  pernicious  congestions  in  the  region  of  the  eye. 
Hence,  in  congestive  conditions  of  the  eye  and  its  vicinity,  we  should  look  care- 
fully to  the  respiration.  Patients  should  especially  avoid  all  loud  speaking,  crying, 
singing,  sneezing,  and,  as  far  as  possible,  coughing,  on  account  of  the  increased 
difficulty  in  the  entrance  of  blood  into  the  heart,  caused  by  expiration.  This 
is  the  more  imperative  the  greater  the  degree  to  which  the  existing  morbid 
process  has  been  developed  in  the  visual  organ,  and  the  more  important  the  part 
in  which  it  is  located.  During  such  occasions  as  above  indicated,  the  increased 
turgidity  and  marked  redness  of  the  face  plainly  indicate  how  much  a  severe  and 
prolonged  expiration  may  influence  the  course  of  circulation.  Besides,  the  expira- 
tion does  not  here  act  alone,  but  in  the  visual  organ  another  circumstance  assists 
considerably.  Many  of  the  facial  veins  are  supplied  in  part  from  the  orbital  veins, 
and  run  between  the  muscles  and  bones  of  the  face.  In  loud  speaking,  and  the  like, 
these  muscles  take  an  active  part,  and  in  their  contraction  they  press  the  veins 
against  the  bones,  and  thus  diminish  their  caliber.  Furthermore,  every  thing  which 
may  in  the  least  interfere  with  the  respiration  by  narrowing  the  trachea  and  con- 
tracting the  thoracic  cavity,  or  by  compressing  the  lungs,  should  be  removed  and 
avoided.  In  this,  is  comprehended,  among  other  things,  tight  cravats,  tight  cloth- 
ing pressing  upon  the  chest,  collections  of  fsecal  masses  in  the  intestines,  overload- 
ing the  stomach  with  food  and  drink.  Finally  it  is  an  important  rule  that  patients 
with  congested  or  inflamed  eyes  should  eat  nothing  which  renders  necessary  a  great 
expenditure  of  power  by  the  muscles  of  mastication,  on  account  of  the  above  de- 
scribed blood-congesting  effect  of  the  facial  muscles.  The  increase  of  a  congestion 
of  the  eyes  after  a  full  meal  is  a  matter  of  daily  experience. 

II.  The  indications  furnished  by  the  disease  itself.  These  may  be  divided  into 
the  following :  a.  The  limitation  of  the  local  depositions;  b.  The  lessening  of  the 
blood  supply  ;  c.  The  removal  or  lessening  of  febrile  action. 

The  means  of  fulfilling  these  indications  will  now  be  enumerated : 
1.  Direct  removal  of  heat.  This  limits  the  local  change  or  nutrition  by  lessening 
the  temperature  of  the  inflamed  tissue,  and  rendering  chemical  combinations  diffi- 
cult. Moreover,  cold  applied  for  this  purpose  acts  as  a  powerful  irritant  upon  the 
contracted  portion  of  the  tissue  and  especially  upon  the  muscles  of  the  vessels,  forc- 
ing them  to  contraction,  and  therewith  causing  a  narrowing  of  their  caliber,  imd  in 
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this  way  decreasing  the  amount  of  blood  carried  to  tbe  inflamed  part.  It  also  di- 
minishes the  sensibility  of  the  parts,  and  with  it  their  functional  power.  Sensitive 
organs  lose  their  sensation,  muscles  become -rigid,  secretions  are  lessened,  etc.  The 
application  of  cold  affects  not  only  the  surface1,  but  also  the  tissues,  to  a  greater  or 
less  depth,  according  to  the  degree  of  cold  employed,  and  the  duration  of  tbe  appli- 
cation. The  means  by  which  we  obtain  the  effect  of  cold  in  the  region  of  the  eye 
are  naturally  exceedingly  various,  but  cold  compresses  are  the  best. 

Douches  were  formerly  the  fashion,  but  their  preparation  is  generally  too  expeusive  for  the 
private  patient,  and  their  use  has  generally  been  given  up  in  hospitals,  a  certain  evidence  that 
they  have  only  partially,  or  not  at  all,  answered  their  intended  purpose.  This  is  not  at  all  sur- 
prising when  the  effect  of  douches  is  more  exactly  understood.  Besides  the  abstraction  of  heat, 
there  occurs  on  the  use  of  the  douche,  whether  it  be  used  in  a  full  stream  or  in  the  form  of  spray, 
by  means  of  a  nebulizer,  a  mechanical  power  or  force  with  which  the  water  strikes  upon  the  parts. 
By  means  of  this  mechanical  force,  the  douche  acts  first,  as  an  irritant  upon  the  sensory  nerves, 
and  increases  the  afflux  of  the  blood,  and  the  part  which  is  acted  on  becomes  painful  and  red.  The 
next  effect  of  this  gradual  abstraction  of  heat  is  that  the  part  becomes  pale,  without  sensation  and 
cool.  Any  longer  action  of  the  douche,  however,  will  not  be  easily  borne.  If  cold  exerts  only  a 
momentary  effect  upon  a  part,  the  reaction  appears  more  evident,  the  inflammation  is  rather 
increased  than  diminished. 

Cold  applications  act  primarily  as  irritants  upon  the  sensory  nerves,  and  may 
therefore  induce  a  dilatation  of  the  vessels.  This  effect,  however,  is  evanescent 
and  scarcely  comes  into  consideration,  it  being  understood  that  by  means  of  the  cold 
compresses  the  warmth  is  continuously  removed,  and  not  merely  a  high  grade  of 
temperature  interchanged  with  a  lower  one,  as  is  the  case  when  the  compresses  are 
so  seldom  changed  that  they  have  time  to  become  warm  again  before  they  are 
replaced  by  fresh  ones.  If  such  contrasts  of  temperature  have  an  effect  upon  a  part, 
the  result,  as  a  rule,  will  not  be  favorable.  An  important  rule  therefore  is,  to 
quickly  change  the  applications,  and  the  quicker  the  warmer  the  part  is.  If  this 
requirement  be  fulfilled,  the  principal  danger  in  the  use  of  cold  is  avoided.  A 
second  danger  springs  from  an  immoderate  use  of  the  application.  "Water  of  a 
low  temperature  readily  leads  to  freezing,  and  this  the  more  easily,  the  less  the 
warmth  is  developed  in  the  affected  part.  The  consequences  of  such  a  freez- 
ing, in  the  wider  sense  of  the  word,  are  characterized  by  all  the  symptoms  of  inflam- 
mation in  relaxed  parts,  and  this  inflammation  is  the  severer,  the  quicker  the  parts 
are  again  warmed.  By  improper  use  of  cold  applications,  inflammations  may  be 
produced  as  an  after-effect,  and  this  not  only  at  the  point  of  application,  but  also  at 
some  distance.  In  ophthalmia  the  seat  of  inflammation  is  circumscribed,  and  it  is 
rarely  possible  to  limit  the  effect  of  the  cold  in  the  inflamed  parts,  since  the  com- 
presses used  for  the  application,  if  they  really  remove  much  heat,  must  always  have  a 
relatively  large  circumference.  Even  if  isckasmia  is  not  to  be  much  feared  in  the 
inflamed  part,  the  neighboring  parts  may  suffer,  and  it  not  unfreqnently  occurs  that, 
after  a  long-continued  effect  of  the  cold,  collateral  hyperaemia  and  sometimes  true 
inflammations  are  developed,  especially  in  the  periosteum  of  the  orbit  and  of  the  bones 
beneath,  rheumatic  toothache,  etc.  These  inflammations  are,  as  a  rule,  very  obsti- 
nate, and  trouble  the  patient  more  than  the  original  disease.  Sometimes  the  cold 
affects  even  more  remote  parts.  A  chill  occurs  and  affections  of  inner  organs  arise, 
such  as  we  may  see  after  "  catching  cold,"  bringing  with  it  new  dangers.  We  may 
easily  overcome  these  evil  results,  if  we  do  not  allow  the  effect  of  the  application  of 
cold  to  go  so  far  that  tire  temperature  of  the  parts  sinks  much  below  the  physiologi- 
cal standard,  that  is,  making  use  of  the  cold  application  only  so  long  as  the  warmth 
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of  the  inflamed  part  is  greater  than  that  of  the  surrounding  healthy  parts.  On  the 
whole,  the  abstraction  of  heat  is  indicated  to  a  very  limited  extent  in  the  treatment 
of  the  inflammation  of  the  eye.  Where  it  can  be  nsed  with  benefit,  we  must 
generally  employ  it  carefully  at  intervals.  Only  in  very  special  cases,  in  certain 
severe  inflammations  of  the  external  portions  of  the  visual  organs,  are  continuous 
applications  essential. 

Linen  compresses  are  the  most  appropriate  means  for  the  application  of  cold  to  the  eye.  Com- 
presses dipped  in  cold  water  and  wrung  out,  or  still  better,  made  cold  by  placing  them  on  a  block 
of  ice,  are  to  be  recommended.  These  compresses  should  not  be  of  much  larger  size  than  is  suf- 
ficient to  cover  the  borders  of  the  orbit,  in  order  not  to  abstract  heat  from  the  parts  which  are  in 
a  normal  condition.  They  should  not  be  heavy,  except  in  cases  where  pressure  upon  the  eye  is 
desired.  A  piece  of  fine  linen  of  three  to  four  thicknesses  will  be  sufficient.  The  compresses 
should  always  be  well  wrung  out.  If  the  water  drips  from  the  cloths,  it  becomes  a  source  of  un- 
pleasant chilliness.  Besides  this,  very  wet  cloths  are  apt  to  loosen  the  epidermis ;  this  is  thrown 
off,  the  corium  exposed,  and  thus  not  rarely  a  severe  erythema  or  au  erysipelas  excited.  Excoria- 
tions and  their  evil  consequences  occur  much  more  readily  when  the  water  or  ice  employed  is 
salty.  Mineral  spring  waters  for  this  reason  have  of  old  been  decided  to  be  unfit  for  applications 
to  inflamed  parts.  When  soft  water,  or  ice  formed  from  it,  can  not  be  obtained,  we  may  use  dis- 
tilled water.  These  precautions  are  especially  necessary  in  the  case  of  persons  with  a  very  soft 
and  sensitive,  or  relaxed  and  wrinkled  skin.  Such  patients  do  not  bear  cold  applications  well, 
and  they  should  therefore  not  be  used,  except  in  case  of  urgent  necessity,  and  then  as  sparingly 
as  possible,  even  running  the  risk  of  somewhat  delaying  the  healing  process.  We  may  somewhat 
alleviate  this  evil  effect  of  the  cold  compresses  by  smearing  the  parts  with  a  little  clean  fresh  fat, 
before  applying  them,  or  by  placing  upon  them  a  piece  of  linen,  which  has  been  smeared  with  the  fat. 
If  excoriations  have  already  occurred,  an  erythema,  &c,  it  will  be  best  to  stop  the  application 
where  it  is  possible,  and  to  favor  the  healing  of  the  inflammation  of  the  skin  by  smearing  the  part 
with  fat  or  glycerine. 

2.  Direct  abstraction  of  Blood. — Until  recently,  venesection  was  very  much  es- 
teemed. 

The  efficacy  of  venesection  is  doubtful,  and  the  benefit  is  very  little  compared 
■with  the  destructive  influence  which  it  may  have  upon  the  nutrition  of  the  whole 
body  ;  therefore  now-a-days  in  ophthalmic  practice  we  are  nearly  restricted  to  local 
abstraction  of  blood.  The  purpose  of  this  is  to  favor  the  exit  of  blood  from  con- 
gested or  inflamed  parts  through  the  vessels,  to  remove  the  hindrances  to  circula- 
tion, and  in  a  revulsatory  way  to  regulate  the  development  and  increase  of  a 
stasis,  to  diminish  the  rapidity  of  the  circulation  and  of  the  increased  molecular  at- 
traction. The  means  of  local  blood-letting  are  the  natural  and  artificial  leeches,  wet 
cups,  incisions  and  scarifications  of  the  conjunctiva. 

Natural  leeches  as  well  as  the  artificial  ones  are,  as  a  rule,  most  properly  applied 
on  the  temporal  region.  In  order  to  attain  any  effect  in  the  case  of  very  small  chil- 
dren, one  to  two  leeches  should  be  applied,  in  those  who  are  older  three  to  four,  in 
adults  six  to  eight  of  medium  size.  Care  should  be  taken  that  the  leeches  bite  as 
nearly  as  possible  at  the  same  time,  and  that  after  they  drop  off  the  flow  of  blood  is 
not  interrupted. 

[In  this  country,  as  a  rule,  the  use  of  leeches  in  the  treatment  of  eye  disease  in 
children  is  not  justifiable.  Wet  cups  should  never  be  applied  to  young  children.] 
Since  the  effect  of  natural  leeches  is  evanescent,  and  the  changes  in  the  current  of 
blood  are  quickly  over,  it  seems  advisable,  for  the  sake  of  an  expansion  as  far  as  pos- 
sible of  the  temporary  effect,  to  apply  the  leeches  in  the  beginning  of  an  exacerba- 
tion of  the  inflammation.  It  is  at  this  time  that  the  process  receives  an  impetus,  its 
products  are  more  abundant,  and  the  pain  also  increases. 
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The  fossa  angularis,  as  well  as  the  integument  of  the  lid,  are  improper  positions  for  the  appli- 
cation of  leeches,  because  the  marks  of  the  bites  remain  for  a  long  time,  and  disfigure  the  patient. 
But  this  position  is  chiefly  to  be  avoided  because  the  leeches  very  often  bite  through  the  skin, 
which  is  exceedingly  thin  in  this  place,  even  to  the  veins,  and  thus  considerable  bleeding  is 
caused,  as  well  as  extravasations  in  the  loose  sub-cutaneous  connective  tissue.  These  extravasa- 
tions may  exist  for  weeks  and  months  before  they  completely  disappear.  Sometimes  even  worse 
results  are  seen.    Inflammations  and  abscesses  are  occasionally  caused. 

The  mastoid  process  may  be  a  point  for  the  application  of  leeches  when  any  con- 
gestion or  inflammation  of  the  eye  is  connected  with  hyperemia  of  the  base  of  the 
brain. 

On  the  whole,  the  therapeutic  results  of  the  application  of  natural  leeches  are  of 
importance  only  in  the  external  ophthalmia,  that  is,  in  inflammation  of  the  lids  and 
of  the  conjunctiva.  In  inflammation  and  hypersemia  of  the  globe,  especially  of  the 
interior  of  it,  the  results  are  scarcely  satisfactory,  and  may  be  with  good  reason  con- 
sidered doubtful.  This  is  chiefly  explained  by  the  fact  that  the  anatomical  connec- 
tion between  the  vessels  of  the  temporal  region  and  of  the  ciliary  vascular  system 
is  not  very  intimate,  but  is  relatively  distant.  The  therapeutic  effect  of  natural 
leeches  may  be  increased  by  the  so-called  bdellatomy  -which  has  been  recently  rec- 
ommended. By  this  not  only  the  quantity  of  the  evacuated  blood,  but  also  the 
rapidity  with  which  it  is  taken  from  the  vessels  is  considerably  increased. 

Bdellatomy  is  best  performed  by  means  of  a  spring  lancet.  It  may,  however,  in  case  of  neces- 
sity, be  done  with  an  ordinary  lancet.  The  best  moment  is  when  the  leech  has  filled  himself 
quite  well.  The  end  of  the  animal  is  then  carefully  lifted  up  and  the  blade  is  thrust  vigorously 
in  the  side  of  the  leech,  better  the  left.  The  incision  is  not  so  well  done  in  the  back,  badly  in  the 
belly.  After  the  incision  the  wound  should  be  kept  free  from  coagulations,  by  means  of  a  moist 
sponge,  or  by  the  injection  of  lukewarm  water,  in  order  that  the  blood  may  flow  freely  from  the 
abdominal  cavity  of  the  leech.  A  leech  thus  treated  sucks  much  longer  than  one  which  is  un- 
injured, and  draws  a  much  greater  quantity  of  blood,  sometimes  taking  one  and  even  two  ounces. 
If,  in  consequence  of  the  restlessness  of  the  patient,  or  of  rough  handling  of  the  leech,  it  falls  off 
too  quickly,  if  reapplied  it  again  acts  freely.  If  carefully  kept  in  clean  water  the  same  leech  may 
be  repeatedly  applied,  and  incised  at  intervals  of  days  or  weeks.    {Fischer.) 

The  speedy  local  removal  of  greater  quantities  of  blood  is  attained  most  cer- 
tainly by  the  artificial  leech. 

Reuteloupe^s  is  to  be  preferred  to  Hardens,  the  former  making  a  circular 
wound,  the  latter  cutting  with  three  little  spring-knives.  The  severe  and  extensive 
change  in  the  blood-current,  caused  by  the  application  of  this  instrument,  arises 
chiefly  from  the  powerful  impression  which  the  sudden  evacuation  of  a  vascular 
region  exerts  on  the  vaso-motory  nerves  of  the  vicinity  and  even  on  distant  parts. 
The  revulsive  effect  declares  itself  after  the  operation  in  a  very  striking,  nervous, 
and  vascular  excitement.  This  reaction  may  not,  unfortunately,  always  be  esti- 
mated beforehand,  and  under  some  circumstances  may  become  very  dangerous. 
Thus  we  observe,  as  an  immediate  effect  of  the  operation,  almost  always  g  consider- 
able increase  in  the  hyperemia  of  the  neighboring  parts,  which,  however,  soon  de- 
clines, and,  in  favorable  cases,  gives  place  to  the  intended  vascular  contraction.  In 
very  excitable  patients  even  actual  hyperemia  may  occur,  and  not  unfrequently  the 
reaction  shows  itself  by  all  kinds  of  disturbances  of  sensation  in  photopsia,  and  in 
the  existence  of  amblyopia  a  decrease  in  acuteness  of  vision  has  been  observed, 
which  often  does  not  disappear  for  several  days.  This  is  true,  although  to  a  less 
extent,  according  to  past  experience  of  bdellatomy.  This  is  also  said  to  excite  the 
patient  very  considerably.    It  seems,  therefore,  advisable  to  undertake  local  blood- 
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letting  of  this  kind  before  retiring,  in  order  that  the  night's  rest  may  moderate  the 
reaction.  When  the  patient  is  very  excitable  it  may  even  be  advisable  to  keep  him 
as  quiet  as  possible  in  a  darkened  room  during  the  whole  of  the  following  day. 
(Graefe.) 

These  are  only  palliative  means,  which  may  perhaps  diminish  the  danger  of  the 
reaction,  but  which  can  not  entirely  remove  it.  On  the  whole,  we  conclude  that  in 
inflammations  having  a  sthenic  character,  local  blood-letting  by  means  of  bdellatomy 
and  the  artificial  leech  is  better  avoided,  and  their  use  is  limited  exclusively  to 
conditions  of  passive  hyperemia  and  chronic  inflammation.  Even  here  the  recent 
immoderate  praise  of  the  artificial  leech  is  not  wholly  deserved. 

There  is  no  good  place  for  the  application  of  wet  cups  in  the  vicinity  of  the  eye  ;  and  when 
applied  at  some  distance  they  scarcely  have  influence  enough  upon  the  circulation  of  the  visual 
organ  and  appendages.  Dry  cups  applied  on  the  temples  have  no  effect.  Incisions  and  scarifica- 
tion are  only  useful  in  severe  conjunctivitis.  The  great  pain  caused  by  these  latter  procedures 
prevents  their  beiug  carried  out  i&  the  greater  number  of  cases. 

The  practical  oculist  should  be  the  more  guarded  in  their  employment,  since  the  result  does 
not  always  answer  the  expectation,  or  it  is  not  appreciated  by  the  patient. 

It  not  unfrequently  occurs,  that  they  increase  the  inflammation  in  the  loose  conjunctival  tissue. 
Besides  all  this,  the  desired  effect  may  be  generally  attained  by  the  application  of  a  sufficient 
number  of  natural  leeches. 

3.  Antiphlogistic  regimen. — We  understand  by  this  the  lessening  of  the  supply  of 
the  peculiar  nutritive  material  of  the  blood,  as  well  äs  the  keeping  away  of  all 
which  may  act  as  an  excitant  upon  the  nervous  system  or  circulation.  This  should 
be  strictly  carried  out  when  the  inflammation  is  dangerous  either  from  its  severity 
or  extent,  whether  the  whole  organism,  as  manifested  by  febrile  action,  is  taking 
part  in  it  or  not.  If  this  be  not  the  case,  it  is  generally  sufficient  to  observe  modera- 
tion in  every  respect,  and  besides  to  avoid  the  use  of  hard  and  tough  food,  which 
demands  the  vigorous  action  of  the  muscles  of  mastication.  A  severe  antiphlogistic 
regimen  is  not  indicated  in  mild  cases,  since  the  lowering  of  the  nutrition,  especially 
in  chronic  inflammation,  by  continued  dieting,  may  easily  lay  the  foundations  for 
dangers  which  far  exceed  those  of  the  local  condition.  "Where  the  nutrition  is 
already  somewhat  impaired,  or  perhaps  atonic  conditions,  having  their  origin  in  this 
impairment,  have  been  increased  by  the  occurrence  of  the  inflammation,  it  will  be  often 
found  necessary  to  favor  resolution  by  means  of  generous,  slightly  stimulating  diet. 

Bodily  and  mental  rest  belong  to  severe  antiphlogistic  regimen,  as  well  as  the 
maintenance  of  an  equable  and  pure  temperature ;  the  avoidance  of  all  aromatic 
and  stimulating  drinks ;  coffee,  tea,  wine,  beer ;  lessening  of  the  amount  of  food,  and 
the  choice  of  easily-digested  substances.  Food  easily  oxidized,  such  as  Liebig's 
respiration  material,  the  vegetable  acids,  farinaceous  and  saccharine  substances, 
soups,  vegetables,  salads,  steamed  and  stewed  fruits,  should  be  the  main  portion  of 
the  diet. 

Highly  seasoned  food  should  be  forbidden,  as  well  as  fat,  the  latter  not  being 
easily  digested  in  the  inactive  condition  required  of  the  patient.  It  is  also  advisa- 
ble to  have  the  food  cool  when  eaten,  and  only  a  little  should  be  taken  at  a  time, 
but  often  during  the  day. 

4.  Antiphlogistic  medicines. — Their  number  is  large,  but  we  can  not  rely  much 
upon  them  in  the  struggle  with  the  inflammatory  process.  We  should,  therefore, 
restrain  ourselves  as  much  as  possible  from  their  use  in  cases  of  pure  ophthalmia, 
where  we  desire  solely  an  antiphlogistic  effect.  Where  circumstances  permit,  we 
should  use  the  milder  autiphlogistics,  e.  g.,  nitrate  of  potash,  the  carbonates,  phos- 
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phates,  vegetable  acids,  avoiding  the  heroic  remedies,  or  only  using  them  when  the 
functions  of  the  eye  are  in  real  danger  from  the  inflammatory  process,  and  it  reaches 
the  point  where,  in  case  the  result  should  be  bad,  we  wish  to  be  able  to  say  to  our- 
selves, that  all  has  been  done  that  could  be  done  to  prevent  it. 

The  use  of  the  Infus,  rod.  Senega,  oil  of  turpentine,  and  similar  specifics,  has  been  long  since 
abandoned.  It  is,  therefore,  superfluous  to  speak  of  them  further.  Tartarized  antimony, 
formerly  a  very  much  esteemed  remedy,  is  in  ophthalmic  practice  entirely  useless,  even  harmful, 
and  is  strictly  to  be  avoided.  Iodide  of  potassium,  on  the  other  hand,  used  in  moderate  doses,  is 
scarcely  dangerous,  but  as  a  pure  antiphlogistic  is  of  no  particular  value.  The  greatest  misuse 
has  been  certainly  made  of  mercury,  for  every  irritation,  however  moderate,  in  the  region  of  the 
eye,  was  formerly  treated  by  this  agent.  In  mercury  a  remedy  was  seen  which  had  a  decidedly 
specific  effect  on  the  eye,  and  which  was  able  to  bring  its  inflammatory  action  to  resolution.  The 
origin  of  this  erroneous  idea  lies  in  a  want  of  observation.  The  view  was  inculcated  that  syphi- 
litic iritis  was  characterized  by  certain  decidedly  peculiar  symptoms,  and  that  when  these  symp- 
toms were  wanting  there  could  be  no  idea  of  a  syphilitic  origin  in  a  given  case  of  iritis. 

Now  then,  practically,  an  iritis  was  often  found  which  concealed  every  positive  evidence  of 
syphilis,  which  was,  however,  of  syphilitic  origin,  and  which  only  yielded  to  anti-syphilitic  treat- 
ment by  means  of  mercury;  the  opinion  was  necessarily  reached  that  mercury  acted  more 
efficaciously  on  an  inflamed  organ  of  vision  than  any  other  agent,  and  thus  it  happened  that  it 
acquired  the  fame  of  a  real  panacea.  Strange  to  say,  calomel  is  the  preparation  most  frequently 
used,  a  preparation  which,  as  is  well  known,  easily  excites  fluid,  greenish  stools,  and  also  easily 
induces  injurious  and  obstinate  salivation,  and  by  no  means  rarely  becomes  destructive.  A  few 
doses  of  a  grain  each  are  often  sufficient  to  excite  this  unpleasant  symptom,  and  compel  the 
surgeon  to  give  up  the  use  of  the  remedy  before  the  wished  for  effect  can  be  developed.  Where 
we  wish  really  to  mercurialize  the  patient,  calomel  is  not  well  adapted  to  the  purpose. 

The  same  may  be  said  of  Hahnemann's  soluble  mercury  and  the  proto-iodide.  The  sublimate 
of  mercury  or  corrosive  chloride  is  to  be  preferred.  This  is  generally  well  borne,  and  may  be 
taken  for  a  long  time  without  especial  harm.  Sometimes,  however,  it  excites  severe  pain  in  the 
stomach,  which  forbids  the  further  use  of  it.  It  is  best  given  in  the  form  of  a  pill.  Her.  sub. 
eorrosL,  gr.  ij ;  solve  in  q.  s-  Aq.  di-st.  Adde,  mica  pani-s  alb.'q.  s.  utf.  pit.  gr.  i.  n.  32 ;  consp.  pulv. 
Liquiritim.  One  pill  is  to  be  taken  night  and  morning  on  an  empty  stomach  ;  and  every  two  to 
three  days  increase  the  dose,  until  half  grain  a  day  has  been  reached,  and  again  the  dose  is  to  be 
diminished  at  intervals  of  two  days.  Again,  the  external  use  of  Ung.  Hydrarg.  Cinereum,  in  the 
frontal  region  is  very  much  esteemed.  It  is  believed  that  by  this  the  effect  of  the  internally 
administered  antiphlogistics  is  increased,  and  at  the  same  time  absorption  in  the  orbital  cavity  is 
frequently  excited.  The  value  of  this  remedy  is,  however,  more  than  doubtful.  In  the  case  of 
children  and  dirty,  careless  patients,  the  inunction  of  this  ointment,  as  in  fact  of  all  salves,  in  the 
vicinity  of  the  eye  is  even  dangerous,  since  this  class  of  persons  often  smear  the  salve  everywhere, 
bringing  it  into  the  conjunctival  sac,  aud  thus  favor  unpleasant  irritations  in  the  eye. 

When  we  wish  a  speedy  and  sufficient  effect  of  mercury,  in  order  as  quickly  as 
possible  to  make  a  powerful  impression,  especially  where  the  ophthalmia  is  founded 
on  a  syphilitic  affection,  the  inunction  treatment  is  without  doubt  the  most  certain. 
In  recent  times' it  is  employed  in  connection  with  the  internal  use  of  the  iodide  of 
potassium,  or  the  cheaper  chlorate  of  potash,  a  combination  which  much  experience 
has  shown  to  be  very  advantageous.  The  number  of  the  inunctions,  and  the  num- 
ber of  days  of  treatment  with  it,  depends  upon  ihe  result  of  the  use  of  the  remedy. 
In  general  the  treatment  should  be  continue!  up  to  the  disappearance  of  the 
ophthalmia,  and  of  the  accompanying  syphilitic  manifestations.  In  order  to  remove 
recent  local  affection  ten  to  sixteen  inunctions  are  often  sufficient.  Sometimes  for 
this  purpose  twenty  to  thirty  are  necessary.  To  exceed  this  latter  number  is  not 
advisable,  for  when  twenty  to  thirty  inunctions  have  no  result,  the  further  use  of 
mercury  does  no  good,  but  may  rather  be  harmful. 

The  imperativeness  of  the  circumstances'  does  not  allow,  in  diseases  of  the 
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eye,  the  otherwise  customary  but  time-consuming  preparations  for  the  inunction 
treatment.  "Warm  baths,  even  in  the  existence  of  severer  inflammations  of  the  eye, 
are  conträindicated,  and,  in  such  cases,  should  be  replaced  by  washing  the  parts  of 
the  body  which  are  to  be  anointed  with  lukewarm  soap  and  water.  For  an  in- 
unction, about  one  to  two  scruples  of  the  gray  ointment — best  a  mixture  of  three  parts 
Ung.  Hydrarg.  Gin.  cornm..  with  one  part  Ung.  Hydrarg.  Gin.  fort.,  is  used.  This, 
in  small  quantity,  is  gradually  rubbed  into  the  parts  with  a  rotary  motion  of  the 
hand,  and  best  by  the  patient  himself.  On  the  first  day,  it  should  be  rubbed  in  the 
calf  and  the  popliteal  space;  on  the  second  day,  on  the  inner  surface  of  the  thigh ; 
the  third,  on  the  surface  of  the  chest  and  abdomen ;  on  the  fourth,  on  the  inner  side 
of  the  forearm  and  arm,  including  the  elbow,  and  then  the  snme  course  is  gone  over 
again.  The  nipples,  navel,  very  hairy  parts,  or  those  covered  with  moist  eruptions 
or  ulcers,  are  to  be  avoided  in  the  application.  After  the  inunction,  the  parts  should 
be  wrapped  in  a  linen  or  woolen  cloth.  The  best  time  fir  the  inunction  is  an  hour 
before  going  to  bed,  because  during  the  night  perspiration  is  the  least  interfered 
with.  In  the  morning  the  perspiration  should  be  increased  by  an  additional  cover- 
ing, but  care  should  be  taken  at  that  time,  as  well  as  during  the  night,  that  the 
mouth  is  not  covered,  and  the  patient  thus  breathe  the  mercurial  vapor  developed 
in  the  bed. 

After  this  perspiration^the  body  should  be  washed  in  lukewarm  water  and  dried. 
Then  the  patient  should  get  up  and  remain  in  his  room  completely  dressed.  The 
bed  should  always  be  placed  in  a  part  of  the  room  free  from  draughts  and  changes 
in  light,  but  it  should  not  be  surrounded  by  shades  or  curtains,  because  interference 
with  the  free  circulation  of  air  favors  ptyalism,  and  the  seclusion  of  the  patient  in 
a  narrow  space  annoys  him  unnecessarily,  and  may  be  positively  harmful.  Daily 
and  careful  ventilation  of  the  room  is  not  to  be  neglected.  It  is  better,  where  prac- 
ticable, that  the  patient  should  have  two  rooms,  and  the  temperature  should  be  uni- 
form, and  should  never  fall  below  15  degrees  R.  [63  degrees  F.] 

The  imperative  necessity  of  securing  good  ventilation  (while  administering  mercury)  has 
been  very  clearly  shown  by  recent  experiments  on  men  and  animals,  and  from  observations  on 
workers  in  quicksilver,  miners,  manufacturers,  etc.  These  observations  prove  that  mercury  does 
most  harm  in  the  form  of  vapor,  and  that  the  stomatitis  appearing  during  the  inunction  treat- 
ment, together  with  its  consequence,  salivation,  is  generally  if  not  exclusively  caused  by  inhaled 
mercurial  vapor.  The  tendency  of  the  mucous  membrane  of  the  mouth  to  inflammatory  affec- 
tions from  this  vapor,  is  explained  by  the  severe  rubbing  and  pressure  to  which  the  membrane  is 
subject  from  the  teeth.  In  old  persons  without  teeth,  and  children,  this  tendency  is  said  to  be 
absent. 

The  fact  also  comes  into  consideration  in  the  pathogenesis  of  mercurial  stomatitis,  that  the 
mercury  taken  into  the  body  is  chiefly  removed  through  the  saliva.  It  thus  comes  in  immediate 
coutact  with  the  mucous  membrane  of  the  mouth,  and  may  cause  inflammations  by  the  me- 
chanical irritation,  just  as  occur  on  the  sensitive  skin  of  delicate  persons  It  is  of  the  highest, 
importance  to  take  the  greatest  care  of  the  mouth  and  teeth.  The  mouth  should  be  cleansed 
every  hour  by  gargling  and  rinsing,  and  the  teeth  with  a  soft  brush.  In  the  existence  of  abra- 
sions or  ulcerations  in  the  mouth  or  pharynx,  solutions  of  the  bi-chloride  of  mercury,  one  to  two 
grains  to  the  ounce,  or  the  chlorinated  soda,  one  to  four  drachms,  or  chlorate  of  potash,  one 
drachm  to  the  pint  of  water,  may  be  used  as  gargles.  If  there  be  no  ulceration,  a  solution  of 
alum,  one  to  two  drachms  to  the  pint  of  water,  tincture  of  galls,  two  to  four  drachms,  or  borax, 
from  one  to  two  drachms  in  the  same  quantity  of  water,  may  be  used.  If  the  gums  are  already 
affected,  loosened,  spongy,  or  bleeding,  they  should  be  painted  several  times  daily  with  the  tinc- 
ture of  galls  or  opium. 

During  the  whole  time  of  treatment,  the  patient  should  take  five  grains  of  iodide  of  potassium 
or  chlorate  of  potash  three  times  a  day.     The  diet  should  be  restricted,  but  not  so  much  so  as  to 
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exhaust  the  patient  by  hunger.  Where  the  patient's  condition  is  already  very  much  deteriorated, 
it  may  appear  even  advisable  to  aid  the  system  by  rich,  easily-digested  and  nourishing  food.  We 
should  see  that  the  bowels  are  evacuated  daily  or  oftener.  Baths  are  not  advisable  during  the 
treatment  of  the  eyes,  however  useful  they  may  be  in  other  cases  ;  but  as  a  substitute,  the  linen 
may  be  frequently  changed,  having  it  first  thoroughly  warmed.  On  the  day  after  the  last  inunc- 
tion, the  patient  should  take  a  warm  bath,  and  change  his  linen.  He  should  return  very  grad- 
ually to  his  ormer  way  of  living.  It  is  advisable  to  continue  the  iodide  of  potassium  for  several 
days  after  the  inunctions  have  been  stopped. 

The  inunction  treatment  is  still  deemed  by  many  an  extremely  destructive 
attack  upon  the  system.  Its  employment  should  be  well  considered  in  persons  with 
•weak  lungs  and  tuberculosis.  In  such  cases,  where  it  is  possible  it  should  be  avoid- 
ed, since  experience  shows  that  such  persons  are  affected  very  seriously  by  the 
vapor  of  mercury.  But  in  other  cases  we  scarcely  find  any  injurious  effect  upon  the 
whole  system,  in  a  carefully  and  properly  conducted  iounction  treatment.  The 
great  fear  of  it  does  not  seem  to  be  justified,  when  we  remember  that  only  a  short 
time  ago,  and  even  to  some  extent  at  the  present  time,  mercury  was  used  in  large 
doses  in  the  most  trifling  affections,  and  for  a  long  time,  without  producing  any  de- 
cided or  permanent  injury.  But  mercury  always  requires  the  greatest  care  in  its 
use,  and  it  is  only  to  be  justified  in  really  urgent  cases,  when  other  means  are  not 
sufficient.  In  syphilitic  affections  of  the  interior  of  the  globe,  it  is  indispensable, 
and  should  be  employed  even  if  there  be  danger  that  the  constitutional  disease  be 
not  cured,  and  that  it  may  become  worse  by  relapses  in  consequence  of  the  mercurial 
treatment.  {BoecTc.)  It  is  even  admitted  by  tb^e  severest  opponents  of  mercury, 
that  recent  local  affections  are  easily  removed  by  this  remedy,  and  often  with  sur- 
prising rapidity.  Here  is  just  the  point  in  syphilitic  ophthalmia,  since  a  short  delay 
in  the  case  often  does  permanent  harm,  and  may  even  destroy  the  functions  of  the 
organ,  while  relapses  exist  only  in  anticipation,  and  do  not  always  return  in  this 
very  important  part  of  the  body. 

5.  Drastic  Purga:ives. — The  sulphates  of  soda,  of  magnesia  and  potash,  as  well 
as  the  other  purgatives,  jalap,  senna,  castor  oil,  etc.,  are  only  indicated  in  a  few 
cases,  in  the  treatment  of  eye  disease.  They  accomplish  nothing  as  revulsants,  but 
rather  do  harm,  since  the  rest  of  the  patient,  which  is  so  imperatively  demanded, 
is  disturbed  by  the  frequent  stools  and  the  intestinal  pains.  As  simple  evacuants, 
however,  they  should  not  be  wholly  rejected.  It  is  not  unfrequently  necessary  to 
excite  speedy  and  abundant  evacuations  from  the  bowels,  in  order  to  remove  fsecal 
collections,  and  thus  to  attack  the  congestion  in  the  upper  part  of  the  body  depend- 
ing upon  them. 

Indeed  obstinate  cons  ipation  is  decidedly  inimical  to  the  favorable  course  of  a 
disease  of  the  eye,  and  is  therefore  to  be  carefully  treated.  The  drastic  purgatives, 
however,  may  often  be  dispensed  with.  Where  we  simply  wish  to  prevent  the  col- 
lection of  faeces,  the  remedies  known  as  eccoprotics  may  be  used,  since  they  excite 
the  somewhat  inert  intestinal  canal  very  little.  We  only  wish  one  or  more  gentle 
evacuations  daily,  and  not  a  real  purgation.  Laxative  mineral  waters  are  very 
useful. 

6.  Counter  Irritation.  In  setting  up  a  severe  irritation  in  the  vicinity  of  the  eye, 
we  aim  to  withdraw  the  blood  from  the  original  seat  of  inflammation,  and  to 
lessen  the  lateral  pressure.  It  is  clear,  however,  that  this  collateral  deviation  of 
the  stream  of  blood  can  only  last  a  short  time,  and  scarcely  long  enough  for  the 
vessels  to  dilate.     The  effect  then  is  evanescent. 

The  advocates  of  this  method  of  treatment  may  perhaps  have  observed  this,  and 
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support  their  views  on  the  possibility  of  a  resolution  in  an  antagonistic  way.  Un- 
prejudiced observers  have  not  been  able  to  discover  any  such  effect  in  eye  diseases, 
but  the  profession  has  been  compelled  to  call  these  remedies  instruments  of  martyr- 
dom, which  do  no  good  in  any  case,  but  often  do  more  harm  than  the  original 
disease. 

All  this  is  true  of  moxas,  setons,  and  issues.  Exhaustive  suppuration  and  even  erysipelas, 
terminating  fatally,  are  the  possible  consequences  of  the  use  of  these  agents.  The  pustules  from 
the  use  of  tartar-emetic  ointment  cannot  be  much  better  spoken  of.  Even  euphorbia  plaster  is 
dangerous,  especially  in  persons  with  a  soft  skin,  and  in  children.  Extensive  impetigo  and  eczema 
not  unfrequently  arise,  in  consequence  of  counter-irritants  applied  behind  the  ear,  or  in  the  tem- 
poral region.  We  also  very  often  see  the  cervical  glands  swollen  and  even  suppurating,  as  a  re- 
sult of  the  same  treatment.  The  ulcerated  part  may  also  be  scratched  by  the  patient,  and  the 
matter  brought  in  contact  with  the  eye. 

7.  Narcotics. — These  are  often  of  undoubted  benefit;  they  are  not  only  indicated 
for  the  purpose  of  lessening  or  removing  pain,  but  also  to  exert  a  favorable  effect  on 
the  course  of  the  inflammation,  by  removing  the  bodily  and  mental  disquiet  produced 
by  the  pain.  They  also  quiet  the  sensory  nerves,  and  thus  remove  one  of  the  causes 
of  impairment  of  circulation  and  nutrition.  "We  should  never  forget,  however,  that 
narcotics,  administered  in  effective  doses,  are  dangerous  remedies,  and  that  they 
often  develop  unpleasant  effects,  as  well  as  those  which  are  desired.  "We  should  not, 
then,  use  narcotics  without  due  consideration,  and  only  when  really  required,  always 
being  on  our  guard  to  avoid  their 'injurious  effects. 

Opium  stands  at  the  head  of  the  list  of  narcotics,  on  account  of  the  certainty  and 
great  regularity  of  its  medicinal  effect.  It  should  have  the  preference  before  all 
other  agents,  where  we  desire  a  quick,  powerful,  and  decided  result.  It  is  used  both 
internally  and  externally.  The  most  efficacious  part  of  opium,  morphine,  the  sulphate 
or  muriate,  is  more  frequently  used  than  the  opium  itself.  This  alkaloid  does  not 
excite  the  circulation  so  much,  and  does  not  so  readily  cause  constipation  as  opium; 
it  acts  more  powerfully,  however,  on  the  sensory  nerves.  These  are  peculiarities 
which  are  often  of  great  value,  yet  morphine  readily  causes  vomiting,  which,  under 
some  circumstances,  may  be  dangerous  in  eye  disease,  or  after  an  operation  on  the 
eye,  and  therefore  limits  its  employment. 

i 
It  is  particularly  to  be  recommended  as  an  excellent  anaesthetic,  adapted  for  internal* and  ex- 
ternal use,  mixing  chloroform  with  it.  1J.  Morphii  pur.,  gr.  iij,  solve  ope  Acidi  acet.  concentrat. 
gutt.  vi,  leniter  ebulliendo  in  spirit,  vini  rectißcatissimi  3  i,  solutioni  refringeratre  admisce  Chlo- 
roformi  3  ss.  D.  in  vitro  bene  clanso.  The  solution  is  best  made  in  an  eprouvette  over  a  spirit 
lamp,  the  alcohol  being  added  gradually.  For  iuternal  use  in  adults,  doses  of  from  twenty  to  forty 
drops  ;  in  children,  ten  to  fifteen,  given  on  sugar,  maybe  ordered.  It  may  subdue  the  severe  local 
pain  when  rubbed  into  the  frontal  region,  as  well  as  when  applied  on  a  bit  of  cotton  in  the 
external  auditory  meatus.     (Bernatzih.) 

The  endemic  use  of  opium  and  morphine  in  the  form  of  ointments  or  powders,  the  latter  being 
placed  on  a  part  of  the  forehead  deprived  of  its  epidermis  by  vesicants,  is  entirely  untrustworthy. 
It  is  not  applicable  when  a  local  toning  down  of  the  morbidly  excited  sensory  nerves  is  really  and 
imperatively  required.  Dilute  hydrocyanic  acid,  cherry  and  bitter  almond  water,  digitalis, 
aconite,  lupuline,  hyoscyamus,  belladonna,  and  stramonium,  are  entirely  useless  as  pure  ano- 
dynes, since  in  efficacious  doses  the  unpleasant  concomitant  effects  are  too  prominent.  Yet 
aconite  and  digitalis,  on  account  of  their  brilliant  effect  on  the  action  of  the  heart  and  kidneys, 
under  certain  circumstances  favor  the  resolution  of  local  inflammation.  They  are  thus  appro- 
priate as  antiphlogistics.  Aconite  is  also  esteemed  by  some  as  a  remedy  for  rheumatic  and  gouty 
affections. 
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Kecently,  hypodermic  injections  have  heen  very  much  used,  and  indeed  this 
method  has  much  to  recommend  it  above  the  others.  We  are  more  certain  that  the 
remedy  Las  heen  taken  up,  and  its  effects  appear  quicker  and  are  more  permanent 
and  complete,  then  when  it  is  used  internally.  The  effects  are  often  seen  within 
a  half  a  minute.  This  method  is  particularly  to  he  recommended  in  accidents  which 
threaten  loss  of  life,  poisoning,  etc.,  the  constitutional  effect  appearing  in  the 
shortest  time.  But  undoubtedly  local  effects  are  also  secured  by  the  hypodermic 
injection  of  narcotics,  and  with  this  an  especial  curative  action,  as  observations  in 
reflex  spasms  prove,  where  we  can  most  accurately  determine  as  to  the  seat  of  pres- 
sure. These  injections  are  best  made  by  means  of  Luer's  improved  syringe,  or 
Prava's.  The  most  appropriate  point  for  the  injection,  wheu  we  wish  a  consti- 
tutional effect,  or  when  we  desire  to  subdue  pain  in  the  orbital  region,  is  the  center 
of  the  temple.  In  other  forms  of  neuralgia,  and  in  reflex  spasm,  the  seat  of  pain  or 
the  predominent  seat  of  pressure  should  be  chosen  for  the  injection.  We  should 
pinch  up  a  fold  of  integument,  lifting  it  up  well,  but  releasing  it  after  the  entrance 
of  the  point  of  the  needle.  If  this  be  not  done,  the  fluid  will  run  out.  For  an 
anaesthetic  effect,  a  solution  of  one  of  the  salts  of  morphia  is  used,  four  grains  to  the 
drachm.  The  syringe  is  filled  with  this,  and  the  fluid  injected  until  the  mark  7 — 9 
on  the  handle  is  reached,  when  about  1-6  or  1-5  of  the  alkaloid  has  been  injected. 
The  solution  should  he  perfectly  clear  and  neutral.  The  primary  excitement  after 
the  hypodermic  injection  of  morphia  is  apt  to  be  much  more  severe  than  on  the  in- 
ternal use.  Nausea  and  vomiting  also  occur  more  readily,  which  is  a  point  to  be 
considered  ;  still  this  reaction  quickly  passes  away.  This  treatment  is  particularly 
to  be  recommended  after  injuries  and  operations,  when  we  wish  to  alleviate  severe 
pain  in  neuralgia  also,  without  eye  disease  and  in  reflex  convulsions.     (Graefe.) 

The  local  reaction  caused  by  the  wound  itself  is  almost  always  extremely  slight,  if  the  point 
of  the  instrument  be  sharp  enough,  and  it  be  used  with  care.  In  no  case  is  there  any  danger  to 
be  apprehended  from  the  wound,  and  from  the  entrance  of  the  fluid  into  the  sub-cutaneous  cel- 
lular tissue.  Sometimes,  however,  fortunately  in  very  rare  cases,  the  point  of  the  instrument 
enters  a  sub-cutaneous  vein,  and  thus  the  solution  is  injected  directly  into  the  blood.  The  symp- 
toms are  then  very  alarming,  and  they  appear  with  the  rapidity  of  lightning.  They  are  a  severe 
burning  and  cutting  sensation  over  the  entire  skiu,  a  strong  acid  taste  on  the  tongue,  a  dark  red- 
dening of  the  face,  tinnitus  aurium,  flashes  of  light,  and  very  severe  pain  in  the  scalp.  Added 
to  these  symptoms,  there  is  an  extremely  powerful  and  rapid  movement  of  the  heart,  and  in 
some  patients  loss  of  consciousness  and  convulsions.  These  symptoms  last  for  some  minutes ;  but 
in  all  cases  which  have  as  yet  been  observed,  they  pass  away  without  harm. 

This  accident  indicates  an  important  rule,  which  is,  to  inject  very  slowly,  and  on  the  appear- 
ance of  the  symptoms  in  question  to  stop  immediately,  and  draw  the  fluid  back  into  the  syringe. 
The  reaction  appearing  with  such  lightning-like  rapidity,  this  may  be  easily  done.  When  there  is 
any  danger  of  apoplexy,  from  a  morbid  condition  of  the  vessels,  venesection  should  be  performed 
as  quickly  as  possible.     (JFussbaum.) 

8.  Mydriatics. — Agents  which  enlarge  the  pupil.  These  are  of  inestimable  value 
in  the  treatment  of  diseases  of  the  eye.  They  take  their  name  from  the  most  strik- 
ing of  their  effects,  that  is,  the  dila'ation  of  the  pupil.  In  the  strict  sense  of  the 
word,  belladonna,  hyoscyamus,  and  stramonium,  with  their  alkaloids,  are  to  be  con- 
sidered as  the  mydriatics. 

Besides  these  may  be  mentioned  solanine,  (JFraas) ;  delphinine,  (Z.  V.  Praag) ;  aconite,  (Lombe 
Äfhill),  which  all  act  in  large  internal  doses,  and  strychnine  (H.  Braun),  which  produce  the  same 
result  on  external  use.  These  substances  should  not  be  employed  for  their  mydriatic  effect,  since 
it  can  only  be  obtained  at  the  expense  of  disturbances  in  the  entire  organism,  so  very  serious  and 
dangerous,  as  to  be  considered  symptoms  of  true  poisoning. 
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The  enlargement  of  the  pupil,  which  is  caused  by  the  true  mydriatics,  reaches 
its  maximum,  that  is,  the  iris  is  retracted  to  a  narrow  border,  only  when  the  agents 
are  applied  in  sufficient  quantity.  The  iris  is  completely  immovable  when  this  effect 
is  attained;  it  does  not  react  to  alternations  of  light,  or  to  changes  in  the  converg- 
ence of  the  optic  axes.  The  power  of  accommodation  is  also  greatly  limited.  With 
a  more  powerful  effect,  the  latter  is  even  completely  removed,  and  the  refraction 
becomes  a  little  less  than  corresponds  to  a  normal  relaxation  of  the  accommodation. 
These  effects  last  one  or  two  days,  according  to  circumstances,  when  the  size  of  the 
pupil  gradually  becomes  less,  and  its  action  is  restored  The  paralysis  of  accommo- 
dation yields  last  of  all.  It  remains  for  days,  decreasing  steadily,  after  the  pupil  is 
restored  to  its  normal  size,  and  has  regained  its  mobility. 

This  impairment  of  the  accommodation  is  evidence  that  the  ciliary  muscle,  as 
well  as  the  muscles  of  the  iris,  are  influenced  by  mydriatics.  As  an  insurmountable 
proof  of  this,  the  fact  may  be  adduced,  that  in  isolated  cases,  after  complete  loss  of 
the  iris,  very  similar  changes  in  the  accommodation  and  refraction  may  be  induced 
by  the  mydriatics.     (Graefe.) 

These  effects  are,  generally  speaking,  either  the  expression  of  a  weakening 
or  paralysis  of  the  intraocular  muscles,  supplied  by  the  third  pair  of  nerves, 
or,  very  probably,  the  evidence  of  a  direct  excitement  of  those  inner  muscles  of  the 
eye  which  receive  their  nerve  supplies  from  the  cervical  portion  of  the  sympa- 
thetic. Indeed,  the  mydriatics  enlarge  the  pupil  to  the  maximum,  where  con- 
duction is  completely  interrupted  in  the  third  and  fourth  nerves,  in  fact,  in  all  the 
cerebral  nerves  passing  to  the  orbit.  (Graefe.)  These  contractions  are  also  more 
powerful  than  those  which  can  be  excited  in  the  normal  state,  by  external  irritation, 
which  state  of  things  may  be  with  some  certainty  referred  to  the  radiate  fibers  of 
the  iris. 

Mydriatics  are  useful,  then,  where  we  wish  to  secure  a  dilated  pupil  only,  or  a 
vigorous  contraction  of  the  muscles  which  accomplish  this.  "Under  some  circum- 
stances, the  reduction  of  the  refraction  of  the  dioptric  apparatus  is  also  useful. 

Besides,  their  paralyzing  effect  on  spasm  of  the  interior  muscles  supplied  by  the 
third  pair  is  of  value.  Such  spasms  have  been  certainly  observed,  especially  as  a 
consequence  of  traumatic  inflammations,  and  they  have  been  relieved  by  mydriatics. 
The  remarkable  observation  was  at  the  same  time  made,  that  the  function  of  accom- 
modation, which  was  impaired  during  the  spasm,  became  free  again,  even  before  the 
pupil  was  dilated.     (Graefe.) 

It  seems,  besides,  as  if  these  spasms  appeared  much  more  frequently  than  has 
been  believed,  or  than  could  be  proven.  It  is  not  improbable  that  they  frequently 
accompany  the  severe  forms  of  irritation  of  the  sensitive  ciliary  nerves,  which  are 
very  often  observed  in  the  various  forms  of  keratitis,  iritis,  &c.  The  favorable 
effect  of  the  mydriatics  in  those  diseases  is  to  be  probably  sought  for  iu  their  anti- 
spasmodic effect. 

Mydriatics  should  be  applied  directly  to  the  eye,  if  we  wish  their  peculiar  ac- 
tion to  be  certainly  and  thoroughly  developed.  They  can  then  be^  absorbed  by  the 
conjunctiva  and  cornea.  If  this  is  not  done,  mydriasis  either  does  not  occur  at  all, 
or  slowly  and  insufficiently,  and  very  quickly  disappears. 

In  accordance  with  this,  the  direct  application  of  a  mydriatic  on  one  eye,  does  not  cause  the 
pupil  to  enlarge  in  both.  Where  mydriasis  appears  in  the  other,  experience  shows  that  it  is  to  be 
attributed  to  an  accidental  application  of  the  agent  to  that  eye;  a  contraction  of  the  pupil  of  the 
eye  in  which  the  mydriatic  was  not  used  has  even  been  observed.     This  is  probably  to  be  ascribed 
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to  the  increased  impression  of  the  light  upon  the  eye,  acted  upon  by  the  mydriatic.  In  using 
mydriatics  internally,  grave  symptoms  of  poisoning  often  occur,  before  the  pupil  becomes  diluted. 
Mydriasis  is  only  attained  in  this  way,  with  the  greatest  danger.  Hypodermic  injections  for  the 
purpose  of  dilating  the  pupil  have  also  proved  insufficient  They  are  only  proper  when  a 
constitutional  effect  is  desired. 

Experience  shows  that  the  effects  of  mydriatics  is  considerably  increased  by 
the  complete  bodily  rest  of  the  patient,  and  by  darkening  the  room  in  which  he 
is.  We  should  consider  this  when  the  maximal  and  lasting  effect  of  a  mydriatic  is 
desired.  It  should  also  be  remembered  that  mydriasis  diminishes  rapidly  when  cold 
applications  are  made  to  the  eye.  If  we  are  obliged  to  use  them  at  the  same  time 
with  a  mydriatic,  we  may  overcome  their  effect  by  the  repeated  instillation  of stronger 
solutions.     (A.  Weber.) 

The  extracts  are  used  either  in  the  form  of  ointments  rubbed  about  the  eye,  or  aqueous  solu- 
tions dropped  into  it.  The  latter  only,  have  a  certain  effect.  We  use  for  this  purpose  a  few  drops 
of  a  solution  from  six  to  ten  grains  to  the  drachm  of  distilled  water.  The  extracts  now  yield  the 
preference  to  the  alkaloids,  which  act  much  more  certainly. 

Atropine  is  the  alkaloid  chiefly  used.  Hyoscy amine  and  daturine  are  less  employed, 
although  they  are  not  entirely  inferior  to  the  former.  The  sulphate  of  atropia  is 
most  frequently  used.  It  dissolves  in  water  much  more  readily  than  atropine,  which 
needs  a  few  drops  of  alcohol  in  order  to  secure  a  perfect  solution.  One  or  two  drops  of 
a  solution  of  sulphate  of  atropia,  one  grain  to  the  ounce  of  distilled  water,  is  sufficient, 
in  the  greater  number  of  cases,  to  fully  dilate  the  pupil.  It  is  most  convenient  to 
prepare  a  solution  of  two  to  three  grains  to  the  half  ounce  of  distilled  water,  and 
everting  the  lower  lid,  to  drop  it  into  the  conjunctival  sac,  by  means  of  an  obliquely 
cut  quill,  or  a  camel's  hair  brush.  A  drop,  applied  in  this  way,  is  sufficient  to  fully 
dilate  the  pupil.  Contagious  material  may  be  carried  from  one  eye  to  the  other  by 
means  of  the  brush ;  therefore  each  patient  should  have  his  own.  Atropine  paper  is 
less  efficacious  and  trustworthy. 

It  is  not  to  be  thought,  however,  that  every  unpleasant  effect  is  excluded  by  a  careful  use  of 
the  solution.  Some  patients,  and  sometimes  those  who  are  quite  strong,  and  not  in  the  least 
nervous,  react  unpleasantly  to  the  least  quantity  of  atropine  thus  applied,  which,  as  has  been 
shown,  may  be  absorbed.  A  burning  sensation  in  the  throat,  dull  headache,  great  uneasiness, 
sleeplessness,  exciting  dreams,  frequent  pulse,  ischuria,  &c,  sometimes  arise  with  the  most  care- 
ful application  of  atropine,  and  each  time  that  it  is  used.  These  unpleasant  effects  occur  more 
easily,  if  any  of  the  solution  gets  into  the  mouth.  Symptoms  of  poisoning  more  frequently  occur, 
however,  when  the  atropine  is  used  in  very  strong  solutions,  and  frequently  during  the  day,  as 
very  often  recommended  in  certain  forms  of  eye  disease. 

In  this  case,  undoubtedly  not  only  that  portion  acts  which  is  taken  up  by  the  conjunctiva  and 
cornea,  but  chiefly  that  which  enters  the  lachrymal  passages  directly,  besides  that  which  remains 
on  the  walls  of  the  conjunctival  sac,  and  which  after  being  diluted  by  the  tears,  is  gradually  car- 
ried off  through  the  lachrymal  passages  into  the  nose  and  pharynx.  In  order  to  prevent  this,  it 
is  advisable  to  draw  the  lower  lid  down  somewhat  during  the  instillation,  and  besides  to  press 
upon  the  canaliculi  with  the  finger.  (Donders.)  Of  course  this'  only  prevents  the  immediate 
overflow  of  the  solution  into  the  canaliculi,  but  does  not  prevent  the  subsequent  entrance  of  the 
part  remaining  on  the  surface  of  the  conjunctiva.  In  order  to  be  quite  safe,  the  conjunctiva  may 
be  cleansed  with  pure  water  after  a  sufficient  local  effect  has  been  attained  by  the  use  of  the 
atropine. 

On  the  whole,  however,  the  application  of  very  strong  solutions  at  short  intervals  is  not  to  be 
recommended.  Where  a  solution  of  from  two  to  three  grains  to  the  ounce,  dropped  in  from  two 
to  three  times  a  day,  is  not  sufficient  to  produce  the  desired  effect,  the  stronger  solutions  are  either 
also  insufficient,  or  the  good  they  may  do  is  neutralized  by  the  unpleasant  symptoms  they  excite. 
For  similar  reasons,  the  use  of  atropine  in  substance  on  the  conjunctiva   (ys  of  a  grain),  as  has 
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been  recommended,  for  the  purpose  of  an  energetic  and  long-continued  effect,  cannot  be  justified. 
A  rare  symptom,  but  one  deserving  consideration,  is  a  marked  intolerance  of  the  agent,  after  long- 
continued  instillation,  of  even  weak  solutions.  This  is  evident,  at  every  new  use  of  the  agent,  by 
a  very  marked  increase  of  the  existing  inflammatory  symptoms,  hyperaemia,  pain,  etc.  The  tem- 
poral}7 or  complete  discontinuance  of  the  atropine  is  then  necessary.  Even  severe  blepharo- 
conjunctivitis has  resulted,  with  lachrymation,  edema,  and  eczernatous  eruptions,  which  have 
continued  for  months.  ( Graefe.)  It  is  not  advisable  to  give  atropine  into  the  hands  of  the  patient, 
on  account  of  the  extremely  bad  effects  of  even  the  smallest  quantity,  when  it  enters  the  mouth 
ur  stomach.  Where  this  is  unavoidable,  only  weak  solutions  should  be  given,  say  1-4  grain  to 
two  drachms  of  water.  It  is  better  that  the  instillation  should  be  done  by  the  medical  attendants. 
Therefore,  every  one  who  treats  eye  disease  should  carry  a  solution  in  his  instrument  case ;  and 
siuce  it  may  be  kept  for  months  without  impairing  its  efficacy,  this  can  be  easily  done.  An  oint- 
ment of  the  sulphate  of  atropia,  gr.  ss.  ad  axung.  pore.  3  ij.  has  also  been  frequently  used.  It  is 
rubbed  into  the  frontal  region,  in  order  to  keep  the  pupil  permanently  dilated  in  opacity  of  the 
center  of  the  lens,  and  thus  improve  the  vision  in  bright  light.  This  ointment  often  answers 
very  well,  yet  occasionally,  when  it  has  been  used  for  some  time,  it  suddenly  and  unexpectedly 
causes  symptoms  which  indicate  a  slight  degree  of  poisoning.  These  symptoms  remain  for  sev- 
eral days.  Of  course  we  do  not  incur  any  such  danger  when  atropine  ointment  is  put  in  the 
conjunctival  sac  once  or  twice,  for  the  purpose  of  enlarging  the  pupil. 

Eecently  glycerine  ointment,  one  grain  of  the  sulphate  of  atropia  to  two  drachms  of  the 
vehicle,  has  been  often  used  instead  of  the  solution.  It  is  placed  in  the  conjunctival  sac  by  means 
of  a  spatula.  Atropine  is  readily  soluble  in  glycerine.  Finally,  powdered  atropine,  in  quantities 
of  from  1-12  to  1-4  of  a  grain,  has  been  applied  to  a  portion  of  integument  from  which  the  epider- 
mis has  been  removed  by  a  vesicant.  This  kind  of  application  is  particularly  recommended  in 
spasmodic  conditions.  It  acts  very  powerfully  on  the  whole  system,  exactly  like  the  famed  hypo- 
dermic injections  used  for  the  same  purposes.  Yet  the  local  effect  is  small  in  proportion  to  the 
constitutional.  It  therefore  does  little  good  in  neuralgia  or  in  spasm,  except  in  that  of  the  ac- 
commodation. 

Morphine  is  a  very  efficient  antidote  to  atropine,  at  least  in  respect  to  its  mydri- 
atic and  narcotic  effect.  (Erlenmeyer.)  If  any  alarming  symptoms  of  poisoning  have 
arisen,  we  should  use  one  or  two  hypodermic  injections  of  1-6  to  1-3  of  a  grain  of 
the  acetate  of  morphia,  in  the  temporal  region. 

9.  Myotics. — Agents  which  contract  the  pupil.  These  are  antagonistic  to  myd- 
riatics in  their  local  and  partially  in  their  constitutional  effect.  Where  we  wish  to 
produce  great  myosis,  the  so-called  calabar  or  ordeal  hean,  the  seed  of  the  physos- 
tigma  venenosum,  with  its  efficacious  principle,  physostigmine,  which  was  introduced 
to  the  oculistic  materia  medica  by  Fräser,  is  alone  useful. 

It  has  been  already  mentioned,  that  opium  and  morphine,  in  large  doses  used  internally,  ,pr  as 
may  be  required,  applied  hypodermically,  are  powerful  myotics,  besides  acting  very  well  as  anti- 
dotes to  agents  which  dilate  the  pupil.  Ergot  and  ergotine  are  much  inferior  to  them,  and  are 
not  to  be  recommended  as  myotics,  however  much  they  may  have  formerly  been  esteemed,  when 
used  in  large  doses.  (Arlt.)  Nicotine  is  undoubtedly  a  very  powerful  myotic,  applied  to  the  con- 
junctival sac.  (If.  Braun,  A.  Weber.)  Still  the  local  effects  of  the  latter  agent  can  not  alone  be  as- 
cribed to  the  specific  peculiarities,  but,  also?  to  the  reflex  nervous  action  excited  by  the  great 
irritation  which  it  produces  on  the  conjunctiva  and  cornea.  This  irritating  effect  explains  to  a 
great  extent,  if  not  entirely,  the  contraction  of  the  pupil  which  may  be  induced  by  opium,  mor- 
phine, conium,  and  digitaline.    (H.  Braun,  A.  Weber.) 

If  a  sufficient  quantity  be  used,  the  myotic  effect  of  the  calabar  hean,  applied 
locally,  shows  itself  in  a  few  minutes,  and  generally  reaches  its  maximum  in  a  quar- 
ter or  half  an  hour.  First  a  quivering  of  the  pupil  is  observed,  which  still  preserves 
some  power  of  reaction.  It  gradually 'becomes  smaller,  and  finally  contracts  to  the 
size  of  the  head  of  a  pin,  and  becomes  fixed.  The  loss  in  distinctness,  which  the 
retinal  image  suffers  from  this,  causes  all  objects  to  appear  as  if  seen  by  twilight, 
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until  the  retina  has  adapted  itself  to  the  lessened  illumination.  In  the  second  place, 
it  decreases  the  acutenes3  of  vision  very  markedly.  On  the  use  of  a  larger  quantity 
of  the  agent,  a  change  in  the  refraction  is  evident :  the  refractive  power  being 
gradually  somewhat  increased,  since  the  distance  of  both  far  and  near  points  is  found 
to  be  diminished.  The  accommodation  appears  at  the  same  time  very  much  dis- 
turbed.    It  sinks  perhaps  one-half,  but  is  never  wholly  removed.     {Graefe.) 

The  exact  measurement  of  the  range  of  accommodation  is  extremely  difficult,  on  account  of  the 
very  small  size  of  the  pupil  and  its  incapability  of  receiving  any  but  the  central  rays.  The 
results  of  measurement  are  not  entirely  reliable.  The  refraction  does  not  seem  to  be  the  same 
during  all  the  stages  of  the  development  of  the  phenomena,  but  seems  to  increase  at  intervals. 
This  explains  the  fact,  that  in  the  beginning  of  the  effect,  objects  looked  upon  appear  blurred,  as 
if  surrounded  by  movable  borders.  At  the  hight  of  the  phenomena  lenticular  astigmatism  has 
been  observed.  {Bowman.)  This  possibly  depends  on  the  slightly  irregular  contraction  of  the 
circular  muscle  of  accommodation. 

The  increase  in  the  refraction,  and  with  it  the  slight  amount  of  voluntary  straining  of  the 
muscle  of  accommodation,  when  the  eye  is  adapted  to  a  certain  near  point,  sometimes  causes  the 
objects  looked  at  to  appear  considerably  enlarged  ;  but  on  the  other  hand,  in  conjunction  with  the 
association  of  the  muscle  of  accommodation,  and  the  internal  recti  muscles,  it  causes  a  tendency 
to  insufficient  convergence  of  the  optic  axes,  which  is  betrayed  on  placing  a  prism  vertically 
before  the  eye,  when  crossed  double  images  appear. 

M~yosis  which  is  produced  by  the  local  use  of  large  quantities  of  the  preparations 
of  calabar  bean,  lasts  about  eight  days,  although  a  slight  retrogression  is  observed 
within  sis  to  twelve  hours  after  the  application.  If  a  small  dose  be  used  the  effect 
is  apt  to  pass  away  in  from  one  and  a  half  to  two  days.  The  changes  in  accommoda- 
tion remain  a  much  shorter  time,  disappearing  generally  within  a  few  hours.  The 
far  point  begins  to  recede  in  the  first  twenty  minutes,  and  in  three-quarters  of  an 
hour  to  two  hours,  reaches  its  former  position,  and  the  near  point  also  assumes  its 
normal  distance.     {Graefe.') 

The  calabar  bean  acts  primarily  and  preferably  upon  the  muscles  of  the  iris, 
exciting  contraction  of  the  sphincter,  and  relaxation  in  the  radiate  fibers.  If  used  to 
a  large  amount  it  causes  a  spastic  contraction  of  the  ciliary  muscle.  This  is  shown 
by  the  increase  in  the  refractive  power,  even  in  eyes  without  an  iris.  These  effects 
are  confined  to  the  eye  to  which  the  application  was  made.  The  pupil  of  the  other 
is  even  apt  to  enlarge  on  account  of  the  diminution  of  the  total  impresssion  of  the 
light  acting  on  the  two  retinas. 

According  to  what  has  been  said  there  is  a  complete  contrast  between  the  true  mydriatics  and 
the  calabar  bean.  This  is  also  more  clearly  shown  by  parallel  experiments  with  atropine  and 
the  myotic  in  question.  Indeed,  on  carefully  mixing  the  two  in  exact  proportions,  their  effect  is 
completely  neutralized.  Calabar  bean  preparations  are,  however,  much  weaker  than  atropine, 
for  mydriasis  recently  produced  by  a  full  application  of  the  latter,  cannot  be  permanently  re- 
moved by  a  strong  preparation  of  the  calabar  bean.  Mydriasis  which  has  been  produced  by  a 
weak  solution  of  atropine,  or  which  has  become  lessened  by  the  lapse  of  several  days,  is  only 
removed  for  a  short  time  by  strong  preparations  of  calabar  bean,  but  on  the  repeated  application 
of  the  latter,  its  disappearance  is  somewhat  accelerated.  {Graefe.) 

The  alcoholic  extract  of  calabar  bean  is  the  most  useful  and  durable  preparation. 
It  is  diluted  with  glycerine,  in  the  proportion  of  one  to  thirty  or  fifty  parts,  and 
applied  to  the  lower  portion  of  the  conjunctival  sac  with  a  camel's  hair  brush. 

Very  recently  filtering-paper  saturated  with  the  alcoholic  tincture — calabar  paper — has  been 
used.  One  or  more  quadrants  are  placed  between  the  lower  lid  and  the  globe,  in  order  to  get  a 
myotic  effect.     This  paper  does  not  act  as  certainly  as  the  glycerine  solution. 
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Physostigmine  and  its  salts  are  exceedingly  changeable  and  less  useful  in  practice.  This  is  to 
be  regretted,  since  it  does  not  irritate  the  conjunctiva.  Physostigmine  is  described  by  Jdbst  and 
Hesse  as  an  amorphous,  yellowish-brown  substance,  not  easily  dissolving  in  cold  water,  but  readily 
soluble  in  alcohol,  benzine,  &c.  It  readily  forms  salts  with  acids.  These  are  of  a  dark  red  color, 
rarely  of  a  dark  blue.  Its  effect  passes  off  very  quickly,  although  it  is  three  times  as  great  as 
that  of  the  extract.  (  Vee.) 

The  extract  is  apt  to  cause  a  very  marked,  although  very  transitory  irritation  of 
the  conjunctiva.  Besides  this  the  myosis  and  changes  in  accommodation  are  always 
accompanied  by  a  painful  sense  of  tension,  partly  along  the  equator  of  the  globe, 
partly  in  the  ciliary  region;  or  there  is  a  nervous  pain  in  the  whole  globe,  radiating 
along  the  supraorbital  nerves,  like  a  kind  of  ciliary  neurosis.  The  pain  also  extends 
itself,  like  hemicrania,  over  half  the  head,  and  is  increased  by  any  exercise  of  the 
accommodation.  (Graefe.) 

These  irritating  effects  render  the  use  of  the  calabar  bean  extract  a  very 
grave  matter,  when  there  is  any  irritation  on  or  in  the  eye.  Calabar  bean  extract 
may  also  be  recommended  as  a  myotic,  when  there  are  peripheral  corneal  ulcers, 
which  threaten  to  become  perforating ;  in  -case  of  excentric  opacities  of  the  cornea 
and  of  the  capsule,  as  well  as  when  the  lens  is  luxated,  for  the  purpose  of  improv- 
ing the  vision,  stenopaically ;  in  the  operation  of  iridectomy  for  the  purpose  of 
enlarging  the  surface  of  the  iris,  especially  in  glaucoma,  when  the  iris  is  not  yet 
degenerated  ;  also  to  favor  the  disappearance  of  mydriasis  induced  by  atropine. 

Calabar  bean  has  not  proved  of  use  in  insufficiency  and  paresis  of  the  muscles  of 
accommodation  from  internal  causes,  and  in  similar  conditions  of  the  external 
muscles  it  accomplishes  nothing. 

In  order  to  fulfill  the  above-named  indications,  the  local  application  of  weak  solutions  of  the 
extract  should  be  repeated  daily.  Caution  should  be  observed,  for  the  agent  is  a  powerful 
poison.  Indeed,  when  instillations  have  been  made,  very  frequently  symptoms  of  constitutional 
poisoning  may  occur,  among  which  an  extraordinary  reflex  excitability  and  paralysis  of  motion 
of  the  extremities  are  prominent  (Schelske). 

Large  internal  doses  generally  produce  vomiting,  a  small  weak  pulse,  cool  skin,  cold  perspi- 
ration, extreme  prostration,  and  death  by  paralysis  of  the  expiratory  muscles.  The  proper  anti- 
dote is  the  speedy  employmen  tof  hypodermic  injections  of  a  solution  of  atropine  about  1-40  to 
1-30  of  a  grain. 

10.  Irritants.— These  have  a  very  extended  use  in  the  treatment  of  external  in- 
flammation of  the  eye  and  its  results.  In  order  to  accomplish  their  object,  they  must 
act  directly  upon  the  affected  organ.  The  irritation  which  they  set  up  in  the  sensory, 
nerves  being  carried  over  to  the  vaso-motory  nerves,  may  cause  a  contraction  of  the 
caliber  of  the  vessels  when  they  are  in  a  condition  of  relaxation.  This  is  done  by 
the  excitation  and  invigoration  of  the  atonic  muscular  fiber. 

Thus,  resolution  of  the  inflammation  is  favored  by  the  lessening  cr  removal  of 
the  congestion,  which  is  one  of  the  causes  of  an  unfavorable  course.  Added  to  this 
the  agent  acts  upon  the  proliferating  tissue  itself.  This  effect  may  change  the  char- 
acter and  lessen  the  degree  of  the  inflammation,  when  the  conditions  are  appropriate. 
It  may  serve  also  to  alter  morbid  secretions,  and  to  excite  the  prostrate  curative 
action,  and  to  hasten  the  tardy  reparation  of  losses  of  substance.  Frequently  such 
an  artificial  irritation  becomes  useful  by  bringing  with  it  an  active  flow  of  blood  and 
favoring  assimilation.  It  thus  has  a  favorable  influence  on  the  retrocession  and  ab- 
sorption of  old  inflammatory  products.  The  speedier  change  in  the  epithelial  layers 
which  is  connected  with  the  irritation,  is  not  unimportant.  This  consists  in  the 
more  abundant  throwing  off  of  the  morbid  layers,  and  their  replacement  by  new 
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ones,  which  are  formed  under  more  favorable  conditions,  and  poysibly  iu  a  manner 
more  corresponding  to  the  normal  process.  In  certain  cases  of  exceedingly  luxu- 
riant production  [of  these  layers],  it  is  not  only  an  advantage  to  increase  the  sepa- 
ration of  the  superficial  strata  in  this  way,  but  also  to  act  somewhat  on  them  by  a 
chemical  destruction — that  is  by  the  caustic  effect. 

Finally,  some  of  the  irritants  do  service  by  chemically  acting  on  certain  morbid 
secretions,  and  depriving  them  of  the  harmful  influence  which  they  may  exercise 
upon  the  nutrition  of  the  inflamed  parts  in  contact  with  them.  The  use  of  irrita- 
ting agents,  of  course,  has  no  good  object,  but  is  rather  harmful  and  contra-indicated,* 
when  there  is  an  inflammation  existing,  having  a  sthenic  character.  Such  an  inflam- 
mation is  indicated  by  a  lively  red  injection,  tense  swelling  and  heat  of  the  part,  to- 
gether with  symptoms  of  nervous  irritation.  The  same  is  true  where  there  is  severe 
ciliary  irritation,  the  increase  of  which  causes  us  to  fear  an  affection  of  the  inner 
parts  of  the  eye-ball. 

Inasmuch  as  the  irritative  conditions  in  inflammations  frequently  vary  in  degree, 
and  may  be  temporarily  excited  or  increased,  by  many  fortuitous  internal  and  external 
irritations,  it  is  necessary  to  take  the  precaution  of  testing  exactly  the  condition  of 
the  part  before  each  application  of  an  irritant.  It  should  be  ventured  upon  only 
when  the  condition  shows  that  an  increase  of  irritation  will  be  salutary.  In  prop- 
erly estimating  the  amount  of  irritation,  it  is  necessary  to  exclude  every  thing 
which  may  influence  the  effect  of  the  agent  used.  The  reaction  caused  by  irritants 
applied  to  the  eye  is  apt  to  be  far  greater  after  the  night's  rest,  after  meals,  and 
after  exciting  bodily  and  mental  exertion,  than  at  other  times.  Generally  speaking, 
the  morning,  from  one  to  three  hours  after  rising,  is  tbe  best  time  for  the  applica- 
tion, when  it  is  made  once  a  day.  The  number  of  irritants  which  may  be  used  is 
very  large.  "We  may  divide  them,  according  to  the  method  of  application  and  the 
kind  of  effect  which  they  produce,  into : — 

Irritating  powders, 

Irritating  ointments, 

Astringent  eye-washes,  and 

Astringent  caustics. 
Calomel  stands  first  among  the  powders ;  it  is  a  very  mild  irritant  when  properly 
used.     It  appears  to  act  mechanically  as  well  as  chemically,  when  in  contact  with 
the  chloride  of  sodium  of  the  tears.     It  is  dusted  into  the  conjunctival  sac  by  snap- 
ping it  from  a  camel's-hair  brush. 

In  using  calomel  with  young  children  that  struggle  very  much,  it  is  advisable  to  be  in  a  sitting 
position.  The  head  of  the  child  is  held  between  the  knees  of  the  surgeon,  and  while  the  eye  is  held 
open  with  the  fingers  of  one  hand,  the  calomel  is  dusted  in  with  the  other.  We  should  take 
special  care  that  none  but  the  finest  powder,  and  no  lumps,  enter  the  conjunctival  sac.  The  latter 
act  exactly  as  foreign  bodies,  and  in  case  they  remain,  are  changed  by  the  chloride  of  sodium  of 
the  tears  into  the  corrosive  chloride  of  mercury ;  they  are  then  extremely  irritating,  and  occa- 
sionally actually  cauterize  the  conjunctiva.  As  a  further  precaution,  it  is  well  not  to  evert  the 
lower  lid,  and  thus  expose  the  palpebral  fold  during  the  dusting  in  of  the  calomel.  Quite  a  large 
quantity  may  lie  in  the  palpebral  fold  and  cause  no  unpleasant  sensation  at  first,  but  remain 
unnoticed  until  a  severe  irritation  or  actual  cauterization  has  occurred.  Where  considerable  irri- 
tation is  seen  some  time  after  the  application,  the  conjunctival  sac  should  be  carefully  examined, 
and  be  cleaned  of  any  remains  of  the  powder  by  wiping  it  out.  The  introduction  of  large  quan- 
tities cannot  be  sufficiently  guarded  against;  it  is  sufficient  when  a  frosty-looking  coating  appears 
on  the  conjunctiva  and  cornea.  The  brush  should  therefore  be  freed  from  the  rough  particles 
before  it  is  used.  There  are  some  other  powders  much  less  reliable  but  more  irritating,  which 
have  been  blown  into  the  conjunctival  sac  through  a  quill.     Their  use  has  been  given  up  to  some 
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extent,  and  is  not  advisable.  They  are,  dehydrated  clay,  silicious  earth,  besides  sugar,  alum, 
borax,  common  salt,  flowers  of  zinc,  cream  of  tartar,  crab's  eye,  cuttlefish  bone,  glass,  pumice 
stone,  tin-filings,  aloes,  etc.  These  were  used  in  the  finest  powder,  either  pure  or  in  mixtures  of 
various  kinds. 

Irritating  ointments  also  act  very  powerfully  and  are  very  useful ;  they  are  in- 
troduced into  the  lower  palpebral  fuld  with  a  camel's-hair  brush,  and  then,  the  lid* 
being  closed,  the  ointment  is  distributed  over  the  conjunctiva,  by  gently  rubbing  them 
with  the  finger.  A  great  variety  of  agents  are  used  as  the  efficacious  part  of  these 
ointments.  The  amorphous  yellow  oxide  of  mercury  stands  high  in  respect  to  the 
certainty  and  regularity  of  its  effect.  One  to  three  grains  are  mixed  with  a  drachm 
of  lard,  simple  cerate,  fresh  butter  or  cocoa  butter.  The  commercial  hydrarg. 
pracipitatus  ruber,  one  to  two  grains,  hydrarg.  prcecipitatus  alius,  one  to  four 
grains,  oxide  of  zinc,  three  grains,  iodide  of  potassium,  two  to  four  grains,  and  pure 
iodine,  one  eighth  of  a  grain  to  the  drachm  of  the  vehicle,  respectively,  are  also  used, 
but  do  not  answer  as  well. 

The  amorphous  yellow  oxide  of  mercury,  called  lioxyde  de  mercur  hydrate,  by  the  French,  is  ob- 
tained by  precipitation  from  a  solution  of  the  bichloride  made  by  means  of  caustic  potash.  It  is 
essentially  nothing  more  than  the  officinal  red  precipitate,  but  it  has  the  advantage  over  this,  that 
it  is  much  more  finely  divided,  it  mixes  more  intimately,  thoroughly  and  evenly  with  the  vehicle, 
and  thus  allows  a  more  exact  measurement  of  its  effect.  If  the  ordinary  red  precipitate  be  carefully 
triturated  as  the  pharmocopoeia  directs,  it  is  not  inferior  to  the  amorphous  yellow  oxide,  and  does 
not  have  a  red  color,  but  is  a  bright  orange-yellow.  The  extremely  irregular  effects  which  the 
formerly  so  much  esteemed  red  precipitate  produced  in  ophthalmic  practice,  are  to  be  entirely 
ascribed  to  the  careless  preparation  of  the  agent. 

Ointments  of  one  part  of  the  yellow  amorphous  oxide  of  mercury  to  eight  parts  of  fat,  as  they 
have  recently  been  recommended  {Pagenstecher),  act  too  severely,  and  require  subsequent  cleansing 
of  the  conjunctival  sac.  The  amorphous  yellow  oxide  has  one  unpleasant  property,  and  that  is, 
it  readily  decomposes  when  exposed  to  the  light ;  therefore  it  should  be  carefully  protected  and 
frequently  renewed.  The  ointment  should  be  thoroughly  rubbed  up,  so  that  oue  part  does  not 
act  more  powerfully  than  the  other.  Kecently,  instead  of  the  fat,  a  mixture  of  one  part  of  starch 
with  five  parts  of  glycerine  has  been  used.  By  soaking  the  former  in  glycerine  heated  up  to 
70°  E.  [about  190°  P.],  the  mixture  attains  the  consistency  of  fat.  It  does  not  become  rancid  like 
fat,  however,  which  then  does  harm  and  decomposes  the  preparation.  Most  of  the  agents  used  in 
eye-salves  are  readily  soluble  in  glycerine.  Besides,  the  glycerine  itself  deliquesces  in  the  tears, 
and  the  medicaments  enveloped  in  it  are  more  easily  distributed  throughout  the  whole  conjunc- 
tival sac,  and  thus  are  more  certainly  taken  up,  than  when  applied  in  the  ointments  made  with 
fat,  which  the  moist  conjunctiva,  as  it  were,  throws  off.  Therefore,  glycerine  ointments  containing 
the  same  amount  of  the  active  substance,  have  almost  double  the  effect  of  the  others.  The  gly- 
cerine used  should  be  chemically  pure,  perfectly  colorless,  and  as  clear  as  water.     (Graefe.) 

Closely  allied  to  the  ointments  are  the  fats,  popularly  known  as  eye-salves — eel's  oil,  serpent's 
fat,  bear's  fat,  etc.  These  cannot  be  had  fresh  every  day,  are  therefore  generally  rancid,  and  act 
as  irritants  through  the  free  fat  acids. 

A  great  number  of  substances  are  used  as  astringent  eye-lotions.  The  most  use- 
ful are  :  sulphate  of  zinc,  sulphate  of  copper,  sulphate  of  cadmium,  alum,  nitrate  of 
silver,  corrosive  chloride  of  mercury,  acetate  of  lead,  tincture  of  opium,  and  tannin. 
To  this  list  may  be  added  the  lapis  divinus,  which,  as  is  well  known,  consists  of 
sulph.  cup.,  nitri  puri,  alum  crud.,  ää  §  j.,  camphorce  3  ss.  Besides,  common  salt 
(Bau),  and  sesquichloride  of  iron  (Folliri),  are  used.  It  is  usual  to  write  for  a 
grain  of  sulphate  of  zinc,  sulphate  of  copper,  sulphate  of  cadmium,  crude  alum,  lap. 
divin.,  to  the  ounce  of  water,  and  half  a  grain  of  nitrate  of  silver,  a  quarter  of  a 
grain  of  the  corrosive  chloride  of  mercury,  four  grains  of  acetate  of  lead,  two  to 


four  grains  of  salt,  or  the  sesquichloride  of  iron,  ten  grains  of  tannin  to  the  same 
quantity,  and  of  tincture  opium,  half  a  drachm  to  the  ounce. 

The  solutions  in  this  list  are  equally  efficacious,  and  it  is  all  the  same,  in  this  respect,  whether 
we  use  one  or  the  other.  Recent  experiments  on  rabbits  (Prosoroff),  confirm  this  opinion. 
These  show  that  the  agents  vised  in  the  form  of  collyria,  all  act  irritatingly  on  the  conjunctiva, 
and  cause,  according  to  the  strength  of  the  solution  either  a  hyperaemia,  or  an  abundant  nuclear 
formation,  or,  finally,  the  development  of  pus  corpuscles ;  furthermore,  that  the  time  during 
which  the  formation  of  pus  lasts  before  giving  place  to  the  nuclear  formation,  and  passing  over 
through  a  simple  hyperemia  to  a  normal  condition,  also  depends  on  the  strength  of  the  solution  ; 
and  that,  when  the  most  different  of  these  agents  are  used,  in  the  same  strength,  the  same  effect 
is  produced. 

The  acetate  of  lead  and  corrosive  chloride  of  mercury  are  least  to  be  recommended,  on  account 
of  their  great  liability  to  decomposition.  Sugar  of  lead  is,  besides,  dangerous,  when  there  are 
ulcers  on  the  cornea  or  conjunctiva,  since  it  readily  forms  a  deposit  on  their  floor.  This  be- 
comes encapsulated,  and  causes  various  evil  results.  Nitrate  of  silver  and  sesquichloride  of 
iron  cause  stains  in  clothing  which  are  not  easily  removed  Tincture  of  opium  readily  forms  a 
sediment,  and,  therefore,  acts  unequally.  The  sulphates,  especially  the  sulphate  of  zinc,  should, 
therefore,  have  the  preference  in  catarrhal  inflammation,  especially  if  the  results  of  some  recent 
experiments  should  be  confirmed,  according  to  which,  sulphate  of  zinc  contracts  the  vessels  more 
powerfully  than  any  other  agent  except  cold. 

Pure  distilled  water  is  generally  used  as  a  menstruum.  We  may  also  use  slightly  aromatic 
vehicles,  such  as  Aq.  Bosarum,  Til-ice,  Samluci,  Evphrasice,  &c.  Very  odorous,  etherial  fluids 
should  always  be  avoided,  since  their  irritative  effect  is  too  prominent.  They  will  not  be  gen- 
erallv  borne.  If  we  wish  to  give  a  strong  odor  to  our  eye  wash,  a  mixture  of  aqua  laurocerasi 
(cherry-laurel  water),  f  3  ss  to  f.  3  ij.  of  the  collyrium  is  most  to  be  recommended.  We  should 
never  prescribe  more  than  two  ounces  of  a  collyrium,  and  with  proper  use,  one  ounce  is  generally 
enough. 

Chlorine  water,  Aq.  chlori,  which  is  produced  by  the  conduction  of  chlorine  gas  through  dis- 
tilled water  to  saturation,  is  used.  It  is  said  of  it,  though  having  an  equally  powerful  effect  as  an 
alterative  and  astringent,  that  it  is  far  behind  the  metallic  astringents  in  its  irritative  power,  and 
is,  therefore,  a  substitute  for  the  others,  to  be  recommended  in  very  irritable  eyes.  Besides,  it 
may  be  used  with  good  effect  as  a  disinfectant  against  the  harmful  influence  of  certain  secretions 
upon  the  conjunctiva  and  cornea.  (Graefe.)  Its  results  in  these  cases,  however,  hardly  answer 
the  expectations  excited. 

If  a  powerful  effect  of  the  collyria  is  wished  for,  they  should  act  upon  the  affected 
part  for  a  quarter  or  half  a  minute. 

It  is,  also,  not  sufficient  that  the  agent  come  in  contact  with  one  half  of  the  conjunctival  sac, 
or  with  the  portion  about  the  palpebral  fissure ;  therefore  the  patient,  for  the  purpose  of  allowing 
the  instillation,  should  lie  down  and  turn  the  face  a  little  toward  the  opposite  side  from  the  one 
in  which  the  eye-wash  is  to  be  dropped.  In  this  position  a  sufficient  quantity  of  the  eye-wash  can 
lie  in  the  fossa  angularis  without  running  off.  If  the  lids  are  then  drawn  a  little  away  from  the 
globe,  while  the  patient  looks  up  and  then  down,  the  collyrium  enters  not  only  the  upper,  but  also 
in  the  lower  palpebral  fold,  and  the  complete  effect  is  secured.  At  the  same  time,  it  depends  upon 
the  inclination  of  the  surgeon  whether  the  coliyrium  act  for  a  longer  or  shorter  time,  and  thus  he 
may  regulate  the  effect  according  to  the  requirements.  Applications  of  little  pledgets  of  linen, 
which  have  been  dipped  in  the  eye-lotion,  are  very  unreliable  in  their  effects,  and  are  only  prac- 
ticable in  insignificant  affections,  and  in  children,  who  react  excessively  to  the  instillations,  which 
are  always  painful,  and  thus  completely  neutralize  any  benefit  there  may  be  in  their  use. 

Still,  under  some  circumst-mces,  a  method  of  application  formerly  much  esteemed, 
hut  again  abandoned,  has  proved  itself  useful  in  the  case  of  small  children.  In  this 
method,  a  bunch  of  charpie  saturated  with  an  astringent  solution  is  placed  immedi- 
ately upon  the  closed  lids;  this  is  covered  by  a  little  cushion  of  fine  cotton,  and  the 
whole  fastened  by  an  elastic  bandage  of  the  finest  flannel. 

Covering  the  saturated  bunch  of  charpie  with  a  small  cushion  of  cotton  has  the  effect  of 
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giving  more  elasticity  to  the  bandage,  and  of  making  a  more  even  pressure  upon  the  part  be- 
neath.    For  the  same  reason,  the  bandage  should  be  made  of  a  very  elastic  material. 

If  we  wish  the  bandage  to  accomplish  its  purpose,  it  should  adhere  firmly  and  immovably, 
without  causing  annoyance. 

This  requires  great  care  in  the  application,  and  frequent  examination,  in  order,  if  it  has  moved 
at  all,  to  make  the  necessary  change.  Besides,  the  bandage  should  be  changed  often,  in  order  to 
remove  the  pus  collected  under  it,  and  to  clean  the  eye,  otherwise  the  secretion  may  become 
partially  dry  and  ohange  the  bunch  of  charpie  to  a  hard  lump  with  an  irregular  surface,  and 
thus  cause  an  uneven  pressure.  The  secretion  may  also  become  decomposed,  and  affect  the 
lids  and  neighboring  parts  chemically,  increasing  the  inflammation.  In  abundant  secretion,  the 
renewal  of  the  charpie  four  to  five  times  a  day  will  be  sufficient;  with  less  secretion  a  change  -of 
the  bandage  two  or  three  times  a  day  is  quite  enough.  If,  on  taking  off  the  bandage,  the  bunch 
of  charpie  is  found  dry,  it  should  be  softened  by  dropping  on  warm  water.  In  order  to  delay  the 
drying  as  much  as  possible,  the  charpie  should  be  applied  wringing  wet ;  we  should  see  to  it,  that 
none  of  the  medicament  runs  in  the  mouth,  which  may  readily  occur  during  the  application  of 
the  bandage.  For  if  poisoning  is  not  to  be  feared  as  the  result  of  this,  it  is  still  to  be  remembered 
that  nitrate  of  silver  has  a  very  disagreeable  taste,  which  is  exceedingly  hard  to  remove  and 
readily  causes  children  to  cry  for  a  long  time.  We  may  most  easily  avoid  this  unpleasant  acci- 
dent by  applying  the  bandage  when  the  patient  is  in  a  recumbent  position.  With  children,  to  this 
end,  it  is  earnestly  to  be  recommended  that  the  surgeon  manipulate  in  a  sitting  position,  holding 
the  head  and  back  of  the  child  between  his  knees. 

Astringent  Caustics. — Nitrate  of  silver  and  the  sulphate  of  copper  are  almost 
exclusively  used  for  this  purpose.  The  lapis  infernalis  is  sometimes  employed  in 
solutions  of  five  to  thirty  grains  to  the  ounce  of  "water,  sometimes  in  substance 
melted  with  nitrate  of  potash,  as  nitras  argenti  mitigatus.  The  hlue  vitriol  is  used  in 
the  form  of  crystals  as  large  as  possible,  and  with  broad  surfaces,  "which  are 
smoothed  off  with  a  knife  and  file,  and  then  rubbed  with  a  damp  cloth.  Solutions 
of  these  agents  in  water  and  glycerine  are  less  useful;  one  part  of  the  agent  to  six 
to  eight  parts  of  the  vehicle,  as  well  as  ointments  of  one  scruple  of  the  vitriol  to 
an  ounce  of  fat,  are  used.     (Boser,  Warlomont.) 

The  lapis  infernalis  mitigatus  is  prepared  by  melting  together  crystallized  nitrate  of  silver  and 
nitrate  of  potash,  in  equal  quantities  by  weight,  or  in  the  proportion  of  one  to  two,  and  running 
it  into  sticks.  Some  oculists  use  mixtures  of  equal  parts  of  nitrate  of  silver  and  gum  arabic,  as 
the  mitigated  lapis.  In  order  to  prevent  deliquescence  by  the  light,  and  the  decomposition  of  the 
mixture,  as  well  as  to  give  more  firmness  to  the  sticks,  it  is  well  to  give  them  a  thin  coating  of  some 
substance,  for  example  of  flour,  and  then  to  cover  this  with  collodion. 

"Where  the  chief  requirement  is  to  cause  an  astringent  effect,  and  to  chemically 
act  upon  any  existing  morbid  conjunctival  secretion,  but  a  severe  cauterant  effect  is 
not  desired,  or  a  great  increase  in  irritation  appears  to  be  a  serious  matter,  solutions 
of  nitrate  of  silver,  five  grains  to  an  ounce  of  water,  are  indicated.  The  sulphate  of 
copper  has  also  slight  caustic  power,  but  it  is  a  powerful  astringent  and  irritant.  It 
is  therefore  especially  appropriate  in  a  torpid  character  of  the  affection,  unaccom- 
panied by  irritation,  with  great  relaxation  of  the  parts.  Where,  however,  there  is  a 
prominent  indication  for  the  destruction  of  superficial  exuberant  proliferating  layers, 
solutions  of  nitrate  of  silver,  from  ten  to  thirty  grains  to  the  ounce  of  water,  accord- 
ing to  the  effect  desired,  are  to  be  advised,  or  the  mitigated  nitrate  of  silver,  which 
far  exceeds  the  former  as  a  caustic.  Where,  however,  the  regular  application  of  the 
nitrate  of  silver  by  the  surgeon  is  impossible,  from  some  reason  or  other,  and 
it  must  be  left  to  the  patient  or  the  nurse,  the  ointment  of  the  sulphate  of 
copper,  or  the  glycerine  solution  is  a  convenient  substitute.  Pure  nitrate  of  silver 
can  only  be  used  without  danger  in  certain  diseases  of  the  integument  of  the  lids, 
and  of  the  lachrymal  passages.    In  conjunctival  affections  and  those  of  the  globe,  its 
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use  is  to  be  strictly  avoided  under  all  circumstances.  It  dissolves  too  readily  in  the 
tears  and  is  thus  easily  diffused.  It  is  difficult,  therefore,  to  estimate  the  depth  and 
extent  of  its  effect.  Very  bad  cicatrices  may  occur  from  its  use,  even  when  no  great 
amount  of  carelessness  attended  it.    • 

Besides  this,  the  mitigated  nitrate  of  silver  renders  the  pure  unnecessary.  It  is  equally  as 
powerful  a  caustic,  and  as  great  an  effect  as  is  desired  may  be  attained.  It  has  still  an  advantage, 
that  its  effect  may  be  very  accurately  estimated,  it  being  less  soluble  in  the  lachrymal  solution. 
It  is  somewhat  similar  with  crystallized  sulphate  of  copper.  It  is  its  slighter  solubility  which 
gives  it  the  preference  over  the  crystalline  masses  or  uncrystallized  powder.  If  these  latter 
preparations  of  sulphate  of  copper  come  in  contact  with  the  conjunctiva,  they  dissolve  almost 
immediately  in  the  tears,  and  the  concentrated  solution  thus  made  is  distributed  everywhere. 
The  result  is  generally  a  severe  irritation  over  a  large  space,"  with  all  its  consequences.  Crystal- 
line masses  also  become  rough,  even  during  the  cauterization,  on  account  of  their  great  solu- 
bility, and  thus  cause  parenchymatous  hemorrhage.  Therefore,  crystals  of  sulphate  of  copper 
in  which  crumbling  spots  are  to  be  found  should  not  be  used. 

The  very  powerful  action  of  the  means  in  question  renders  the  greatest  care 
necessary  in  their  employment,  in  order  that  the  effect  be  not  too  severe,  and  es- 
pecially that  the  caustic  be  not  applied  to  parts  which  do  not  need  cauterization. 
Especially  in  affections  of  the  conjunctiva,  we  frequently  wish  to  preserve  the  cor- 
neal and  scleral  portion  of  the  conjunctiva  from  contact.  For  this  purpose,  the  pal- 
pebral conjunctiva  and  the  palpebral  fold  should  be  exposed  by  an  eversion  of  both 
lids.  It  is  then  to  be  painted  either  with  a  camel's-hair  brush  dipped  in  the  solution, 
or  touched  with  the  caustic  in  substance,  more  or  less,  according  to  the  indications. 

There  is  no  difficulty  in  everting  the  lower  lid.  When  this  has  been  done,  the  lower  palpebral 
fold  may  be  easily  brought  into  view  by  causing  the  patient  to  look  upward.  In  order  to  be  able 
to  easily  evert  the  upper  lid,  we  tell  the  patient  to  open  his  eyes,  and  we  seize  the  lashes,  draw 
down  the  lid  in  an  oblique  direction  away  from  the  globe,  and  then  we  press  down  "the  convex 
tarsal  border,  which  lies  4'"  over  the  edge  of  the  lid,  with  a  thin  stick,  a  delicate  key,  or  the 
little  finger,  while  at  the  same  time  the  edge  of  the  lid  is  lifted  up.  One  who  is  practiced  in  this 
will  readily  hold  both  lids  everted,  when  the  patient  is  told  to  press  them  together  by  contraction 
of  the  orbicularis  muscle.  The  palpebral  fissure  is  closed  by  pressing  forward  the  two  puffed- 
out  folds,  so  that  the  anterior  half  of  the  conjunctival  sac  is,  as  it  were,  cut  off  from  the  latter. 

Fig.  1. 


Those  less  practiced  in  this  manipulation  must  be  satisfied  with  everting  one  lid  after  the  other, 
causing  the  patient  to  look  in  the  opposite  direction,  and  to  close  the  eye. 
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In  order,  after  replacement  of  the  lids,  to  prevent  undissolved  portions  from 
touching  and  cauterizing  the  scleral  conjunctiva  and  the  cornea,  it  is  necessary  to 
first  wash  away  the  excess  of  it  with  a  camel's-hair  brush  dipped  in  water.  This  is 
especially  necessary  when  stronger  solutions  of  argent,  nit.,  or  the  mitigated  stick, 
are  used;  still,  even  in  weaker  solutions  the  neglect  of  this  precaution  is  not  entirely 
without  danger. 

A  neutralization  of  the  excess  by  pencilling  the  cauterized  portion  with  a  solution  of  common 
salt  is  superfluous,  but  .was  formerly  generally  recommended.  Cauterizations  with  crystal  of 
sulphate  of  copper  only  require  a  wiping  off  of  the  excess,  when  there  is  some  disposition  to  severe 
irritation.  The  fluid  running  off  in  making  an  application  to  the  eyes  injures  the  clothing  and 
furniture  very  much.  In  order  to  prevent  this,  a  piece  of  oiled  muslin  bound  about  the  neck 
of  the  patient,  and  reaching  to  the  knees,  becomes  very  useful.  The  surgeon  protects  himself 
best  by  an  apron. 

Dusting  irritating  powders  in  the  eye  should  only  he  done  once  or  twice  during 
the  day :  the  irritative  ointments  should  never  be  used  but  once  a  day.  On  the 
contrary,  the  weak  astringent  collyria  may  be  used  twice  or  three  times  a  day,  and 
even  oftener,  according  to  the  desired  effect,  and  the  sensitiveness  of  the  part.  The 
astringent  caustics  are  never  to  be  applied  but  once  a  day,  and  even  in  those  cases 
where  a  very  powerful  cauterization  is  not  desired,  or  when  the  reaction-  following  is 
very  considerable,  they  should  only  be  repeated  after  the  lapse  of  two  or  more  days. 
A  slight  irritation  always  follows  the  use,  even  of  the  weaker  of  these  agents.  This  is 
even  necessary  in  order  that  their  effects  may  be  developed.  If  it  remains  within 
the  bounds  of  moderation,  and  if  it  passes  rapidly  over,  it  is  not  to  be  resisted.  If, 
on  the  contrary,  it  becomes  annoying  by  severe  nervous  symptoms,  or  the  reaction 
is  serious  from  the  degree  and  duration  of  the  vascular  symptoms,  the  use  of  cold 
applications  until  they  are  overcome  is  indicated. 

After  cauterization,  it  is,  under  all  circumstances,  advisable  to  use  cold  applica- 
tions, since  we  then  wish  to  favor  the  throwing  off  of  the  slough.  If  the  part  has 
been  severely  cauterized,  or  if  the  patient  is  very  sensitive  and  subject- to  inflamma- 
tions, the  throwing  off  of  the  slough,  which  generally  follows  within  one  to  two 
hours,  should  be  carefully  observed.  It  not  unfrequently  occurs  that  portions  of  the 
slough  only  partly  detach  themselves,  roll  up  in  the  act  of  winking,  and  then,  as 
foreign  bodies,  irritate  excessively.  We  may  readily  guard  against  this,  by  separating 
the  loosely  hanging  eschar  by  a  camel's-hair  brush,  or  a  piece  of  fine  linen. 

Special  attention  should  also  be  paid,  after  a  cauterization,  to  the  adhesion  of  some 
parts  of  the  palpebral  fold,  which  not  unfrequently  occurs.  If  the  parts  be  severely 
cauterized,  excoriated  surfaces  come  in  contact  after  the  throwing  off  of  the  slough, 
and  finally  completely  adhere,  so  that  the  conjunctiva  is  considerably  shortened.  If 
such  an  adhesion  is  discovered,  it  should  be  immediately  separated  by  the  finger- 
nail, or  by  something  similar.  We  should  afterwards  frequently  examine  it,  to  see 
that  the  adhesion  has  not  again  occurred.  In  this  way  it  is  easy  to  prevent  the  ad- 
hesion. If  the  reaction  after  appropriate  and  careful  use  of  the  irritant  be  excessive, 
and  if,  in  the  course  of  some  hours  after  the  use  of  antiphlogistic  means,  it  does  not 
yield,  the  agent  is  too  severe.  We  should  then  not  repeat  the  application,  but  after 
the  reaction  has  been  subdued,  we  should  begin  with  a  weaker  preparation,  and  in 
case  of  necessity,  nass  on  gradually  to' the  stronger. 
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KERATIS. 


FIEST  SECTION. 


INFLAMMATION"  OF  THE  CORNEA,  KERATITIS. 

Anatomy, — The  cornea  (Fig.  2,  a)  is  covered  by  a  very  delicate,  perfectly  trans- 
parent pavement  epithelium  5,  which  increases  in  thickness  toward  the  margin,  and 
continues  over  the  surface  of  the  limbus  conjunctivalis,  d. 

Kg-  2. 
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The  epithelium  usually  lies  on  a  structureless,  very  transparent,  hyaloid  layer  c, 
which  is  called  Bowman's  layer,  anterior  limiting,  sub-epithelial,  or  external  base- 
ment membrane. 

This  layer  is  often  absent,  and  then  the  epithelium  lies  immediately  upon  the  proper  corneal 
tissue  ;  in  other  cases,  like  Descemet's  membrane,  it  is  separated  from  the  cornea  proper  by  a 
sharp  line ;  usually,  however,  it  is  very  indistinctly  separated,  and  is  so  closely  united  to  it  as  to  be 
only  detached  by  chemical  means.  On  a  perpendicular  section  it  often  shows,  especially  near  the 
border,  a  delicate  striation  ;  which  is  considered  by  many  as  the  entrance  of  the  so-called  support- 
ing filaments  into  its  substance.  Some  consider  the  external  basement  membrane  as  an  indepen- 
dent hyaloid  membrane,  similar  to  Descemet's,  which,  gradually  thiuning  down,  ends  before 
reaching  the  border  of  the  cornea.  (Henle.)  Others  consider  it  the  same  as  the  intercellular  sub- 
stance of  the  cornea  proper,  and  that  it  is  only  modified  by  the  absence  of  anastomosing  nutrient 
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vessels  between  the  different  layers  (Elebs) ;  while  others,  again,  think  it  passes  into  ocular  con- 
junctiva, and  see  in  it  the  remains  of  what  was  in  early  foetal  life  a  vascular  conjunctival  covering 
to  the  cornea,  and  hence  describe  it  as  the  connective  tissue  layer  or  corneal  conjunctiva.  (J. 
Arnold,  Kblliker.) 

The  proper  corneal  substance  is  really  only  modified  connective  tissue,  which, 
however,  on  boiling  gives  chondrin  instead  of  gelatin.  It  consists  mostly  of  very 
transparent,  broad  and  smooth  band-like  filaments,  which  when  prepared  in  a 
certain  way  resemble  bundles  of  delicate  fibrillse.  By  juxtaposition  these  bundles 
unite  to  more  or  less  extensive  folds  or  layers,  which  lie  over  each  other,  but  whose 
fibers  are  differently  directed. 

The  union  of  the  very  delicate  fibrillae  into  layers  is  accomplished  by  a  cement  possessing  the 
same  refracting  power  as  the  fibrillse,  and  which  resists  the  solvents  of  albuminous  and  gelatinous 
substances.  The  same  glutinous  substance  unites  the  primary  layers  mentioned,  to  coarse 
lamellae  or  secondary  layers,  which  may  be  traced  over  large  portions  of  the  cornea,  and  only  here 
and  there  meet  each  other  at  acute  angles.  There  are  about  fifty  to  sixty  of  these  secondary 
layers  to  the  thickness  of  the  cornea,  and  they  give  it  the  lamellar  appearance  it  has  when 
slightly  magnified. 

At  regular  intervals,  between  the  bundles  and  layers,  are  countless  fissures, 
which  during  life  are  probably  filled  with  nutrient  fluid,  and  as  a  rule,  but  hot 
always,  have  a  flattened,  elongated  nucleus.  In  a  transverse  diameter  these  inter- 
lamellar  spaces  (LTenle)  appear  sometimes  as  fissures  running  to  a  point,  at  others 
disc-shaped,  sometimes  they  are  nearly  circular.  In  the  long  diameter  they  appear 
as  finely  granular  branched  fissures,  which  stand  in  the  relation  of  cells  to  the  above- 
mentioned  nuclei.  Most  observers  testify  that  from  the  ends  and  sides  of  these 
cavities  proceed  fine  branched  hollow  offshoots,  which  anastomose  with  those  from 
neighboring  cavities,  and  thus  present  a  sort  of  network  that  passes  through  the 
filamentary  layers  of  the  cornea  in  all  directions.  It  is  customary  to  describe  these 
interlamellar  spaces  with  their  nuclei  as  corneal  corpuscles,  and  to  regard  them  as 
nucleated  cells,  analogous  to  connective  tissue  corpuscles,  which  they  very  closely 

resemble. 
» 

Hitherto  it  has  been  impossible  to  make  out  cell  walls  peculiar  to  them.  Neither  on  tne  cavities 
nor  the  offshoots  has  a  cell  membrane  been  isolated ;  hence  some  still  doubt  the  cellular  nature  of 
the  corneal  corpuscles.  It  is  very  probable  that  these  little  bodies,  with  their  offshoots,  are  inti- 
mately connected  with  the  nutrition  of  the  cornea,  and  may  even  serve  as  substitutes  for  vessels, 
as  they  present  a  kind  of  canal  system  for  the  conduction  of  nutritive  matter  to  all  parts  of  the 
cornea.  The  serous  vessels,  for  which  the  property  of  conveyance  and  distribution  of  nutrient 
fluids  to  the  corneal  substance  has  been  claimed,  have  not  up  to  the  present  time  been  certainly 
demonstrated,  and  their  existence  is  much  doubted  by  great  authorities.  Quite  recently,  it  has 
been  asserted  that  there  is  a  connection  between  this  canal  system  and  the  lymphatics  of  the 
connective  tissue.  (Becklingshausen,  Leber.) 

The  offshoots  from  the  corneal  corpuscles  are  to  be  distinguished  from  the  straight  fissures 
which  appear  by  certain  methods  of  preparation ;  as  these  also  have  the  appearance  of  filamentary 
cellular  processes,  but  usually  cross  at  right  angles,  and  thus  present  a  peculiar  network,  with 
quadrangular  meshes.     These  artificial  appearances  result  from  splitting  of  the  lamellse. 

The  corneal  corpuscles  are  particularly  numerous  in  the  vicinity  of  Bowman's 
layer,  the  lamellse  are  less  extensive,  and  interlace  more  ;  hence  the  strise  that  they 
cause  in  the  corneal  substance  are  more  inclined  to  the  surface.  Here  also  occur 
the  so-called  supporting  filaments  of  the  cornea  which,  by  some,  are  'considered  as 
hollow  processes  from  the  corneal  corpuscles,  but  by  others  as  bundles  of  filaments 
more  resembling  connective  tissue  fibrillse  than  elastic  fibers. 
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They  ascend  obliquely  toward  the  external  basement  membrane,  under  which  they  divide 
up  and  cross  each  other,  interlacing  and  appearing  to  enter  the  substance  of  Bowman's  mem- 
brane or  to  curve  into  loops  close  under  it.  At  a  distance  from  the  margin  of  the  cornea  they 
appear  to  spring  immediately  from  the  corneal  substance.  Nearer  the  margin  they  proceed  from 
the  fibrous  bundles  of  the  sclera.     They  have  nuclei. 

The  proper  corneal  substance  is  organically  most  intimately  united  with  the 
sclera  and  limbus  conjunctivalis,  for  the  elements  of  the  latter  pass  directly  into 
those  of  the  cornea ;  they  are  transformed,  as  it  were,  into  corneal  elements. 

This  transformation  can  be  easily  traced.  Toward  the  margin  of  the  cornea  the  fibrous  struc- 
ture of  the  lamella?  becomes  more  and  more  distinct,  the  fibrillse  darker  and  curved  in  steeper 
waves  and  arrayed  in  more  roundish  bundles,  to  which  elastic  filaments  are  soon  added. 

The  posterior  surface  of  the  cornea  is  covered  by  e,  the  membrane  of  Descemet 
or  Desmours,  which  is  also  called  the  internal  basement  membrane  or  capsule  of  the 
aqueous  humor,  and  which  has  on  its  posterior  surface  a  layer  of  beautiful,  polygonal, 
epithelial  cells.  It  is  a  hyaloid  membrane,  perfectly  structureless,  transparent,  quite 
firm,  and  so  elastic  that  when  partly  detached  from  the  cornea  it  immediately  rolls 
up  anteriorly.  On  transverse  section  it  often  shows  striae,  which  indicate  a  lamellar 
formation.  The  marginal  portion/ is  transformed  into  a  large-looped,  rather  coarse 
network  of  very  fine  fibrillaa.  The  anterior  layers  of  this  network  unite  with  the 
elements  of  the  inner  wall  of  Schlemm's  canal,  h.  The  middle  strata  join  the  ante- 
rior end  of  the  ciliary  muscle,  g.  The  posterior  layers  pass  in  the  form  of  bundles 
to  the  anterior  surface  of  the  iris,  to  unite  with  its  elements.  The  individual  bundles 
of  elements  project  somewhat  into  the  periphery  of  the  anterior  chamber,  and  form 
the  ligamentum  pectinatum  iridis,  the  suspeusory  ligament  of  the  iris. 

The  anterior  and  middle  fine-meshed  stratum  of  this  network  has  more  the  character  of 
elastic  filaments ;  but  the  ligamentum  pectinatum  iridis  is  a  coarse-meshed  connective  tissue, 
whose  nucleated  bundles  are  mingled  with  fine  elastic  filaments.  It  fills  up  the  angle  between 
cornea  and  iris,  and  when  extensive,  gives  the  cornea  the  appearance  of  being  framed  in 
a  fold  of  the  sclera.  In  the  spaces  of  the  fibrous  network,  at  the  margin  of  Descemet's  mem- 
brane, we  find  (except,  during  infancy,  but  increasing  in  size  and  number  with  .age),  hyaline 
masses,  similar  to  segments  of  spheres,  either  placed  flatly  or  pedunculated,  stalactite  shaped; 
which  frequently  contain  molecular  granules  and  chalky  masses,  occasionally,  also,  pigmeut,  and 
which  from  their  physical  peculiarities,  especially  from  their  insensitiveness  to  re-agents,  very 
much  resemble  hyaloid  membrane,  and  are  analagous  to  the  senile  changes  of  the  lining  of  the 
blood-vessels. 

Blood-vessels,  in  great  numbers,  are  only  found  in  the  foetal  cornea.  Then  in 
Bowman's  membrane,  they  form  quite  a  thick  network,  which,  however,  does  not 
seem  to  extend  to  the  center  of  the  cornea ;  toward  the  end  of  foetal  life  and  after 
birth  these  vessels  contract  and  disappear.  Only  on  the  margin  some  remain,  which 
lie  under  Bowman's  membrane,  and  form  one  or  more  arches ;  beside  these  there  are 
some  capillaries  from  the  sclera ;  they  usually  accompany  nerves  and  form  loops, 
but  they  are  not  constant.  Lymphatics  (Teichman)  are  only  found  at  the  margin 
of  the  outer  surface  of  the  cornea,  and  probably  belong  to  the  conjunctiva,  (ffenle.) 
The  nerves  of  the  cornea  are  terminal  branches  of  the  ciliary  trunks,  which  enter 
the  cornea  from  the  anterior  border  of  the  sclera,  immediately  lose  their  medullary 
substance,  becoming  clear  and  transparent,  and  spread  out  after  much  division  and 
anastomosis,  especially  in  the  anterior  layers;  and  under  Bowman's  membrane  form 
a  close  trellis- work  {Kolliher,  His),  in  whose  cross-bars  nuclei  have  been  seen. 
(Sämish.) 
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Senile  changes. — As  one  of  the  symptoms  of  old  age,  analagous  to  the  whitening 
of  the  hair,  falling  of  the  teeth,  &c.,  may  be  noticed  the  arcus  senilis,  or  gerontox- 
on  of  the  cornea;  which  usually  accompanies  fatty  degeneration  of  the  muscles  and 
blood-vessels  of  the  eye,  far-sightedness  and  other  signs  of  change  in  people  over 
fifty  years  old,  but  does  occur  even  sooner  in  persons  who  have  suffered  from 
diseases  deeply  affecting  the  nutrition.  In  low  grades  it  presents  a  superficial 
grayish  or  even  tendinous  opacity,  which  borders  the  upper  and  lower  edges  of  the 
cornea,  like  two  crescents.  The  process  continuing,  this  opacity  increases  in 
density,  extends  deeper,  even  to  Descemet's  membrane;  the  crescents  become 
broader  and  the  horns  extend  till  they  meet.  The  senile  arch  forms  a  cloudy  ring 
more  distinct  above  and  below ;  and  the  transparent  part  of  the  cornea  is  trans- 
versely oval.  The  inner  border  of  the  arcus  senilis  is  always  indistinct,  but  the 
peripheral  is  usually  opaque  and  sharply  defined.  It  does  not  touch  the  conjunctiva 
at  its  outer  margin,  but  leaves  outside  of  it  a  ring  of  clear  cornea  about  half  a  line 
broad.  The  limbus  conjunctival  is  also  appears  cloudy,  and  as  it  is  broader  above 
and  below  than  laterally,  increases  the  impression  that  the  cornea  has  a  transversely 
elliptical  form.  The  opacity  is  the  outward  expression  of  a  previous  fatty  degenera- 
tion of  the  corneal  vessels,  and  of  a  marked  breaking  up  of  the  filamentary  inter- 
cellular substance  dependent  on  it. 

In  low  degrees  of  development,*,  e.,  at  the  commencement,  the  corneal  corpuscles  particularly 
suffer.  Subsequently  the  lamellse,  as  well  as  the  corneal  bodies  and  their  branches,  seem  to  be 
strewn  with  numerous  dusty-looking,  fat  molecules,  and  the  corneal  substance  itself  appears  remark- 
ably dry  and  easily  split  into  layers,  so  that  a  sort  of  filamentary  formation  becomes  evident.  These 
metamorphoses  are  most  advanced  in  the  superficial  layers.  The  deeper  we  go,  the  less  is  seen 
of  them.  The  epithelium  and  Bowman's  membrane  generally  change  but  little.  In  great  senes- 
cence, however,  a  very  similar  layer-like  disposition  of  molecular  fat  has  been  seen  in  the  border- 
ing zone  of  the  conjunctiva  and  sclera,  and  even  in  the  ciliar_y  muscle  and  processes,  with  athero- 
matous degeneration  of  the  corresponding  vessels. 

In  very  marasmatic  persons,  the  involution  shows  itself  in  other  ways.  The 
cornea  often  becomes  decidedly  smaller  and  thinner,  and  loses  much  of  its  tonicity, 
so  that  if,  as  a  result  of  ulcerative  perforation  or  operation,  the  aqueous  escapes,  the 
cornea  sinks  in,  and  numerous  wrinkles  appear  on  its  surface,  unless  the  crystalline 
and  vitreous  are  driven  forward  by  contraction  of  the  muscles,  and  thus  render  it 
tense.     This  condition  has  a  very  serious  influence  on  the  healing  process. 

Dull,  translucent,  yellowish,  or  brownish  groups  of  molecules,,  very  indifferent  to  chemical  ac- 
tion, exceptionally  appear  in  senile  cornea;.  They  lie  both  in  the  deep  and  superficial  strata,  and 
resemble  the  choloid  deposits  in  the  hyaloid  membranes.     (  Wedl.) 

Descemet's  membrane,  like  the  other  hyaloid  membranes  of  the  eye,  also  changes  in  advanced 
age.  It  becomes  somewhat  thickened,  and  at  the  same  time  more  friable,  hence  it  forms  folds  with 
greater  difficulty,  and  tears  easily  occur,  sometimes  superficially,  sometimes  running  deeply, 
which  would  indicate  a  layer-like  deposition  of  the  hyaloid  substance.  Besides  this,  at  the  mar- 
gin, we  find  warty  deposits  much  increased,  some  of  them  even  being  pushed  out  to  near  the 
center  of  the  free  surface. 

EoEOlogy. — It  is  now  determined  that  the  inflammatory  changes,  patent  to 
observation,  proceed  from  the  corneal  corpuscles,  and  manifest  themselves  by  prolif- 
eration of  these  bodies. 

For  the  corneal  corpuscles  swell,  their  nuclei  undergo  great  changes  in  form,  becoming  elon- 
gated, in  places  interlace,  sprout  out  and  divide  ;  while  simultaneously  the  granular  contents  of 
the  cells  become  darker  and  coarser,  and  manifestly  increase  in  size.  In  proportion  as  the  new 
formation  proceed-,  the  corneal  bodies  expand  more  and  more,  and  their  holl  w  offshoots  are 
dilated,  as  the  neoplastic  elements  push  into  them,  and  always  press  further  forward  with  the 
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continued  division.  So  in  place  of  the  corneal  corpuscles  and  their  offshoots,  a  system  of  net-like 
anastomosing  tubes  is  formed,  densely  filled  with  neoplastic  elements,  which  cross  the  intercellu- 
lar substance  in  the  most  varied  ways,  and  occasionally  rupture,  for  we  often  find  free  cells  and 
nuclei  in  the  meshes  of  the  net-work. 

Only  in  exceptional  cases  is  the  entire  cornea  equally  changed  ;  as  a  rule,  the 
inflammation  occurs  in  spots ;  these  may  be  at  any  part  or  at  any  depth  of  the 
cornea.     The  superficial  strata  are,  however,  by  far  the  most  frequently  affected. 

In  the  center  of  the  inflamed  spot,  the  above-mentioned  tubes  approach  so  near  each  other, 
their  meshes  are  so  fine,  that  they  can  no  longer  be  distinctly  separated,  but  the  corneal  substance 
appears  entirely  replaced  by  closely  packed  cellular  elements.  Further  from  the  center,  how- 
ever, the  net-work  is  very  distinct,  the  meshes  become  larger  and  larger,  finally  the  branch  tubes 
and  net-work  disappear,  and  at  some  distance  from  the  point  of  inflammation  are  only  found 
swollen  corneal  corpuscles,  which  have  completely  retained  their  parallelism  to  the  corneal  sur- 
face. At  the  same  time  the  intercellular  substance  seems  to  diminish,  not  however  in  proportion 
to  the  amount  of  the  new  formation,  for  the  cornea  usually  swells,  and  often  does  so  irregularly, 
so  that  the  sub-epithelial  layer  is  in  some  places  pressed  forward  irregularly.  The  intercellular 
substance  participates  directly,  also,  in  the  inflammatory  process,  and  becomes  more  or  less 
cloudy.  Under  some  circumstances,  it  even  undergoes  fatty  degeneration.  Bowman's  membrane 
resists  the  process  a  good  while,  and  maintains  its  integrity,  even  when  immediately  bordering  on 
the  point  of  inflammation.     In  contact  with  pus,  however,  it  is  destroyed. 

The  epithelium  shows  its  participation  by  marked  molecular  cloudiness  of  the  cell  contents, 
but  especially  by  a  more  or  less  evident  increase.  This  is  mostly  caused  by  a  proliferation  of  the 
epithelial  layer  itself,  and  appears  particularly  when  the  inflammation  is  superficial.  Then  we 
find  individual  strata  of  cells  pressed  out  of  their  natural  position  by  interposed  new  cells.  The 
surface  thus  acquires  a  peculiar  rough  look,  and  this  is  the  more  marked  as  a  totally  irregular, 
maculated  loss  of  the  anterior  layers  of  cells  accompanies  the  extensive  new  formation. 

The  products  of  the  inflammatory  process  vary  greatly,  according  to  its  inten- 
sity. 

1.  In  very  rapid  proliferation,  that  is,  where  the  inflammation  is  very  intense, 
there  are  usually  present  a  number  of  small,  darkly-bounded,  brilliant  nuclei,  in 
which  fatty  degeneration  soon  occurs,  and  which  are  surrounded  by  a  greater  or  less 
quantity  of  fatty  detritus,  containing  multi-nucleated  cells  in  less  number.  From  the 
surface  of  the  cornea,  such  products  soon  fall,  as  the  sub-epithelial  layer  is  rapidly 
destroyed  by  the  formation  of  pus.  The  result  is  a  more  or  less  extensive  ulcer. 
But  within  the  cornea  pus  is  retained  for  some  time.  The  enveloping  membranes 
of  the  corneal  elements  and  their  off-shoots  are  soon  destroyed,  so  that  the  pus  freely 
spreads  itself  between  the  lamellae.  Finally,  the  intercellular  substance  suffers  a 
change ;  it  becomes  opaque,  easily  broken  down,  and  undergoes  fatty  degeneration. 
A  collection  of  pus  is  soon  developed,  which,  so  long  as  it  is  inclosed  by  corneal 
substance,  is  called  an  abscess. 

2.  "Where  the  process  is  less  active,  the  relative  number  of  new  elements  is,  as  a 
rule,  less  ;  but  they  become  larger,  more  perfect,  and  a  greater  or  less  proportion  of 
them  assume  a  higher  development. 

a.  Frequently  a  part  of  the  new  cells  become  spindle-shaped,  form  more  or  less 
thick  bundles,  and  are  finally  transformed  to  true  vessels.  Especially  on  the  surface 
of  the  cornea  do  such  vessels  occur  during  keratitis,  and  there  they  often  form  a  close 
net-work.     It  seems  that  they  must  be  regarded  as  veins.     (Coceius.) 

They  are  found  under  Bowman's  layer,  embedded  in  a  stratum  of  newly-formed  cells,  which 
have  entirely  displaced  the  intercellular  substance  ;  sometimes,  however,  they  appear  over  this 
membrane,  surrounded  by  cells  similar  to  those  formed  by  development  of  the  epithelial  layer. 
In  the  deeper  layers  of  the  cornea  the  development  of  vessels  is  more  rarely  witnessed,  and  is 
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usually  limited  to  the  formation  of  a  few  twigs,  which  press  forward  in  a  centripetal  direction, 
and  perforate  the  different  strata  of  the  cornea  upward  and  downward.  It  appears  as  if  the  cel- 
lular coverings  of  these  vessels  (which  characterize  a  peculiar  species  of  keratitis,  k.  vasculosa), 
formed  themselves  from  the  arterial  and  venous  branches  of  the  limbus  Conjunctivitis  and  scleral 
border,  and  were  supplied  with  blood  from  these,  after  a  part  of  the  cells  constituting  them  had 
changed  to  a  membranous,  vascular  tube,  as  occurs  in  the  capillaries.  We  always  find  on  these 
vessels  more  or  less  spindle-shaped  cells,  which  envelop  them  to  a  greater  or  less  degree.  If  and 
how  far  the  presumptive  serous  vessels,  by  taking  up  blood,  participate  in  this  pathological  injec- 
tion of  the  cornea,  has  not  yet  been  decided. 

The  rest  of  the  newly-formed  elements  meanwhile  do  not  remain  stationary,  but 
change  from  their  original  type  in  a  progressive  direction.  These  changes  are  most 
marked  in  the  superficial  layers.  The  exterior  strata  gradually  approach  the 
epithelial  type;  while  those  placed  immediately  over  and  under  Bowman's  mem- 
brane, betray  a  peculiar  inclination  to  cease  growing,  and  partly  by  spindle-shaped 
cells,  partly  by  showing  an  intercellular  substance,  remind  us  of  connective  tissue  or 
corneal  substance.  This  higher  formation  appears  most  advanced,  and  hence  most 
distinctly,  after  a  long  duration  of  chronic  or  slowly-progressing  keratitis,  when  the 
exuberant  development  has  abated,  and  the  affection  partakes  more  of  the  character 
of  pannus.  If  the  formation  of  neoplastic  elements  be  great,  a  part  of  the  cells  con- 
tained in  the  meshes  of  the  vessels  become  changed  to  true  connective  tissue  cells, 
and  a  greater  or  less  amount  of  intercellular  substance  is  developed,  which  imme- 
diately becomes  striated,  and  similar  to  true  connective  tissue. 

The  newly-formed  elements  in  the  corneal  substance  proper,  show  much  less 
inclination  to  higher  development,  except  when  the  layers  affected  have  approached 
the  surface  by  ulceration  or  traumatic  loss  of  substance  of  the  layers  over  them. 
Then  true  corneal  substance  usually  develops  from  these  newly-formed  elements, 
which  more  or  less  completely  fills  the  existing  void,  and  brings  about  a  cure.  The 
well-known  and,  in  fact,  wonderful  power  of  regeneration  of  the  cornea  depends 
chiefly  on  this  process.  Frequently  this  replacing  membrane  is  and  remains 
transparent.  Its  correspondence  with  the  surrounding  normal  corneal  layers  is  so 
great,  that  a  distinction  between  the  new  and  old  is  absolutely  impossible,  and  the 
boundaries  of  the  replacing  tissue  cannot  be  absolutely  determined.  More  frequently, 
however,  only  the  deeper  layers  attain  the  dignity  of  normal  tissue;  approaching  the 
surface,  the  new  formation  becomes  more  and  more  opaque,  and  even  resembles 
fibrous  tissue. 

The  cause  of  this  lies  partly  in  the  molecular  turbidity  of  the  neoplastic  intercellular  substance, 
but  still  more  in  the  superficial  accumulation  of  spindle-shaped  cells,  which  appear  thrown 
together  in  the  most  irregular  forms,  and  in  the  outer  layers  so  closely,  that  the  intercellular  sub- 
stance almost  disappears. 

Over  this  replacing  tissue  is  developed  a  layer  of  epithelium,  which  is  transpa- 
rent or  not,  according  to  the  state  of  the  substratum.  The  elements  for  this  epi- 
thelium come  partly  from  the  replacing  tissue,  partly  from  the  epithelium  at  the 
edge  of  the  loss  of  substance.  In  fact,  we  not  unfrequently  see  the  epithelium  from 
the  edge  of  the  opening  advance  to  the  middle,  and  so  round  off  and  remove  the 
sharp  edge  of  the  cavity.  Small  superficial  losses  of  substance  may  be  replaced  by 
simple  development  of  the  surrounding  epithelium.  Where  this  formation  is  exten- 
■  sive,  vessels  are  not  unfrequently  developed  in  the  epithelial  or  neoplastic  corneal 
layers.  But  if  the  proliferating  surface  is  united  with  the  true  connective  tissue  or 
a  portion  of  prolapsed  iris,  it  often  takes  on  the  character  of  spongy  granulations, 
and  degenerates  into  true,  flat  connective  tissue,  with  a  covering  of  epithelium. 
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In  some  cases,  inserted  between  the  epithelium  and  the  anterior  membrana  limitans,  or  lying 
wholly  in  the  epithelium  and  dividing  it  into  two  layers  (Alt7iof),  we  find  an  extensive  stratum 
of  striated  tissue  which  contains  elongated  nuclei,  a  large  number  of  vessels  and  choloid  bodies, 
grouped  together.  This  neoplastic  layer  is  not  every  where  equally  thick,  but  at  some  places 
swells  out,  at  others  shows  depressions,  into  which  the  epithelium  enters,  or  where  it  may  be 
interrupted.  These  neoplasia  have  been  particularly  observed  as  a  result  of  very  tedious  inflam- 
mation which  has  greatly  affected  the  nutrition  of  the  entire  eye,  as  in  very  chronic  irido-choroid- 
itis  progressing  to  atrophy,  or  where  atrophy  has  already  occurred,  in  chronic  glaucoma  of  old 
persons,  &c.  But  it  is  also  said  to  occur  in  old  pannus  (Donders),  and  sometimes  to  cover  corneal 
cicatrices.  {Klebs.)  Opinions  vary  as  to  the  mode  of  occurrence  of  this  deposit.  Some  believe  that 
it  proceeds  from  the  limbus  conjunctivalis,  and  depends  on  its  superficial  proliferation  (H.  Müller)  ; 
others  regard  it  as  a  product  of  Bowman's  layer  {Klebs),  but  its  occurrence  on  the  surface  of  ci- 
catrices is  against  this  view,  for  the  formation  of  cicatrices  presupposes  ulceration,  in  the  course 
of  which  the  anterior  membrana  limitans  is  always  destroyed. 

The  advance  of  the  new  elements  to  higher  or  even  permanent  formations  is  not 
absolute,  even  when  the  course  of  the  keratitis  is  very  slow ;  in  many  cases,  after  ad- 
vancing even  to  a  high  point  of  organization,  they  retrograde  when  there  is  an  arrest 
of  the  disturbance  of  nutrition.  When  the  process  has  not  advanced  far  and  the  pro- 
duction remains  moderate,  the  new  formations  simply  retrograde ;  but  in  other  cases 
they  become  wholly  or  partially  a  soluble  substance,  such  as  fat,  which  is  then  re- 
moved by  resorption.  Frequently  they  wear  away  or  shrivel  up.  In  this  state  they 
may  be  found,  after  years,  with  fatty  detritus  collected  in  nests  between  the  fila- 
ments. It  appears  as  if  they  had  not  by  shrivelling  lost  the  power  of  blooming  up 
and  advancing  again  under  favoring  circumstances  and  new  impulse,  or  of  unfolding 
any  properties  that  recent  cells  and  nuclei  possess.  These  nests  of  retrograded  cells 
and  nuclei  are  the  anatomical  characteristics  of  certain  corneal  opacities. 

As  regards  the  membrane  of  Descemet,  there  is  no  longer  any  doubt  that  it,  like 
other  hyaloid  membranes,  is  capable  of  inflammation  in  a  certain  sense.  In  the  cell 
layer  belonging  to  it,  at  least,  the  inflammatory  process  has  certainly  been  observed. 
It  sometimes  appears  spread  regularly  over  the  entire  epithelial  stratum  of  Desee- 
met's  membrane  and  then  causes  a  regular  cloudiness  of  the  posterior-  wall  of  the 
cornea  ;  sometimes  it  develops  more  decidedly  in  small  scattered  points,  and  forms 
pointed  or  nodulated  deposits  in  groups.  The  character  of  these  neoplasia  has  not 
yet  been  sufficiently  observed  :  still  it  is  agreed  that  they  offer  this  or  that  elemen- 
tary form,  according  to  the  character  of  the  existing  inflammation.  Under  certain 
circumstances  they  may  even  break  up  into  pus,  and  on  the  whole  correspond  with 
the  products  of  proliferation  of  epithelial  cells  elsewhere.  It  is  also  very  prohable 
that  the  masses  attached  to  Descemet's  membrane  do  not  represent  the  whole  of  the 
neoplasia,  but  that  with  continued  development,  considerable  amounts  of  exudation 
are  thrown  off  and  render  the  aqueous  cloudy,  and  may  even  have  great  influence  in 
causing  hypopion.  At  all  events  the  disseminated  nodules  do  not  adhere  very 
firmly,  for  on  opening  the  interior  chamber  they  are  often  detached  by  the  escaping 
aqueous,  and  are  evacuated  externally. 

Inflammation  of  the  membrane  of  the  aqueous  humor,  hydroraeningitis,  keratitis 
postica  (Hasner),  never  occurs  pure  and  independently,  but  is  always  combined  with 
keratitis,  which  may  appear  in  any  form,  but  usually  shows  itself  either  by  diffuse 
opacity  of  the  cornea  or  deposits  of  its  products  in  small,  scattered  points  (keratitis 
punctata),  and  this  agam  only  occurs  in  company  with  chronic  inflammation  of  the 
inner  parts  of  the  eye,  which  are  very  dangerous  to  the  existence  of  the  eye  itself. 

It  has  not  yet  been  determined  how  far  the  substance  of  Descemet's  membrane  and  the  other  hya- 
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loid  membranes,  actively  participate  in  the  inflammation.  But  it  is  certain  that  under  the  influence 
of  neighboring  foci  of  inflammation,  they  are  gradually  thinned,  and  the  more  delicate  of  them 
may  be  totally  disintegrated.  Still  tfcis  process  can  hardly  be  referred  to  an  inflammatory  change 
of  tissue.  But,  on  the  other  hand,  we  not  unfrequently  find  the  thickenings  and  hyaline  deposits, 
which  occur  particularly  in  the  eyes  of  aged  persons,  along  with  the  results  or  during  the  course 
of  severe  inflammations  of  neighboring  parts.  (Bonders,  Coccius.)  Then  by  their  decided  softness 
they  often  prove  that  they  are  quite  recent,  and  hence  it  is  probable  they  originate  from  the  phlo- 
gosis.  They  have  also  been  observed  along  with  similar  changes  in  the  choridal  vessels  in  the 
course  of  Morbus  Brightii.  (II.  Müller.)  It  however  remains  uncertain  if  the  alterations  do  not 
depend  on  different  processes  in  different  cases,  aud  whether  they  constantly  possess  the  same 
morphological  character. 
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1.  Keratitis  Yasculosa,  Yascular  Keratitis. 

Symptoms. — This  disease  is  marlceä  by  more  or  less  ciliary  irritation,  a  gray 
opacity  of,  and  development  of  vessels  in,  the  cornea. 

1.  The  corneal  surface  becomes  grayish  in  one  or  more  points,  loses  its  polish, 
appears  dull,  like  ground  glass,  and  not  unfrequently  stippled,  as  if  stuck  with 
needles.  This  cloudiness  generally  proceeds  from  the  margin  toward  the  center, 
more  rarely  the  reverse. 

2.  Vessels  soon  appear  advancing  toward  the  center,  following  the  opacity  as  it 
were.  These  unite  with  each  other  to  form  a  more  or  less  fine  network,  and  at  last 
disappear  in  small  ultimate  branches;  when  the  opacity  begins  at  the  center,  the 
vessels  are  not  generally  seen  till  it  approaches  the  margin. 

When  this  has  occurred  we  usually  find  one  or  more  large  branches  in  the  vicinity  of  the 
opacity,  which,  proceeding  from  the  limbus  conjunctivalis,  are  lost  in  a  network  at  the  point  of 
inflammation.  Sometimes  these  larger  vessels  are  not  perceptible,  and  the  central  network 
appears  isolated.  Occasionally  the  vessels  rupture  and  extravasations  of  blood  occur,  which  are 
seen  as  irregular  red  spots. 

In  the  deeper  layers  the  changes  of  tissue  are  more  rarely  marked,  and  vessels  are 
only  exceptionally  seen  by  the  naked  eye.  '  < 

Here,  also,  the  opacity  appears  usually  to  proceed  from  the  periphery  toward  the  center,  in  the 
form  of  striae  or  spots.     The  newly-formed  vessels  in  the  deeper  layers  of  the  cornea  at  first  ap- 
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pear  as  very  fine  delicate  twigs  of  rather  dark-reddish  color,  which  soon  divide  into  still  finer 
branches.  They  lie  now  before,  now  behind  the  opacity,  sometime^  surround  it,  finally  they 
sometimes  enter  it  and  are  lost  to  view  ;  usually  they  are  scanty,  but  occasionally  the  vascularity 
is  very  marked,  thick  networks  exist  which  give  the  impression  of  an  evenly-colored  red  spot 
breaking  into  fine  twigs  at  the  edges. 

3.  Symptoms  of  ciliary  irritation  almost  always  precede  and  accompany  the 
alteration  of  tissue  of  the  cornea.  The  ocular  conjunctiva  appears  streaked  with  a 
network  of  vessels,  which  increases  in  fineness  toward  the  cornea,  and  presents  a 
nearly  scarlet  border,  which  covers  a  greater  or  less  arc  of  the  corneal  periphery. 
Under  this  superficial  network  appears  a  deeper  one,  belonging  to  the  episcleral 
tissue,  which  toward  the  corneal  border  is  thickened  to  a  bright-red  ring,  and  not 
unfrequently  (from  serous  expansion  of  the  vessels)  extended  as  a  ring-like  swelling 
over  the  surrounding  parts.  The  parts  about  the  eye  then  feel  warmer  than  natural, 
even  when  the  lids  are  not  red  or  swollen,  which,  moreover,  is  not  rare  in  the  intense 
grades  of  keratitis.     The  tears  show  an  increase  of  temperature. 

Pain  varies  greatly ;  it  may  be  wholly  absent  or  very  severe.  It  occurs  particu- 
larly where  removal  of  epithelium  or  traumatic  loss  of  substance  has  left  the  nerves 
exposed.  It  often  extends  along  the  frontal  nerve,  less  frequently  along  the  infra- 
orbital. It  is  usually  accompanied  by  marked  spasmodic  contraction  of  the  pnpil, 
which  is  with  difficulty  overcome  by  mydriatics.  Photophobia  and  consequent 
lachrymation  and  spasm  of  the  lids  usually  attend  it,  and  sometimes  from  their 
intensity  and  obstinacy  these  are  the  chief  symptoms.  In  keratitis  vasculosa,  more- 
over, photophobia  may  occur  without  much  pain,  and  the  latter  without  the  former. 

4.  If  the  cloudiness  of  the  cornea  is  in  front  of  the  pnpil,  it  of  course  causes  dim- 
ness of  vision,  which  is  greater  in  proportion  to  the  amount  of  the  alteration  and 
the  Extent  of  the  pupil  covered. 

Causes. — Keratitis  vasculosa  is  frequently  merely  an  accompaniment  of  herpes 
corneas.  It  often  occurs  also  with  trachoma,  and  is  then  a  trachomatous  develop- 
ment of  the  tissue  of  the  cornea,  more  rarely  it  is  a  sequence  of  different  forms  of 
conjunctivitis.  It  is  primarily  developed  as  a  result  of  the  most  varied  external 
injuries,  especially  those  affecting  the  surface  of  the  cornea,  such  as  mechanical 
irritation  caused  by  the  presence  of  foreign  bodies,  specks  of  dust,  inverted  cilia,  &c. 
Chemical  irritants,  smoke,  hot  steam,  caustic  fluids,  high  temperature,  &c,  frequently 
induce  it.  We  must  particularly  notice  among  the  causes  the  untimely  use  of  strong 
eye-waters,  irritating  salves,  &c,  used  in  the  treatment  of  other  eye  diseases.  Also' 
the  continued  action  of  air  on  an  eye-ball,  which  has  been  exposed  by  shortening  of 
the  lids,  ectropion,  exophthalmia,  &c.  Besides  these,  we  may  mention  as  pos-ible 
causes  of  vascular  keratitis,  sudden  change  of  temperature,  draughts,  and  various 
other  physical  and  functional  causes  of  injury. 

The  course  of  the  disease  is  very  variable.  Where  the  cause  was  temporary,  the 
disease  may  terminate  in  a  week,  or  it  may,  even  with  careful  treatment,  run  on  for 
months.  Where  the  cause  is  not  removable,  the  termination  of  the  disease,  is  of 
course  delayed.  Keratitis  usually  begins  with  some  ciliary  irritation,  which  pre- 
cedes for  some  days  the  cloudiness  of  the  cornea;  then  the  latter  gradually  spreads, 
vessels  appear,  and  in  a  few  days  or  weeks  the  disease  reaches  its  maximum.  Here 
it  sometimes  remains  for  weeks,  while  the  symptoms  of  irritation  vary.  Finally 
the  latter  recede,  and  the  keratitis  goes  on  to  recovery  or  becomes  chronic,  and 
sometimes  lasts  for  months. 

Results. — The   most  usual   termination  is  in   recovery.     A  vascular  keratitis 
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produced  by  a  temporary  cause  which  does  not  recur,  gives  hope  of  a  speedy  cure 
under  proper  treatment.  Long  existence  of  the  inflammation,  great  extent  and  u 
commencing  grayish-white  cloudiness  of  the  part,  and  finally  difficulty  or  impos- 
sibility of  removing  the  cause,  render  the  prognosis  grave,  for  then  the  epithelial 
cloudiness,  opacities,  or  pannus  often  remain.  The  arrest  of  the  process  is  generally 
first  shown  by  the  decrease  of  pain  and  photophobia,  the  exacerbations  become 
milder  or  do  not  occur,  tears  are  less  warm  and  abundant,  the  vessels  around  the 
cornea  more  isolated,  the  cloudiness  clears  up  from  the  edges  toward  the  center  of 
the  portion  affected,  and  the  vessels  correspondingly  recede.  The  eye  always  re- 
mains quite  sensitive  for  some  time,  and  the  greatest  care  of  surgeon  and  patient  is 
required  to  prevent  relapses. 

Sometimes  at  one  part  or  other  of  the  inflamed  portions,  the  epithelium,  perhaps 
also  Bowman's  membrane  and  the  subjacent  layer  are  destroyed,  and  an  excoriation 
of  varied  form  and  depth  remains.  The  irritation  of  the  tears,  air,  &c,  appears 
very  great  at  such  points,  then  the  injection  of  the  deeper  vessels,  the  pain  and 
especially  the  photophobia  reach  and  maintain  a  high  grade,  till  a  layer  of  epithelium 
has  covered  the  excoriation.  Not  unfrequently  the  inflammation  increases  and 
spreads  to  the  substance  of  the  ccrnea  (parenchymatous  keratitis).  Such  a  combi- 
nation of  the  only  artificially  separable  forms  of  keratis  is  not  rare,  for  where 
unfavorable  circumstances  of  the  patient,  or  improper  remedies,  unite  to  act  disad- 
vantageously,  the  disease  of  the  cornea  increases,  and  frequently  advances  to  abscess 
or  ulceration.  The  development  of  herpetic  eruption,  also,  is  not  rare,  and  occa- 
sionally the  disease  extends  to  the  uvea,  causing  iritis. 

Treatment, — The  first  indication  is  to  look  carefully  for  foreign  bodies,  inverted 
cilia,  &c,  and  by  removing  the  cause  to  arrest  the  progress  of  the  disease.  The 
remaining  indications  are  directed  especially  to  checking  the  intensity  of  the  inflam- 
mation and  accompanying  symptoms  in  the  vascular  and  nervous  systems. 

1.  When  in  the  acute  course  of  keratitis  vasculosa,  the  inflammatory  symptoms 
are  moderate,  as  well  as  in  cases  where  the  nervous  character  of  the  process  is 
evident  from  the  disproportionate  severity  of  photophobia  or  pain,  and  relatively 
slight  vascular  symptoms,  careful  and  antiphlogistic  regimen  and  instillations  of 
solution  of  atropine,  repeated  two  or  three  times  daily,  together  with  a  protective 
bandage,  are  most  serviceable.  "Where  the  inflammation  is  more  intense,  par- 
ticularly when  the  vascular  symptoms  are  prominent,  leeches  may  be  used  ;  and  if 
the  local  temperature  is  much  increased,  cold  compresses  may  be  carefully  applied 
for  short  periods.  If  unbearable  pain  or  excessive  photophobia  with  great  spasm 
of  the  lids  render  a  treatment  of  symptoms  absolutely  necessary  to  counteract  gen- 
eral or  local  danger,  hypodermic  injections  of  morphia  are  better  than  the  internal 
use  of  opium.  In  cases  where  the  nervous  symptoms  have  a  particular  type,  the  use 
of  quinine  and  morphia  in  suitable  doses  is  recommended. 

In  such  cases  the  nervous  symptoms  are  often  intense,  and  readily  tempt  the  inexperienced 
practitioner  to  use  antiphlogistics,  especially  leeches.  This  should  be  carefully  avoided.  This 
treatment  is  particularly  injurious  in  debilitated  persons,  women  and  delicate  children.  On  ac- 
count of  its  effect  on  the  constitution,  it  not  unfrequently  increases  the  nervous  symptoms. 
Sometimes  the  result  of  treatment  does  not  appear  at  once.  The  disease  often  resists  all  remedies. 
Then  nothing  is  so  injurious  as  the  popular  "  feeling  around  in  the  medicine-chest "  for  specifics. 
It  increases  the  sufferings  of  the  patient  and  lessens  his  confidence  in  the  surgeon.  We  should 
make  a  careful  prognosis,  then  carefully  and  patiently  carry  out  the  treatment  once  recognized  as 
indicated. 
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2.  If,  in  spite  of  the  cessation  of  the  symptoms  of  irritation,  the  clearing  np  of  the 
cornea  is  delayed,  or  if  the  keratitis  becomes  chronic,  finely-powdered  calomel 
should  be  dusted  on  the  eye  with  a  camel's-hair  brush.  If  this  be  fo^owed  by  great 
irritation,  its  use  must  be  delayed  for  a  time;  but  if  well  borne  it  may  be  used  once 
or  twice  daily,  and  after  a  time  changed  for  the  more  active  yellow  oxide  of  mercury 
salve. 

3.  In  trachomatous  keratitis  special  treatment  is  not  required.  After  subduing 
the  more  prominent  symptoms  of  irritation,  direct  treatment  of  the  trachoma  by 
caustics  is  the  most  serviceable.  If  nothing  else  interferes,  the  corneal  cloudiness 
disappears  under  their  use  much  sooner  than  the  trachoma  itself. 

2.  Herpes  of  the  Cornea. 

Symptoms. — The  chief  characteristics  are  the  development  of  circumscribed,  round- 
ed points  of  inflammation  about  the  size  of  a  poppy-seed,  in  the  superficial  layers  of 
the  cornea,  and  the  presence  of  ciliary  irritation. 

1.  The  herpetic  eruption  appears  first  as  a  rounded  cloudy  nodule,  which  is  im- 
bedded more  or  less  in  the  substance  of  the  cornea,  and  generally  protrudes  some- 
what above  the  surface.  Sometimes  a  vesicle  containing  a  watery  fluid  comes  on 
the  summit  of  this  nodule.  Occasionally  this  vesicle  bursts  before  being  perceived, 
and  then  in  its  place  is  found  an  excoriation  or  a  loss  of  substance,  which  appears 
as  an  ulcer,  with  sharp  edges  and  a  fatty  or  purulent  covering.  Sometimes  no 
vesicles  are  formed.  The  nodule  quickly  becomes  cloudy-white,  or  it  throws  off  the 
epithelial  covering  and  is  replaced  by  an  ulcer,  covered  with  fat  or  pus,  of  the  size 
and  shape  of  the  original  nodule.  Sometimes  the  inflammation  proceeds,  and  the 
nodule  or  ulcer  is  surrounded  by  a  cloudy  border.  The  cloudy  mass  forming  this 
border  is  often  destroyed  and  the  ulcer  extends,  changing  its  original  form.  Not 
unfrequently  the  cloudiness  departs  and  the  efflorescence  appears  as  a  round  loss  of 
substance  of  variable  depth,  with  perfectly  smooth  transparent  walls,  which  give  no 
other  evidence  of  inflammatory  alteration  than  a  so-called  "resorption  ulcer." 

The  vesicles  may  develop  on  any  part  of  the  cornea.  Often  only  one  is  found, 
in  other  cases  numbers.  Occasionally  they  form  groups.  At  the  limbus  conjuncti- 
valis  they  often  collect,  and  so  cover  a  greater  or  less  arc  of  the  corneal  periphery. 
They  often  occur  with  herpes  conjunctivae,  and  form  connected  groups  with  its 
eruptions.  As  the  vesicles  do  not  all  develop  at  once,  but  one  after  the  other,  they 
may  be  found  on  the  cornea  and  conjunctiva  at  various  stages  of  development. 

2.  Congestion  of  the  conjunctiva  and  episclera  precedes  and  accompanies  the 
eruption  ;  this  is  generally  universal  when  the  number  of  vesicles  is  large,  or  if  they 
are  scattered.  A  coarse  network  of  vessels  runs  through  the  conjunctiva,  while 
under  it,  around  the  margin  of  the  cornea,  may  be  seen  the  fine  rosy  network  of  the 
episclera.  Where  the  eruption  is  slight  or  limited,  the  hyperemia  is  confined  to  the 
immediate  neighborhood  supplied  by  the  ciliary  nerves  that  are  irritated  ;  so  that  a 
greater  or  less  section  of  the  ocular  conjunctiva  and  episclera  is  injected.  Then  we 
find  in  the  ocular  conjunctiva  a  more  or  less  broad  bundle  of  intensely  injected, 
variously-branched  vessels,  which,  proceeding  from  the  reflection  of  conjunctiva, 
advance  toward  the  edge  of  the  cornea,  forming  an  irregular  triangle,  one  of  whose 
sides  is  in  a  meridianal  direction,  and  whose  base  is  toward  the  reflection  of  the 
conjunctiva.  If  the  efflorescence  is  on  the  margin  of  the  cornea,  it  forms  the  apex 
of  the  triangle ;  if  it  is  removed  from  it,  the  apex  appears  to  be  cut  off"  at  the  limbus 
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conjunctivalis ;  if  the  sides  of  the  triangle  are  imagined  as  prolonged  they  meet  in 
the  efflorescence. 

This  vascular  injection  is  the  objective  expression  for  the  state  of  irritation 
produced  in  the  parts  surrounding  the  herpetically  affected  nerve-twig.  In  the 
non-vascular  cornea,  this  irritation  caunot  be  visibly  expressed ;  hence  in  efflores- 
cences which  are  seated  on  the  cornea  at  a  distance  from  the  limbus  conjunctivalis, 
the  bundle  of  vessels  appears  broken  off.  The  irritation  increases  occasionally, 
however,  to  inflammation  and  to  change  of  tissue  in  the  conjunctiva,  episclera  and 
cornea.  Then  the  symptoms  of  vascular  keratitis  appear.  That  part  of  the  cornea 
which  separates  the  efflorescence  from  the  cut  ofi"  end  of  the  bundle  of  vessels 
becomes  cloudy,  and  vessels  soon  develop  on  it.  These  unite  with  those  of  the 
hyperasmic  conjunctiva.  The  vessels  of  the  latter  thus  reach  the  efflorescence, 
which  now  forms  the  apex  of  the  completed  triangle.  The  corneal  part  of  the  latter 
is  called  the  "herpetic  bridge."  (herpetischen  Brücke.) 

Where  several  efflorescences  are  developed  close  together,  the  bundles  of  vessels  intermingle 
as  well  in  the  conjunctiva  as  in  the  cornea,  and  so  destroy  the  typical  form.  Still  it  does  occur 
that  several  efflorescences  are  scattered  around,  and  yet  each^is  connected  with  an  independent 
bundle  of  vessels. 

Not  unfrequently,  vascular  keratitis  is  developed  first,  it  extends  more  or  less,  and  subse- 
quently the  efflorescences  appear  within  or  outside  of  the  inflamed  part.  Then,  naturally,  the 
bundle  of  vessels  is  completely  lost  in  the  universal  hypersemia.  The  same,  thing,  of  course, 
happens  when  herpes  of  the  conjunctiva  occurs  during  a  conjunctivitis,  and  the  diagnosis  is  made 
entirely  from  the  existence  of  the  peculiar  efflorescence. 

3.  As  a  rule  the  disease  begins  with  burning  pain  in  the  eye,  and  photophobia 
with  its  accompaniments,  lachrymation  and  spasm  of  the  lids.  During  the  course  of 
the  disease  the  degree  of  pain  and  photophobia  varies  greatly,  being  sometimes 
insignificant,  and  again  almost  unbearable,  and  predominating  over  the  other 
symptoms. 

4.  Vision  is  impaired  by  the  lachrymation,  and  subsequently  by  catarrhal 
secretion,  but  it  is  especially  affected  when  part  of  the  pupil  is  covered  by  the 
efflorescence. 

Causes. — Injurious  influences  from  without,  whether  mechanical,  chemical,  or 
physical,  which  irritate  the  ciliary  nerves,  may  cause  herpetic  disease.  It  fre- 
quently occurs  secondarily.  Occasionally  irritation  of  other  branches  of  the  fifth 
pair  affects  the  ciliary  nerves,  and  causes  herpes  of  the  conjunctiva  and  cornea.  In 
this  way  may  be  explained  its  frequent  occurrence  in  eczema,  impetigo,  &c,  of  the 
cheeks  and  nnsal  mucous  membrane,  a  combination  called  by  old  authors  ophthal- 
mia psorica,  impetiginosa,  serpiginosa.  Tims  also  may  be  partly  explained  the 
frequent  appearance  of  herpes  in  the  course  of  different  forms  of  conjunctivitis,  such 
as  catarrhal  and  trachomatous. 

Moreover,  it  must  be  observed  that  the  condition  of  irritation  accompanying  such  conjunctival 
inflammation  increases  the  action  of  external  injurious  influences  meeting  the  eye,  and  hence  favors 
the  occurrence  of  herpes.  Thus,  the  too  energetic  or  too  early  use  of  irritating  remedies  in  the 
treatment  of  different  forms  of  conjunctivitis  is  a  frequent  source  of  this  disease. 

As  it  is  not  easy  to  escape  the  varied  causes  of  herpes,  it  is  not  strange  that 
every  age  and  all  stations  of  life  in  every  climate  are  liable  to  it.  Still,  it  is  more 
frequent  in  certain  classes  where  the  exciting  causes  are  more  numerous. 

A  predisposition  to  herpes  can  not  be  denied.  Generally  persons  of  very  irrita- 
ble, nervous  temperaments  suffer  most  from  it.     It  appears  most  frequently  among 
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children  of  so-called  scrofulous  constitution.  During  youth  and  adult  age  it  is  found 
among  weak  and  ill-nourished  persons,  or  those  reduced  by  disease.  It  is  found  so 
often  in  the  desquamative  stage  of  measles,  small-pox,  and  scarlet  fever,  that  it  has 
been  named  ophthalmia  morbillosa,  variolosa,  scarlatinosa. 

Course. — The  herpetic  process  is  typical.  It  begins  with  burning,  piercing  pain 
and  photophobia;  soon  the  characteristic  vascular  injection  of  the  conjunctiva 
appears,  and  after  a  day  or  two  the  herpetic  nodules  may  be  seen,  and  during  the 
succeeding  few  days  they  increase  in  size.  Meantime  the  symptoms  of  vascular  and 
nervous  irritation  recede ;  but  the  changes  that  the  cornea  has  undergone  during  the 
inflammation  do  not  generally  disappear  for  weeks  or  months.  But  this  course  is 
rarely  seen  ;  it  happens  only  in  those  cases  where  the  disease  was  produced  by  some 
external  cause,  and  when  the  patient  is  living  under  circumstances  favorable  to  the 
cure. 

The  inclination  to  renewed  attacks  which  is  peculiar  to  herpes  manifests  itself 
here  also.  As  one  efflorescence  finishes  the  typical  course,  another  comes  on,  and 
one  crop  of  vesicles  following  another,  the  pain  and  photophobia  continue,  and  the 
disease  runs  on  for  weeks.  Of  course,  the  long  continuance  of  the  disease  influences 
the  general  health,  especially  when  the  surgeon  helps  to  undermine  the  constitution 
by  antiphlogistics,  low  diet,  narcotics,  &c.  Remarkable  paleness,  flabbiness,  softness 
of  the  muscles,  increased  irritability  of  the  nervous  system— in  fine,  a  state  corre- 
sponding to  the  so-called  "  scrofulous  "  is  the  result.  Swelling  of  the  cervical  glands 
also  often  occurs  to  complete  the  picture  of  scrofula. 

Such  appearances  have  led  the  ophthalmic  surgeon  to  impute  to  herpes  a  scrofulous  basis,  and 
where  it  occurred  in  apparently  healthy  persons,  to  assert  that  there  was  a  latent  scrofula.  la 
accordance  with  the  above,  scrofula  is  not  unfrequently  the  result  of  a  precedent  herpes,  in- 
stead of  the  latter  being  the  localization  of  a  blood  disease.  As  regards  the  swelling  of  the  glands, 
it  may  be  stated  that  they  are  most  frequently  caused  by  herpes,  but  not  by  a  scrofulous  affection 
of  the  blood  ;  for  they  appear  in  the  strongest  and  most  robust  individuals  during  the  course  of 
the  herpes,  especially  when  it  is  accompanied  by  marked  nervous  or  vascular  irritation.  They  have 
the  same  relation  to  disease  of  the  eye  that  swelling  of  the  axillary  glands  has  to  paronychia. 

In  children  of  so-called  scrofulous  habit,  herpes  corneas  takes  on  a  peculiar 
course  ;  commencing  with  excessive  photophobia,  which,  with  slight  intermissions 
continues  days,  weeks,  or  months,  and  the  accompanying  spasm  renders  examination 
of  the  eye  very  difficult.  If  the  lids  are  forcibly  opened,  a  very  disproportionately 
slight  injection  of  the  vessels  is  found.  Only  a  delicate  rosy  ring  shows  itself  around 
the  cornea  in  the  episcleral  tissue.  Frequently  the  efflorescences  cannot  be  discover- 
ed on  account  of  the  opposition  made  by  the  patient.  Then  photophobia  is  the  only 
perceptible  disease,  and  this  was  described  by  older  writers  a9  "  scrofulous  photo- 
phobia." On  more  careful  examination,  however,  efflorescenses  will  almost  al- 
ways be  found. 

Sometimes  cases  occur  in  which  the  photophobia  exists  a  long  time  without  the  efflorescences 
appearing,  and  in  which  they  only  reappear  at  long  intervals,  so  that  eveu  at  repeated  examina- 
tions the  characteristic  alterations  of  the  cornea  are  absent.  They  are,  however,  rarely  permanently 
absent.  They  appear  sooner  or  later,  and  then  the  hyperemia  and  swelling  of  the  conjunctiva  and 
episclera  usually  reach  a  high  grade  temporarily,  eveu  the  lids  and  surrounding  parts  often  par- 
ticipating.   In  extreme  cases  the  symptoms  are  similar  to  those  of  blenuorrhcea. 

The  secretions  flowing  from  the  eyes  and  nose  often  excoriate  the  parts  with 
which  they  come  in  contact,  and  cause  pustular  eruptions.  Thus  ophthalmia 
tarsi,  impetigo  and  eczema  of  the  lids  and  cheeks,  and  of  the  nares  and  lips,  are 
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often  developed  during  a  herpes  of  the  cornea,  especially  when  this  is  accompanied 
by  severe  photophobia  and  lachryination. 

Iu  eczema  of  the  nares,  the  intimate  connection  between  the  ciliary  nerves  and  those  of  the 
schneiderian  mucous  membrane  is  of  etiological  importance,  and  shows  itself  by  the  itching  in 
the  nose,  and  consequent  sneezing,  which  accompanies  irritation  of  the  ciliary  nerves.  Indeed, 
iu  dirty  patients,  who  constantly  rub  their  eyes  with  soiled  hands  or  rags,  such  a  change  of 
symptoms  is  often  observed. 

Finally  we  must  mention  the  so-called  "  scrofulous  vascular  band "  as  a  rather  peculiar 
variety,  which  greatly  reminds  us  of  the  serpigenous  course  of  some  of  the  exanthemata.  A 
nodule  comes  ou  some  point  of  the  corneal  border,  and  before  it  has  run  its  course,  another  comes 
at  its  edge ;  then  while  the  preceding  one  goes  on  in  its  changes,  a  third,  fourth,  &c,  occur,  and 
this  process  continues  for  months,  and  results  in  a  grayish  or  yellowish-white  cicatrix,  stretching 
out  on  the  surface  of  the  cornea,  and  showiug  a  fresh  efflorescence  at  its  extremity.  The  hyper- 
aemia  and  swelling  of  the  conjunctiva  and  episclera,  as  well  as  the  pain  and  photophobia,  mean- 
while continue  unchanged. 

Results. — 1.  The  disease  often  terminates  in  perfect  recovery.  This  generally 
occurs  in  very  superficial  efflorescences  of  slight  extent.  They  often  simply  recede 
either  quickly,  before  all  the  symptoms  of  irritation  are  gone,  or  slowly — that  is,  in 
the  course  of  weeks  or  months.  In  other  cases  the  superficial  nodule  softens  and 
disintegrates.  The  excoriations  or  ulcerations  then  formed,  fill  up  with  transparent 
cornea,  are  covered  by  pellucid  epithelium,  and  all  trace  of  the  efflorescence  is  oblit- 
erated ;  but  sometimes  the  newly-formed  tissue  is  cloudy,  and  only  subsequently 
becomes  transparent. 

2.  Deeper  aud  more  extensive  nodules  have  a  less  favorable  course  ;  they  rarely 
disappear  entirely.  They  usually  result  in  ulcers,  which  fill  up  with  transparent  corneal 
tissue,  but  are  covered  by  cloudy  epithelium,  Avhich  remains  opaque  for  a  long  time, 
perhaps  always,  forming  an  epithelial  opacity.  In  other  cases  the  regeneration  is 
slow,  the  filling  up  of  the  cavity  requires  weeks  or  even  months,  during  which  the  eye 
remains  very  sensitive  and  inclined  to  irritation ;  the  exfoliation  becomes  a  simple 
facette,  a  plane  surface,  and  finally  either  a  herpetic  epithelial  opacity,  which  sub- 
sequently does  not  always  completely  disappear,  or  else  on  the  site  of  the  facette  a 
thick  cloudiness  occurs,  presenting  a  tendinous  appearance.  But  not  unfrequently 
such  opacities  form  quickly  by  the  ulcer  filling  up  with  a  cloudy  mass,  which  becomes 
permanent.  These  spots  correspond  in  form  and  size  to  the  previously  existing 
nodules,  but  are  thinner,  as  some  transparent  corneal  tissue  always  forms  on  the  floor 
of  the  ulcer.     They  are  usually  surrounded  by  a  dim,  cloudy  border. 

3.  The  breaking  down  of  herpetic  nodules  is  occasionally  the  cause  of  perfora- 
tion of  the  cornea.  Sometimes  this  occurs  very  quickly,  a  few  hours  sufficing  for 
the  formation  and  destruction  of  the  nodules.  But  usually  the  course  is  slower,  the 
nodule  existing  for  several  days  before  perforation  occurs. 

4.  More  frequently  the  perforation  is  only  a  secondary  effect  of  herpes.  The 
cornea  becomes  inflamed  around  the  disintegrating  nodule,  and  an  ulcer  forms  on  the 
base  of  the  herpetic  eruption ;  this  runs  exactly  the  same  course  as  a  primary  ulcer, 
and  has  the  same  results,  among  them  perforation,  which  will  be  a  subject  of  future 
remark. 

5.  The  elements  forming  the  herpetic  nodule  can  have  progressive  as  well  as 
retrogressive  action  ;  they  sometimes  form  cartilaginous  or  chalky  masses,  that  last 
through  life. 

6.  In  the  same  way  the  products  of  the  accompanying  vascular  keratitis  are 
sometimes   permanent.      After  disappearance   of  the  symptoms  of  irritation,    the ' 
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herpetic  bridge  leaves  after  it  an  epithelial  or  panniform  opacity,  or  even  a  tendinous 
neoplasia  corresponding  to  it  in  form  and  extent.  If  the  congested  part  of  the  con- 
junctiva becomes  hypertrophied,  pterygium  is  started,  and  consequently  this  is  one 
of  the  results  of  herpes  corneas. 

7.  After  frequent  relapses,  herpetic  pannus  occasionally  appears.  This  will  be 
spoken  of  under  conjunctival  herpes. 

8.  Finally,  it  must  be  observed  that  the  herpetic  process  does  not  always  exist 
pure  and  unmixed.  It  sometimes  occurs  secondarily  in  the  course  of  a  vascular 
keratitis,  but  on  the  other  hand  it  often  spreads  and  becomes  complicated  with  the 
latter,  which  modifies  its  course.  The  combination  of  corneal  herpes  and  iritis  is 
particularly  important ;  it  occurs  particularly  as  a  result  of  inappropriate  treatment 
or  bad  circumstances  of  the  patient.  In  obstinate  herpes,  however,  a  catarrh  or 
true  trachoma  of  the  conjunctiva  is  more  generally  developed.  The  hyperasmic  and 
edematous  conjunctiva  become  relaxed  and  spongy,  and  that  covering  the  tarsal 
cartilages  becomes  rough  and  velvety.  Great  lachrymation  and  secretion  of  catarrhal 
mucus  occurs,  and  subsequently  characteristic  granulations  appear.  Once  so  far 
advanced,  the  disease  recedes  with  difficulty.  Its  disappearance  is  gradual,  and  is 
marked  by  more  or  less  decided  exacerbations,  in  which  at  one  time  the  vascular, 
at  another  the  nervous,  symptoms  predominate,  according  as  the  conjunctivitis  or 
herpes  has  the  upper  hand  in  the  relapse.  Thus  we  see  that  the  trachomatous 
complication  causes  the  continuance  of  herpes,  and  hence  in  prolonged  herpes  corneae 
we  should  always  carefully  examine  the  conjunctiva  by  everting  the  lids. 

9.  Amblyopia  from  non-use  of  the  eye,  and  strabismus  are  to  be  feared  as 
secondary  results  of  herpes  corneas,  especially  in  children. 

Treatment.  —The  type  of  the  disease  to  some  extent  regulates  the  treatment ;  still 
there  is  field  enough  for  action.  The  first  indication  is  to  subdue  the  irritation  and 
limit  as  much  as  possible  the  alteration  of  tissue  ;  secondly,  to  obviate  the  occasion- 
ally serious  results  which  may  occur  to  the  eye  primarily  or  secondarily  in  the 
typical  course  of  the  disease  ;    finally,  to  annul  the  predisposition  to  relapses,  &c. 

1.  The  first  condition  is  confined  to  the  inflammatory  process  under  which  the 
herpes  appears;  this  governs  the  whole  treatment,  since  the  uncertainty  of  the 
specific  cause  gives  no  special  indication.  As  the  same  indications  exist  as  in 
vascular  keratitis,  the  treatment  in  the  two  diseases  is  very  similar. 

In  corneal  herpes  the  use  of  a  protective  bandage  and  dusting  in  of  calomel  once 
or  twice  daily,  or  the  use  of  oxyd  of  mercury  salve  are  particularly  to  be  recom- 
mended :  a.  in  cases  of  photophobia  with  subsiding  vascular  symptoms,  as  in  scrof- 
ulous children  ;  b.  where  vascular  symptoms  are  present  but  limited,  and  relapses 
are  frequent;  c.  where  it  is  desired  to  hasten  the  removal  of  opacities  after  the 
herpes  has  ceased.  These  remedies  are  injurious  as  long  as  the  presence  of 
inflammatory  irritation  is  evinced  by  arterial  hyperasmia  and  local  elevation  of 
temperature. 

As  an  empirical  remedy  against  excessive  photophobia  may  be  mentioned  the  use  of  com- 
presses wet  with  lead-water,  and  applied  four  times  daily  for  an  hour  each  time.  (Hilterman.) 
Sometimes  the  results  are  very  favorable,  the  photophobia  disappearing  very  quickly.  Couium 
has  lost  its  reputation.     {Blödig.) 

2.  In  the  treatment  of  the  herpes  of  the  cornea,  it  is  of  great  importance  to 
guard  against  eczematous  and  impetiginous  eruptions  of  the  eye-lids,  cheeks,  nostrils 
and  lips  (they  usually  occur  on  children  and  thin-skinned  persons),  for  they  favor 
relapses,  thus  rendering  the  disease  very  tedious. 
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Perfect  cleanliness  is  neccessary  for  this  purpose,  and  the  best  way  of  insuring  this  is  the 
"  protective  bandage,"  which  keeps  off  injurious  iuiluences,  and  prevents  rubbing,  &c,  while  the 
charpie  absorbs  the  tears,  &c.  It  should  be  changed  twice  daily,  and  before  reapplication  the 
parts  should  be  bathed  with  water.  If  any  excoriations  exist,  lard,  simple  cerate,  cod-liver  orl 
or  glycerine-cream  may  be  applied  to  them.  When  the  interior  nares  and  lips  are  affected,  they  are 
to  be  smeared  with  the  salve,  as  they  cannot  always  be  protected  by  the  bandage.  If  the  irrita- 
tion of  the  schneiderian  membrane  extends  far  into  the  nose,  it  might  be  advisable  to  pass  in 
wads  of  charpie  smeared  with  fat,  and  to  change  them  frequently  during  the  day. 

Quite  recently  Labarraque's  or  Javalle's  solution,  or  a  solution  of  soda  saturated  with  chlorine, 
have  been  strongly  recommended  for  this  purpose.     {Liebreich.) 

If  the  eruption  has  already  occurred,  these  means  do  not  suffice  to  remove  it  quickly.  In  such 
cases,  after  proper  cleansing,  the  affected  part  must  be  carefully  examined  ;  if  there  are  any  crusts 
present,  they  must  be  removed  by  fomentations  with  warm  water  or  milk ;  if  the  surface  under 
them  is  much  inflamed,  it  is  well  to  make  cold  applications,  provided  they  can  be  easily  used. 
"When  the  symptoms  of  irritation  have  somewhat  receded,  direct  remedies  may  be  used.  These 
are  solutions  of  nitrate  of  silver  gr.  v.  to  x.,  sulphate  of  zinc,  gr.  v.,  corrosive  sublimate,  gr.  j.,  to 
the  ounce  of  distilled  water.  Salve  of  flowers  of  zinc,  half  a  drachm,  or  iodide  of  sulphur,  one 
drachm  to  the  ounce  of  simple  cerate,  cod-liver  oil,  &c.  After  previously  cleansing  the  eye,  the 
solutions  may  be  applied  either  on  a  camel's-hair  brush,  or  on  charpie  moistened  with  them  and 
placed  over  the  eye,  a  flannel  bandage  being  applied  over  it.  The  salves  may  be  simply  smeared 
in,  starch  or  lycopodium  dusted  on,  and  the  bandage  then  applied.  The  cod-liver  oil  is  best 
applied  on  a  piece  of  flannel  soaked  in  it,  laid  over  the  affected  part,  and  there  retained  by  an 
ordinary  bandage.  In  any  case,  these  remedies  must  be  applied  frequently  during  the  day,  and 
the  parts  must  be  cleansed  well  before  each  application.  Internal  remedies  are  of  no  service 
against  these  eruptions. 

***  3.  The  frequent  complications  of  herpes  with  catarrh  and  trachoma  of  the  con- 
junctiva are  just  as  important  in  regard  to  treatment ;  for  great  catarrhal  secretion,  and 
particularly  trachoma,  influence  very  decidedly  the  favorable  effects  of  the  protective 
bandage,  and  its  application  may  even  cause  an  increase  of  the  disease.  Hence  it 
must  be  confined  to  those  cases  and  stages  where  the  nervous  symptoms  require  it. 
Otherwise  it  is  better  in  the  more  sthenic  cases  to  content  ourselves  with  antiphlo- 
gistic regimen  and  dropping  in  of  atropine  solutions,  until  the  departure  of  the 
severe  vascular  irritation  permits  the  use  of  the  yellow  mercurial  salve.  "When  the 
herpetic  process  is  arrested,  or  there  is  reason  to  suppose  that  catarrh  or  trachoma 
cause  relapses,  we  should  pencil  the  conjunctiva  with  solution  of  nitrate  of  silver. 

.  4.  Further  therapeutic  indications  arise  from  the  changes  which  occur  in  the 
course  of  the  disease.  These  indications  aim  at  aborting  the  unfortunate  results 
of  the  changes,  or  at  least  reducing  their  amount  as  much  as  possible. 

As  above  mentioned,  the  alterations  in  question  do  not  depend  directly  on  the  herpes  proper, 
but  on  the  quantity  and  quality  of  the  new  elements,  their  more  or  less  rapid  development,  &c, 
and  are  analogous  to  the  varied  metamorphoses  of  the  products  of  other  forms  of  keratitis. 
Hence  there  is  no  necessity  of  particularly  mentioning  the  practice  to  be  followed,  as  it  is  the 
same  as  in  the  other  forms. 

5,.  After  the  inflammatory  process  has  terminated,  it  is  most  important,  especially 
in  children,  to  find  how  far  each  eye  has  preserved  its  functional  power,  and  how  it 
acts  with  the  other  eye  in  binocular  vision.  If  the  eyes  are  not  perfect,  means 
should  be  immediately  used  to  ward  off  amblyopia  and  strabismus  ;  as  will  be  ex- 
plained under  these  diseases. 

6.  In  cases  showing  the  action  of  a  predisposition,  especially  in  children  of  the 
so-called  scrofulous  habit,  besides  the  local  treatment,  we  are  generally  obliged  to  use 
constitutional  remedies  to  prevent  relapses. 

The  immediate  object  of  the  treatment  is  to  increase  the  nutrition  of  the  whole 
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body.  At  the  same  time  particular  attention  must  be  paid  to  the  nervous  symptoms, 
and  attempts  made  to  diminish  tbem  by  invigorating  the  patient.  For  this  purpose 
cold  baths,  or  still  better,  sea-baths,  may  be  recommended ;  when  these  cannot  be 
used,  on  account  of  the  condition  of  the  patient,  or  the  time  of  year,  they  may  be 
replaced  by  shower-baths,  or  by  rubbing  the  body  with  a  sponge  wet  with  cold  water. 
In  bathing,  great  attention  must  be  paid  to  the  weather.  If  the  patient  cannot 
stand  cold  baths,  it  will  be  well  to  begin  with  warm  water,  and  use  cold  by  degrees. 
Morning  is  the  best  time  for  bathing,  and  sometimes  it  is  well  for  the  patient  to  go 
to  bed  for  a  few  minutes  after  the  bath. 

Those  wishing  to  use  therapeutic  remedies  may  add  decoctions  of  oak  or  willow- 
bark,  or  walnut-leaves  to  the  baths ;  where  there  is  great  paleness,  tartrate  of  iron 
may  also  be  used. 

Authorities.— Stellwag,  Ammons  Zeitschrft,  f.  Ophth.  IX.,  S.  510  ;  Ophth.  I.,  S.  94. — Hilter- 
mann,  Zeitschrift  f.  Wissenschaft  Therapie  IV.  1.  S.  50. — Blödig,  Zeitschrift  der  wiener  Aertzte, 
1860,  S.  728. — Hamer,  Entwurf  ein  anat.  Begrundgr,  Prag.  1847,  S.  88,  klin.  Vorträge.  Prag, 
1860,  S.  147.—  Liehreich,  klin.  Monatbl,  1864,  S.-393.— Graefe,  A.  f.  O.  VI.  2.  S.  130,  X.  2,  202. 

3.   Keratitis  Punctata,  Hydromeningitis. 

Symptoms. — This  affection  is  characterized  by  the  occurrence  of  groups  of  small 
round  gray  spots  in  the  different  layers  of  regularly-clouded  corneal  substance,  and 
on  the  free  surface  of  Descemet' 's  membrane. 

The  cornea  appears  partly  or  totally  dull  grayish,  with  a  tendency  to  yellowish 
or  greenish.  The  surface  loses  its  natural  polish ;  when  the  light  falls  on  it  in  cer- 
tain directions,  it  has  an  opalescent  hue,  like  the  play  of  color  in  an  old  window- 
pane.  "When  closely  examined,  the  epithelium  looks  rough,  full  of  small  holes,  as  if 
it  had  been  stuck  with  needles ;  small,  round,  dull  gray  spots,  bordering  on  yellow, 
or  even  brown,  about  the  size  of  a  hemp-seed,  also  appear,  which  seem  sometimes 
to  be  near  each  other  in  the  same  layer,  sometimes  at  different  depths;  in  the  latter 
case,  they  appear  to  overlap  each  other,  and  hence,  to  the  naked  eye,  they  seem  to 
run  together.  They  are  more  commonly  found  in  the  posterior  lamina?  of  the  cor- 
nea, and  on  the  free  wall  of  the  aqueous  capsule,  where  they  readily  change  to 
extensive  cloudy  opacities ;  though  sometimes  they  appear  just  under  Bowman's 
membrane.     They  are  usually  in  the  lower  half  of  the  cornea. 

It  is  doubtful  whether  the  points  observed  on  the  posterior  wall  of  Descemet' 's  membrane,  and 
occasionally  projecting  into  the  anterior  chamber,  and  which  belong  to  the  picture  of  hydro- 
meningitis  or  keratitis  postica,  are  the  same  as  those  groups  of  nodules  which  develop  in  the  various 
layers  of  the  cornea  itself,  and  are  characteristic  of  keratitis  punctata,  and  if  they  are  to  be  con- 
sidered as  different  localizations  of  the  same  process.  Both  forms  are  separately  observed ;  still 
the  frequency  of  their  occurrence  together,  as  well  as  the  great  similarity  of  the  two  in  all  points, 
renders  a  distinction  between  them  difficult  ami  practically  useless,  before  we  have  a  more  per- 
fect insight  into  the  processes  causing  them. 

The  symptoms  of  congestion  are  usually  slight,  and  are  generally  limited  to  a 
small  circle  of  injected  vessels  in  the  anterior  zone  of  the  episcleral  tissue.  Tain  and 
photophobia  are  often  absent ;  but  there  is  almost  always  marked  disturbance  of 
vision.  This  depends  partly  on  the  cloudiness  of  the  cornea,  but  partly  also  on  the 
accompanying  intraocular  trouble.- 

For  keratitis  punctata  is  rarely  an  independent  disease ;  it  usiiall}r  appears  as  one 
symptom  of  an  inflammatory  process  affecting  tho  deeper  parts  of  the  eye-ball. 
Irido-choroiditis  is  its  chief  companion,  especially  the  form  that  is  chronic,  and  often 
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leads  to  atrophy.  Hence,  cloudiness  in  the  aqueous  and  vitreous,  deposits  on  the 
anterior  capsule  and  posterior  synechia,  are  such  frequent  occurrences,  that  they  are 
often  considered  as  symptomatic  of  keratitis  punctata  and  hydromeningitis. 

Causes. — Inasmuch  as  the  disease  in  question  is  usually  only  a  secondary  or 
accompanying  affection,  its  aetiology  corresponds  for  the  most  part  with  that  of  the 
original  complaint.  Still,  disposing  causes  for  the  punctate  exudation  have  been 
sought  in  certain  dyscrasia,  especially  in  constitutional,  developed,  or  hereditary 
syphilis  (Hutchinson),  in  chlorosis,  and  ansemia,  as  well  as  in  scrofula.  It  is  also  said 
that  women  are  more  disposed  to  keratitis  punctata  and  hydromeningitis  than  men 
are,  and  children  are  the  least  so.     (Hastier.) 

Course  and  Results. — Th*  course  is  almost  always  very  chronic;  occasionally 
weeks  and  months  pass  without  decided  changes  being  observed  in  the  cornea. 
Sometimes  at  irregular  intervals  an  increase  or  a  partial  resorption  of  the  exuda- 
tion occurs.  The  disease  has  also  been  known  to  disappear  entirely.  The  deposits 
on  the  posterior  surface  of  Descemets  membrane  are  said  to  absorb  with  particular 
rapidity,  when  the  original  disease  has  been  overcome.  On  the  contrary,  the  spot- 
like deposits  in  the  deeper  layers  of  the  cornea  propria  are  apt  to  be  permanent. 
Lastly,  the  prognosis  is  greatly  affected  by  the  amount  of  disease  of  the  deeper 
structures  of  the  eye,  and  this  usually  renders  it  very  grave. 

The  Treatment  is  to  be  mostly  directed  to  the  general  disease  of  the  eye,  and 
any  existing  dyscrasia«  Special  treatment  is  hardly  suited  for  keratitis  punctata 
and  hydromeningitis.  But  atropine  is  said  to  be  useful,  and,  where  there  is  at  the 
same  time  turbidity  of  the  aqueous,  paracentesis  corneas,  is  highly  spoken  of,  as  it 
favors  the  throwing  off  of  the  exudation  from  the  posterior  wall  of  Descemet's 
membrane. 

.  4.  Parenchymatous  or  Diffuse  Keratitis. 

Symptoms. — Tlie  chief  characteristic  of  this  disease,  is  a  moderate  infiltration  of 
the  cornea  with  an  opaque  grayish  or  yellowish-white  product,  occurring  with  in- 
flammatory symptoms,  which  shows  little  inclination  to  disintegrate,  and  usually 
collects  in  extensive,  cloudy,  distinctly -oounded  points. 

-  Diffuse  corneal  inflammations,  in  the  wider  sense  of  the  term,  are  very  frequent.  Apart  from 
the  fact  that  diffuse  infiltration  of  the  parenchyma  of  the  cornea  is  seen  in  all  forms  of  keratitis, 
and  usually  precedes  them,  it  is  often  also  a  secondary  appearance,  the  result  of  a  propagation  of 
inflammation  from  neighboring  tissues.  Recent  observations  leave  no  doubt  that  scarcely  any 
intense  and  extensive  inflammation  of  the  conjunctiva  or  interior  of  the  eye  runs  its  course, 
without  the  entire  cornea  participating  by  a  change  of  structure,  even  if  this  do  not  show  very 
marked  symptoms  during  life ;  for  the  optical  irregularity  of  the  cornea  must  be  quite  far  ad- 
vanced, or  even  secondary  changes  of  the  new  elements  must  have  occurred,  before  the  cloudiness 
caused  by  it  can  be  noticed  by  the  naked  eye.  We  will  not  here  speak  of  these  forms  of  paren- 
chymatous corneal  inflammation. 

The  inflammatory  proliferation  of  tissue  evinces  itself  first  by  a  slight  gelatinous 
or  misty  cloudiness,  which  usually  begins  at  the  periphery,  but  day  by  day  extends 
more  toward  the  center,  and  finally  spreads  over  the  entire  cornea.'  Subsequently 
a  delicate  gray  cloudiness,  of  variable  extent,  commences  in  the  inflamed  cornea, 
which  has  hitherto  remained  transparent ;  this  opacity  is  evidently  in  different 
layers ;  it  soon  thickens  in  some  places,  while  it  clears  up  more  or  less  in  others. 
Thus  nearly  or  quite  opaque,  milk-white  or  yellowish  spots  of  various  shapes  and  sizes, 
with  indistinct  borders,  are  formed.     In  this  way  there  is  often  formed  a  disc-shaped 
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point  of  inflammation  as  much  as  three  lines  in  diameter,  or  even  a  complete  or  inter- 
rupted ring,  which  surrounds  the  center  of  the  cornea  at  a  variable  distance,  and 
has  quite  a  sharp  border  externally,  but  is  indistinct  internally.  If  the  whole  cornea 
be  inflamed  it  may  become  entirely  opaque,  grayish-white  and  even  decidedly 
swelled. 

The  disease  rarely  runs  its  course  without  the  formation  of  vessels  in  the  deeper 
layers  of  the  cornea.  Usually,  soon  after  the  development  of  the  peculiar  points, 
delicate  branches  are  developed,  which  run  to  the  point  of  exudation  from  the  part 
of  the  scleral  border  lying  nearest  to  it.  These  often  cross  each  other,  thus  showing 
that  they  are  located  in  different  layers  of  the  cornea,  and  occasionally  they  are  so 
close  together  as  to  appear  to  the  naked  eye  like  a  red  band  or  an  extravasation  of 
blood.  At  the  margin  of  the  exudation  they  resolve  into  a  more  or  less  fine  net- 
work, which  partly  or  entirely  borders  its  periphery. 

At  the  same  time  the  surface  of  the  cornea  not  unfrequently  retains  its  reflecting 
brilliancy,  but  more  often  it  appears  dull,  stippled,  and  even  as  if  spun  over  with  a 
newly-formed  vascular  network ;  the  diffuse  keratitis  is  combined  with  vascular 
keratitis.  The  subjective  symptoms,  such  as  pain  and  photophobia,  as  well  as 
hyperemia  of  the  conjunctiva,  are  variable,  and  are  often  out  of  proportion  to  the 
disease,  or  they  may  be  entirely  absent. 

If  the  cloudiness  is  in  front  of  the  pupil,  of  course  there  will  be  disturbance  of 
vision.  If  the  ciliary  irritation  is  slight  or  nearly  absent,  this  is  usually  the  symptom 
that  excites  the  patient's  attention,  and  causes  him  to  visit  the  surgeon. 

Causes. — The  most  varied  external  injuries  may  serve  as  the  immediate  cause. 
More  frequently,  however,  diffuse  keratitis  occurs  without  any  discoverable  reason  ; 
this  even  appears  to  be  the  rule.  Many  think  that  the  disease  in  question  must  be 
regarded  as  the  localization  of  a  dyscrasia,  or  they  consider  scrofula  and  tubercu- 
losis (Mackenzie,  Arlt),  hereditary  (Hutchinson,  Seconal),  or  constitutional  syphilis, 
as  greatly  favoring  the  development  of  diffuse  keratitis.  This  is  still  a  disputed 
point.  It  is  certain  that  the  disease  is  met  with  at  all  ages,  in  both  sexes,  and  the 
most  varied  constitutions;  that,  however,  it  occurs  more  rarely  in  small  children 
and  in  adults  beyond  forty  years,  while  those  between  twelve  and  fifteen  years  are 
most  frequently  affected.  Girls  are  said  to  be  more  disposed  to  it  than  boys,  and 
that  delicate,  weakly,  anaamic,  backward,  dysmenorrhceic  individuals  are  particu- 
larly apt  to  be  affected. 

Course. — Usually  the  symptoms  of  ciliary  irritation,  vascular  injection,  pain  and 
photophobia,  with  their  attributes,  precede  for  several  days  the  visible  formation  of 
exudation.  These  symptoms  are  usually  very  decided  at  first.  "With  the  progress 
of  the  product  formation  they  gradually  moderate,  and  may  even  totally  disappear ; 
although  cases  occur  where  they  continue  throughout  the  disease,  with  exacerba- 
tions and  remissions,  maintaining  a  decided  intensity,  and  appearing  irremovable. 
Independent  of  these  variations,  the  proliferation  is  sometimes  excessive ;  again, 
there  is  only  a  slight  amount  of  product,  and  the  process  reaches  its  bight  in  tho 
course  of  days  or  weeks.  Having  attained  this  point,  the  disease  usually  continues 
for  weeks  or  months,  with  varying  intensity  of  the  ciliary  irritation,  before  com- 
mencing to  retrogade.  The  removal  of  the  infiltration  is,  as  a  rule,  very  slow,  and 
may  even  require  months.  Cases  with  strongly  marked  vascular  symptoms  usually 
run  their  course  more  rapidly  than  those  where  these  are  less  prominent.  The 
duration  of  the  disease  is  usually  shorter  in  children  than  in  persons  at  or  beyond 
puberty. 
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The  affection  is  rarely  limited  to  one  eye ;  the  two  eyes  are  usually  attacked 
soon  after  one  another.  Eelapses  readily  occur.  Sometimes  it  is  combined  with 
iritis,  irido-choroiditis,  or  with  other  forms  of  keratitis. 

Results. — Under  favorable  circumstances  and  with  proper  treatment,  diffuse- 
keratitis  is  often  cured,  for  the  symptoms  of  ciliary  irritation  diminish  and  disappear, 
then  the  points  of  exudation  clear,  disintegrate  in  small  spots,  and  are  finally  all 
absorbed  without  leaving  a  trace.  Of  course,  slight  gray  cloudinesses  clear  up  more 
certainly  and  quickly  than  perfectly  opaque  spots,  and  fresh  productions  more 
readily  than  those  that  have  existed  for  months.  Still,  with  proper  treatment,  even 
the  apparently  unfavorable  cases  not  unfrequently  result  in  perfect  cure,  especially 
when  they  are  accompanied  by  great  ciliary  irritation.  The  prognosis  is  most 
favorable  in  children.  In  them  opacities  often  disappear,  which,  from  their 
intensity  and  long  duration,  would  in  adults  leave  little  hope  of  a  cure.  Perfect 
health  of  the  other  parts  of  the  eye-ball  has  an  important  influence  on  recovery. 
"Where  these  have  been  greatly  affected  by  the  inflammation,  the  prognosis  in  regard 
to  the  cornea  is  less  favorable. 

It  must  be  borne  in  mind  that  the  disappearance  of  decided  opacities,  or  those  obserrable  with 
the  naked  eye,  is  not  exactly  the  same  as  a  perfect  cure.  Late  microscopical  examinations  leave 
no  doubt  that  in  apparently  quite  transparent  and  normal  corneae,  extensive  layers  of  cells  and 
fatty  molecular  masses  occur  which  can  only  be  traced  to  inflammations  that  have  long  since  run 
their  course.  In  fine  sections,  even  with  a  lens,  they  appear  as  distinct  gray  opacities.  Hence 
the  tendency  to  relapses. 

Finally,  we  must  mention  the  transmutation  of  the  newly-formed  elements  into  pus,  as  a- 
possible  result.  This  is  chiefly  to  be  dreaded  in  infiltrated  whitish  or  whitish-yellow  opacities, 
particularly  when  they  form  rapidly.  But  it  is  yet  to  be  determined  whether  cases  terminating 
thus  are  to  be  considered  as  diffuse  keratitis. 

The  Treatment  aims  at  limiting  the  inflammatory  process,  removing  excessive 
nervous  irritation,  and  opening  a  way  for  the  retrogressive  metamorphosis  of  the 
newly-formed  elements.  If  there  is  any  constitutional  disease  that  can  possibly 
influence  the  local  affection,  of  course  it  must  be  appropriately  treated.  The  means 
for  accomplishing  the  first  two  indications  are  the  same  as  those  that  succeed  in 
vascular  keratitis,  but  they  are  less  efficacious  in  diffuse  keratitis. 

Quite  lately,  especially  in  recent  cases,  the  favorable  effect  of  paracentesis  corneae  has  been 
seen,  for  the  process,  which  usually  runs  such  a  tedious  course,  has  been  arrested  in  eight  to 
fourteen  days.  But  in  vascular  diffuse  keratitis  with  marked  ciliary  irritation,  and  wThen 
complicated  with  iritis,  this  treatment  appears  of  little  value.  (Has?ier.)  In  some  cases  of  keratitis 
diffusa  running  a  very  chronic  course,  and  without  much  vascular  injection,  warm  applications 
have  proved  serviceable.  If  the  entire  conjunctival  sac  participated  moderately  in 'the  inflamma- 
tion, perfect  cure  sometimes  followed  very  soon.  {Graefe,  Secondi.) 

When  the  inflammation  approaches  or  has  reached  its  termination,  the  indication 
often  exists  to  assist  the  tardy  clearing  up  of  the  cornea.  Dusting  in  calomel  or 
introducing  salve  of  yellow  oxyd  of  mercury  are  then  very  advisable.  More 
irritating  remedies,  such  as  laudanum,  solutions  of  sulphate  of  copper  in  glycerine 
(RoosbroecTc),  &c,  should  not  be  applied  until  the  symptoms  of  irritation  and  the 
diseased  sensitiveness  of  the  eye  have  entirely  disappeared.  Even  then  they  should 
be  used  with  great  care  and  had  better  be  let  alone. 

Authorities. — Mackenzie,  Prakt.  Abhandlung  über  die  Krankheiten  des  Auges,  Weimar,  1832, 
S.407. — Arlt,  Krankheiten  des  Auges,  Prag,  1851,  I.  S.  183.— Hasner,  Klin.  Vorles,  Prag,  1860, 
S.  160,  and  Prag.  Med.  Wochenschrift,  1864,  Xro.  I. — Hutchinson,  A  Clinical  Memoir,  <fec,  London, 
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1863,  P.  2G.—Secondi,  Clinica  ocul.  di  Genova,  Torino,  1865,  P.  IZ.—  Graefe,  A.  f.  0,  VI.  2, 
S.  133. — Sämisch  and  Pagenstecher,  kl.  Beobacht,  Wiesbaden,  1862,  II.  S.  109. — Boosbroeck,  kl. 
Monatbl.,  1863,  S.  493.— Tetzer,  Wien.  Med.  Jahrb.,  1866.,  4.  S.  6. 

5.  Suppueative  Keratitis. 

Symptoms, — Purulent  collections  in  the  cornea  are  recognized,  by  their  great 
cloudiness,  and  by  the  disintegration  and  breaking  up  of  the  cornea  into  fatty  gran- 
ular detritus  which  occurs  in  them. 

The  symptoms  of  ciliary  irritation  which  precede  and  accompany  the  formation 
of  pus  in  the  cornea,  vary  in  all  degrees.  Sometimes  the  vascular,  at  others  the 
nervous  symptoms  are  the  more  prominent ;  sometimes  they  are  equal,  and  both  are 
very  intense ;  again  they  are  almost  absent.  These  differences  to  some  extent 
depend  on  the  causes,  and  will  be  more  fully  mentioned  when  speaking  of  the  course. 

Sometimes  the  collection  of  pus  is  an  abcess,  at  others  an  ulcer ;  -as  it  occurs  at 
one  time  in  the  parenchyma,  at  another  on  the  outer  surface  of  the  cornea.  Be- 
sides these,  we  have  the  pus  sinking  in  the  form  of  onyx  and  hypopion.  In  regard 
to  the  latter,  it  is  constantly  becoming  more  evident  that  the  purulent  collections  in 
the  anterior  chamber,  apart  from  the  rupture  posteriorly  of  corneal  abscesses,  may 
come  not  only  from  proliferation  of  iris  tissue,  but  are  extensively  derived  from 
inflammatory  proliferations  of  the  epithelium  of  Descemet's  membrane.  This 
suppurative  hydromeningitis  certainly  often  accompanies  suppurative  keratitis; 
still  iritis  is  not  a  necessary  antecedent  of  hypopion.  Such  inflammations  of  the 
membrane  of  Descemet  are  usually  found  along  with  broad,  extensive  ulcers,  with 
white-yellow  infiltrated  borders,  and  especially  in  all  extensive  and  deep  purulent 
collections  in  the  cornea,  accompanied  by  great  ciliary  irrition.  (Hypopyum-Kera- 
titis.     Poser.) 

The  contents  of  the  purulent  collection  are  not  always  homogeneous,  which  indicates  that  the 
process  is  capable  of  various  modifications.  Often  the  contents  look  like  pure  pus,  they  are 
creamy,  contain  firm  lumps,  and  appear  to  exercise  but  little  influence- on  the  surrounding  tissue, 
as  the  collection  of  pus  often  exists  for  a  long  while  without  destroying  the  lamellte  of  the  cornea 
in  contact  with  it.  In  such  cases  the  inclination  to  higher  formation  of  the  new  elements,  that  is, 
to  regeneration  of  the  cornea,  shows  itself  in  the  vicinity  of,  or  even  in,  the  purulent  collection. 
Iu  other  cases  the  pus  appears  very  fluid,  and  the  fatty  detritus  excessive,  the  inclination  to 
higher  development  is  absent;  on  the  contrary,  the  lamellar  substance  of  the  cornea  rapidly  melts 
away  as  far  as  the  outer  border  of  the  collection,  so  that  we  might  imagine  there  was  a  corrosive 
action  of  the  pus.  Another  series  of  cases  seems  to  act  in  the  same  way.  In  these  the  contents 
appear  at  first  stiff  and  yellow  ;  they  quickly  become  a  thickish  pus,  which  seems  to  melt  away 
everything  with  which  it  comes  in  contact.  This  product  is  much  like  disintegrating  tubercle. 
Finally,  cases  occur  in  which  the  affected  portions  of  cornea  break  up  into  a  light  gray  or 
gelatinous  translucent,  almost  colorless  mass.  These  cases  have  been  referred  at  least  partially 
to  softening,  a  process  differing  from  inflammation.  But  the  disintegration  certainly  depends  on  a 
process  of  development  in  the  corneal  corpuscles,  similar  to  that  forming  the  basis  of  suppu- 
ration. 

A.  The  abscess  appears  as  a  layer  of  yellowish  substance  (sometimes  red,  from  a 
mixture  of  blood),  in  the  cornea.  Partial  abscesses,  if  near  the  center  of  the  cornea, 
are  generally  roundish  ;  if  near  the  periphery,  kidney-shaped.  The  edge  of  such  an 
abscess  is  often  sharply  defined,  but  often,  alsp,  has  a  white-grayish  border,  which 
gradually  shades  off  into  a  gelatinous  opacity.  If  this  cloudiness  extends  to  the 
periphery  of  the  cornea,  newly-formed  vessels  are  found  in  it.  The  layers  of  cornea 
covering  the  abscess  anteriorly  are  often  but  little  changed,  and  their  surface  appears 
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very  polished.    In  other  cases,  however,  they  are  clouded  to  a  variahle  extent.     Oc- 
casionally, also,  they  are  vascular,  and  covered  with  rough  epithelium. 

The  purulent  collection  is  thickest  at  its  center,  and  at  that  point  sometimes 
extends  almost  through  the  cornea.  But  toward  the  border  it  flattens  out,  and  if- 
sharply  defined,  has  a  chisel-like  edge.  It  is  frequently  in  the  middle  layers  of  the 
cornea,  so  that  anteriorly  and  posteriorly  it  appears  covered  by  a  thick  layer  of  clear 
cornea.  Sometimes  it  is  in  the  posterior  layers  or  even  between  the  cornea  and 
Descemet's  membrane.  Finally  cases  not  unfrequently  occur,  in  which  the  anterior 
layers  contain  the  pus. 

In  total  abscess  of  the  cornea,  the  so-called  vortex  purulentus,  the  cornea  appears 
changed  to  a  yellowish-white  plug,  whose  edge  approaches  the  sclera,  and  whose 
surface  evidently  projects  above  the  normal  level,  showing  a  thickening  of  the 
cornea. 

At  first  the  contents  of  an  abscess  are  not  generally  fluid;  if  it  be  punctured, 
nothing  flows  out.  The  transformation  of  its  contents  to  pus  usually  begins  after  a 
few  days,  generally  in  the  center  of  the  mass — often,  however,  in  several  points  at 
the  same  time.  In  other  cases  the  first  stage  is  short ;  very  soon  the  entire  mass 
becomes  a  more  or  less  fluid  pus,  which  is  easily  evacuated  by  a  puncture,  and  occa- 
sionally even  ruptures  spontaneously.  There  is  no  certain  sign  by  which  we  may 
always  recognize  the  firmness  or  fluidity  of  the  contents  before  the  opening  of  the 
abscess. 

By  a  perpendicular  section  it  is  at  once  seen  that  the  purulent  matter  of  the 
abscess  does  not  form  a  compact  mass,  as  in  abscesses  in  the  subcutaneous  tissue, 
muscles,  &c,  but  appears  to  lie  in  more  or  less  thick  discs  between  the  laminse  of 
the  cornea ;  the  purulent  collection  consists  of  alternate  layers  of  inflammatory  pro- 
duct and  fibrous  lamellae. 

The  layers  of  pus  are  not  all  of  equal  extent,  and  their  centers  do  not  all  lie  in  the  same  radius 
of  the  cornea ;  hence  the  abscess  often  has  an  irregular,  lamellar  appearance.  This  is  especially 
true  of  the  center  of  the  purulent  collection,  for  here  a  great  number  of  layers  lie  over  each  other. 
Toward  the  border  this  number  decreases,  and  frequently  only  one  layer  is  found,  which  has 
opened  an  interlamellar  space  far  out. 

The  corneal  lamellae  traversing  the  abscess  appear  at  first,  especially  in  certain  cases,  to  take 
little  part  in  the  process,  as  they  show  scarcely  any  change.  But  sooner  or  later  they  begin  to 
cloud  up,  and  are  finally  destroyed,  by  progressive  decomposition  of  the  inflammatory  product, 
into  fatty  granular  masses,  then  permitting  communication  between  the  different  compartments 
of  the  purulent  collection.  The  lamellae,  however,  are  not  destroyod  at  points  immediately 
behind  each  other,  but  at  any  part  that  is  in  contact  with  the  pus.  The  abscess  proper  consists, 
then,  in  layers  of  pus  placed  over  each  other,  which  are  connected  together  by  irregularly  situated 
openings  of  variable  size  in  the  separating  corneal  lamellae.  It  is  only  after  some  time  that  these 
projecting  lamellae  deliquesce  and  the  cavity  of  the  abscess  becomes  single. 

The  pus  in  abscesses  is  under  a  certain  pressure,  and  naturally  presses  against  its 
boundaries.  The  bulging  forward  of  the  anterior  or  posterior  wall  is  only  a  result 
of  these  mechanical  conditions.  It  can,  moreover,  scarcely  be  doubted,  that  in  large 
and  quickly-forming  abscesses,  gangrenous  destruction  of  some  portions  of  the  in- 
flamed part  is  not  unfrequently  intimately  connected  with  this  state. 

The  lateral  extension  of  the  abscess  is  partially  dependent  on  the  progressing  disease,  but  is 
also,  partly  mechanical.  The  pus  collecting  in  the  interlamellar  spaces  separates  the  layers  more 
and  more  to  give  itself  room,  and,  on  account  of  the  equality  of  the  pressure  exercised  by  the  fluid, 
the  individual  layers  .of  pus  acquire  a  nearly  circular  shape.  Particularly  in  the  loose  middle 
layers  of  the  cornea  does  it  find  a  favorable  chance  to  spread  out  laterally.    Hence  the  periphery 
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of  the  abscess  is  usually  in  the  middle  layers,  and  as  it  extends  beyond  the  actually  inflamed  part 
it  often  appears  sharply  bounded. 

JB.  Besides  the  pressure,  the  weight  of  the  pus  also  acts ;  hence  it  sometimes  sinks 
down  between  the  lamella)  of  the  cornea,  pressing  them  apart.  Tbis  condition,  from 
its  resemblance  to  the  lunula  of  the  nail,  is  called  onyx,  or 
unguis.  Onyx  (Fig.  3,  a)  generally  lies  in  the  middle  inter- 
lamellar  space,  at  its  lowest  part,  moving  inw7ard  or  out- 
ward, according  to  the  motion  of  tbe  head.  Its  lower  edge, 
5,  does  not  reach  quite  to  the  corneal  margin ;  the  upper,  c,  is 
straight  or  concave,  rarely  convex  —  often,  however,"  not 
sharply  defined,  but  always  forming  an  acute  angle.  Corre- 
sponding to  tbe  anatomical  condition,  onyx  is  almost  always  a 
flat  layer,  which  is  pushed  in  between  the  layers  of  the  cor- 
nea, and  which,  when  examined  from  the  side,  is  seen  to  be 
separated  from  the  iris  by  the  entire  anterior  chamber. 

This  evident  distance  of  the  anteriorly  convex  layer  of  pus 
from  the  iris,  and  its  sharp  upper  border,  above  wbich  may 
^  be  seen  parts  of  the  iris  lying  below  its  level,  form  the  diag- 
nostic points  between  onyx  and  hypopion,  d;  for  the  latter 
lies  in  contact  with  the  iris,  and  when  viewed  from  above, 
presents  a  thickness  equal  to  tbe  depth  of  the  anterior  cham- 
ber. A  further  diagnostic  symptom  is  the  universally  greater 
mobility  of  hypopion  on  lateral  motion  of  the  head.  This, 
\5  however,  is  less  significant,  as  onyces  also  occur  which  readily 
change  their  position,  while  bypopia  sometimes  do  not  move, 
on  account  of  their  firmness.  The  diagnosis  is  most  difficult  when  they  occur  to- 
gether and  attain  a  high  grade.  Then  the  presence  of  the  onyx  can  sometimes  only 
be  determined  by  the  thinness  of  the  cornea  lying  in  front  of  it,  and  from  the  exist- 
ence of  an  abscess  or  ulcer. 

In  some  rare  cases  the  discovery  of  the  canal  uniting  the  ulcer  or  abscess,  e,  and  the  onyx  aid 
the  diagnosis.  This  appears  as  a  small  pus-colored  line,  which  runs  from  the  under  border  of  the 
abscess  to  the  upper  one  of  the  onyx  ;  it  always  exists,  whether  discoverable  or  not;  sometimes, 
by  pressure  on  the  lower  part  of  the  cornea,  this  otherwise  invisible  canal  may  be  filled  with,  pus 
and  thus  brought  to  view. 

The  size  of  the  onyx  is  very  variable.  Sometimes  it  is  a  small  yellow  streak 
arouud  the  margin  of  the  cornea,  and  it  requires  a  practiced  eye  to  detect  it;  some- 
times the  vertical  diameter  is  half  a  line;  again,  the  upper  border  of  the  onyx 
unites  with  the  lower  border  of  the  abscess;  cases  even  occur  where  the  abscess, 
being  situated  at  the  upper  part,  the  entire  cornea  appears  divided  into  an  anterior 
and  a  posterior  half  by  the  onyx. 

G.  Corneal  ulcers  are  very  frequent.  They  usually  occur  primarily,  that  is, 
without  precedent  abscess  or  onyx.  A  circumscribed  part  of  the  anterior  layer  of 
the  cornea  clouds  over,  its  surface  becomes  dull,  assumes  a  peculiar  rough  appear- 
ance, and  falls  off,  leaving  a  loss  of  substance,  which  spreads  with  the  progress  of 
the  disease. 

Any  part  of  the  cornea  may  become  the  seat  of  an  ulcer,  whose  size  varies  greatly. 
Sometimes  it  is  no  larger  than  a  hemp-seed  ;  again  it  extends  over  nearly  the 
whole  cornea.  Often  the  ulceration  does  not  extend  beyond  the  anterior  layer, 
while  in  other  cases,  even  with  slight  extent  of  the  ulceration,  its  base  seems  to  rest 
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on  Desccmet's  membrane,  or  it  even  perforates  the  cornea,  so  that  the  anterior 
chamber  communicates  externally. 

Tha  form  of  the  ulcer  varies  greatly.  "When  central,  it  is  generally  round  or 
oval;  when  peripheral,  kidney-shaped  or  semilunar.  The  edges  are  usually  smooth  - 
the  ulcer  resembles  a  trough  whose  floor  joins  the  surface  of  the  cornea  at  an  obtuse 
angle,  so  that  the  borders  of  the  ulcer  are  almost  imperceptible.  But  in  other  cases 
the  edges  are  quite  steep,  or  even  perpendicular  to  the  surface  of  the  cornea  and  the 
floor  of  the  ulcer.  The  surface  of  the  side  and  floor  are  often  smooth  without 
perceptible  prominences.  But  just  as  often  in  trough-shaped  ulcers  they  appear 
stair-like  {treppenartig)  or  in  layers.  In  ulcers  with  perpendicular  walls  they  often 
appear  ragged,  as  if  eaten  away,  or  even  overhanging.  The  floor  of  the  ulcer  as  a 
whole  is  mostly  concave  and  smooth,  or  uneven,  with  small  elevations.  Where  the 
ulcer  is  extensive  and  deep,  its  floor  is  not  unfrequently  bulged  forward  by  the 
intraocular  pressure  and  projects  above  its  edges  as  a  vesicle.  It  is  often  covered 
by  a  fatty,  purulent,  or  gelatinous  product  of  varied  amount.  The  ulcer  and  parts 
around  it  appear  pus  or  brawn-colored,  since  the  prolifications  in  the  neighborhood 
of  the  ulcer  continue  or  even  increase. 

Vessels  are  often  seen  on  the  cloudy  floor  of  the  ulcer,  especially  when  a 
vascular  keratitis  has  been  developed  in  its  neighborhood.  In  fact  the  develop- 
ment of  vessels  about  the  periphery  of  the  ulcer  is  not  unfrequently  very  extensive  ; 
one  fine  network  of  vessels  mingling  with  another,  surrounds  the  suppurating  spot, 
but  only  a  small  number  of  the  twigs  go  over  the  edge  of  the  ulcer,  to  be  lost 
on  its  floor.  If  the  ulcer  is  on  the  edge  of  the  cornea,  so  that  part  of  it  is  in  contact 
with  the  limbus  conjunctivalis,  or  if  perforation  has  occurred  and  a  part  of  the  iris 
prolapsed,  granulations  not  unfrequently  form  on  the  floor.  With  continued  devel- 
opment these  project,  and  by  their  flesh  color  and  inclination  to  bleed,  exhibit  great 
vascularity.  Oases,  however,  appear,  where  from  the  rapid  casting  oif  of  the  pus, 
all  cloudiness  in  the  ulcer  is  absent,  and  this  then  appears  as  a  loss  of  substance 
with  transparent  walls. 

When  the  ulcer  is  not  in  the  lower  edge  of  the  cornea,  onyx  very  often  accom- 
panies it ;  the  pus  from  the  ulcer  having  sunk  down  between  the  layers  of  the 
rornea  and  collected  at  the  lowest  point. 

Causes. — 1.  These  are  in  part  the  same  irritating  circumstances  that  excite  other 
forms  of  keratitis.  Doubtless  great  intensity,  long  duration,  or  frequent  repetition 
of  an  injury  may  very  much  favor  the  proliferation,  and  thus  cause  a  transforma- 
tion of  the  process  to  suppuration.  But  this  explanation  does  not  answer  for  all 
cases.  Sometimes  very  extensive  ulcerations  result  from  limited  injuries  of  slight 
intensity  and  short  duration,  without  sufficient  cause  for  them  being  found  in  the 
constitution  of  the  individual.  In  this  regard  chemical  and  mechanical  injuries  of 
all  kinds,  but  especially  wounds  of  the  cornea,  must  be  considered  as  very  important. 
Suppurative  keratitis  is  one  of  the  worst  enemies  to  all  eye-operations  in  which  the 
cornea  is  wounded.  Concussions  of  the  cornea  often,  torn,  bruised,  and  unclean 
wounds  usually,  cause  suppuration  :  and  it  is  by  this  means  that  foreign  particles  in 
it  are  often  removed. 

2.  A  peculiar  kind  of  corneal  inflammation  is  the  neuroparalytic.  It  is  devel- 
oped with  more  or  less  hypersemia  and  edematous  swelling  of  the  conjunctiva,  as  a 
result  of  disturbance  of  conduction  of  the  fifth  pair  of  nerves.  In  incomplete 
paralysis  of  this  nerve  it  is  rare,  usually  remains  partial,  and  does  not  generally  go 
on  to  purulent   destruction,  but    remains   as  simple  infiltration,    and  frequently 
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recedes.  But  in  total  paralysis  of  the  branches  of  the  fifth,  pair  going  to  the  eye, 
purulent  destruction  of  the  cornea  often  occurs.  The  entire  cornea  is  then  generally 
affected ;  it  first  becomes  brawny,  then  gray,  milk-white,  and  finally  pus-colored  ; 
swells,  and  is  destroyed  to  a  greater  or  less  extent,  forming  ulcers.  Histologically, 
this  form  of  keratitis  corresponds  with  the  suppurative  inflammation  caused  by  other 
external  injuries.  (His.)  There  are  strong  grounds  for  supposing  that  it  is  not  so 
much  the  neuroparalysis,  i.  e.,  the  diminished  or  removed  conduction  of  nervous 
impulse  governing  nutrition  (Büttner'),  as  the  various  external  injuries  (to  which  it  is 
more  subject  on  account  of  the  insensibility  of  the  organ),  that  form  the  immediate 
cause  of  the  affection,  and  hence  that  neuroparalytic  keratitis  must  be  chiefly 
regarded  as  traumatic.  {Snellen,  Winther.) 

The  inflammation  does  not  always  remain  limited  to  the  cornea.  Apart  from  the 
customary  participation  of  Descemet's  membrane,  the  iris  also  is  often  included  in 
the  proliferation  process.  The  results  are  cloudiness  of  the  aqueous  humor,  hypopion, 
deposits  on  the  capsule  and  posterior  synechia  of  the  pupillary  margin.  Beside  this 
there  is  in  highly-developed  cases  a  decided  diminution  of  secretory  activity  in  the 
internal  parts  and  adnexa  of  the  eye.  Indeed  a  marked  diminution  of  intraocular 
pressure  is  not  unfrequent,  and  there  is  softening  of  the  globe  and  marked  dryness 
of  the  conjunctiva  and  cornea,  whose  epithelium  becomes  rough  and  appears  covered 
with  tenacious  mucus.  These  circumstances  probably  participate  in  the  pathogenesis 
of  ophthalmia,  and  may  increase  the  intensity  and  extent  of  the  process. 

Anything  that  ca»  limit  or  prevent  conduction  in  the  fifth  pair  of  Derves,  may  be  considered 
as  secondary  causes  of  the  disease,  diseases  of  its  central  parts,  wounds,  tumors  at  the  base  of 
the  brain,  &c.  But  especially  to  be  mentioned  is  meningitis  basilaris;  this  is  sometimes 
primary,  sometimes  the  localization  of  a  general  disease,  such  as  pyaemia,  tuberculosis,  &c,  and 
as  it  sympathetically  affects  the  trunk  and  great  ganglion  of  the  nerve,  it  may  cause  the  neuro- 
paralytic form  of  ophthalmia  by  anaesthesia  of  the  eye.  (Ca?istatt.)  Epidemic  cetebro-spinal 
meningitis  has  the  same  effect,  and  certain  epidemics  are  especially  marked  by-  suppurative 
inflammation  of  the  anterior  parts  of  the  eye,  which  may  be  ascribed  to  neuroparalysis.  {Schirmer.) 
With  similar  restrictions,  the  anaesthetic  form  of  lupus  should  be  here  mentioned.  {Eiegler,  Boeck 
and  Damelsen.)  Lastly  such  local  diseases  would  seem  to  occur  exceptionally  in  diabetes 
mellitus  {Simroch,  Knapp) ;  at  least  in  its  later  stages,  paralysis  is  seen  in  various  parts  (Seegen), 
which  in  certain  cases  may  serve  to  explain  ophthalmias  of  this  kind. 

3.  Keratitis  is  often  developed  with,  or  as  a  result  of.  purulent  panophthalmitis  (see 
section  on  this),  as  well  as  whenever  there  is  a  deposit  of  pus  or  blood  in  the  anterior 
chamber ;  then  it  causes  perforation  and  the  evacuation  of  the  morbid  product,  such 
panophthalmia}  may  be  either  primary  or  secondary,  and  in  the  latter  case  are 
dependent  on  certain  blood  diseases,  such  as  pysemia,  tubercolosis,  typhus,  puerperal 
fever,  glanders,  anomalous  exanthemata,  &c.  They  either  begin  in  the  meninges 
of  the  brain  and  the  inflammation  ttyence  extends  along  the  sheath  of  the  optic  nerve 
into  the  eye,  or  the  general  disease  affects  the  interior  of  the  eye  originally. 

4.  Not  unfrequently  suppurative  keratitis  proceeds  from  other  forms  of  corneal 
inflammation,  by  increase  of  the  process  of  proliferation.  This  occurs  rarely  in 
diffuse  keratitis,  more  frequently  in  the  vascular  form  and  most  frequently  in  herpes, 
whose  efflorescences,  by  extension  of  the  inflammatory  foci,  readily  change  to  ulcers, 
which  no  longer  bear  the  herpetic  character  but  perfectly  correspond  with  those 
occurring  primarily.  Moreover,  gangrenous  or  mortified  parts  of  the  cornea  are 
demarcated  by  purulent  foci,  just  as  foreign  bodies  are,  and  so  the  parts  which  have 
become  incapable  of  living  are  more  rapidly  cast  off  and  the  cure  is  hastened. 

5.  Finally,  suppuration  of  the  cornea  often  occurs  in  the  course  of  blenuorrhcea, 
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diphtli critic  conjunctivitis,  &c,  in  fact  in  any  conjunctivitis  commencing  with  great 
intensity  and  proceeding  with  marked  hyperaniia,  swelling  and  increase  of  temper- 
ature. For  under  such  circumstances  the  inflammation  is  readily  propagated  from 
the  conjunctiva  to  the  cornea,  and  leads  to  extensive  ulceration  in  the  latter. 

The  Course  of  keratitis  suppurativa  is  very  variable  and  much  influenced  by  the 
causes. 

1.  Where  it  arises  from  constitutional  causes  the  whole  cornea  may  become 
a  mass  of  pus  in  a  few  hours  or  a  couple  of  days  ;  this  quickly  deliquesces  or  becomes 
gangrenous.  Strangely  enough,  in  these  cases  the  symptoms  of  irritation  are  not 
always  very  decided;  they  vary  in  all  degrees,  and  are  often  scarcely  noticeable  : 

Under  such  circumstances,  however,  the  suppurative  keratitis  is  not  always  total,  sometimes 
with  or  without  symptoms  of  irritation,  an  abscess  or  ulcer  of  limited  extent  is  developed  in  it 
It  is  true  this  may  extend  and  soon  lead  to  phthisis  cornea?,  but  it  not  unfrequently  remains 
limited,  and  after  a  while  is  absorbed  or  cicatrizes  like  suppurative  keratitis  from  other  causes.  It  is, 
then,  difficult  to  believe  that  the  constitutional  disease  is  limited  to  a  part  of  the  cornea.  Probably 
external  injuries,  propagation  of  inflammation  from  the  conjunctiva,  &c,  may  be  blamed  as  the 
immediate  causes  of  these  states. 

2.  The  abscesses  caused  by  gonorrhceal,  purulent  or  diphtheritic  disease  are  not 
less  rapid  in  then*  course. 

3.  The  neuroparalytic  is  generally  more  chronic;  cases,  however,  do  occur  which 
run  their  coarse  in  one  or  two  weeks.  But  more  frequently  the  paralysis  exists  a 
long  time  without  the  cornea  showing  any  change ;  the  corneal  disease  is  not  a  neces- 
sary result.  If  it  finally  does  occur  the  points  of  inflammation  sometimes  remain 
unchanged  for  weeks  or  months,  temporarily  improve,  again  grow  worse,  and  so  on, 
or  in  their  places  come  ulcers  of  very  chronic  course  and  slight  inclination  to  extend ; 
they  even  show  a  tendency  to  heal  and  again  break  out,  and  so  it  goes  on  till  the 
process  on  the  cornea  ends. 

4.  But  the  course  of  spontaneous  or  traumatic  suppurative  keratitis  varies  most. 
a.  Its  development  is  often  so  rapid  that  the  stage  of  gray  cloudiness  is  so  short 

as  to  be  overlooked  ;  within  a  few  hours  or  a  day  or  two,  a  more  or  less  extensive 
abscess  is  formed,  or  even  the  whole  cornea  changed  to  pus. 

At  the  same  time  the  symptoms  of  irritation  in  the  ciliary  vessels  and  nerves  are 
sometimes  very  slight.  Cases  occur  in  which,  in  spite  of  the  extensive  formation  of 
pus  in  the  cornea,  the  conjunctiva  and  episcleral  tissue  are  scarcely  injected,  local 
temperature  is  normal  and  pain  absent,  other  cases  begin  with  symptoms  of  irrita- 
tion, which  may  be  excessive,  but  these  soon  subside  and  the  process  becomes  torpid. 
These  are  usually  cases  where  the  immediate  cause  is  obscure.  Similar  to  cold 
abscesses  in  other  parts  of  the  body,  these  painless  collections  of  pus  are  usually 
sharply  bounded  and  quickly  extend  in  depth  and  breadth,  and  even  destroy  the  whole 
cornea.  They  are  often  complicated  with  iritis,  and  then  extensive  hypopion  fre- 
quently occurs.  The  occurrence  of  symptoms  of  irritation  is  generally  a  good  sign : 
it  shows  the  commencement  of  a  limiting  reaction,  and  this  is  usually  first  evinced 
by  a  gray  cloudiness  around  the  collection  of  pus. 

These,  however,  are  rare  exceptions  ;  where  the  keratitis  is  acute,  the  accompa- 
nying vascular  and  nervous  irritation  is  generally  decided.  Especially  where  it 
has  been  produced  by  an  external  cause,  hyperemia  of  the  episcleral  and  conjunc- 
tival vessels,  heat,  pain,  and  photophobia  are  apt  to  be  excessive,  although  cases  occur 
where  the  cornea-  suppurates  with  slight  symptoms  of  irritation,  as  after  cataract 
operations.     This  occurs  not  unfrequently  in  old,  decrepit  individuals. 
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5.  In  opposition  to  these  cases  with  acute  development  of  purulent  collections, 
inflammatory  corneal  infiltrations  occur,  which,  with  more  or  less  decided  symptoms 
of  irritation,  exist  for  weeks,  increasing  and  diminishing  till  suppuration  finally 
shows  itself. 

5.  When  the  ahscess  is  once  formed  it  generally  runs  its  course  quickly,  in  rare 
cases  it  remains  closed  for  weeks.  The  same  is  true  of  onyx ;  small  onyces  often 
come  and  go  within  a  few  days,  and  vary  greatly  in  regard  to  their  depth.  Large 
collections  of  pus  on  the  contrary  often  exist  for  weeks  before  they  disappear  or 
change  their  conditions.  The  ulcer  frequently  advances  and  destroys  large  portions 
of  the  cornea,  before  limiting  itself;  in  other  cases  it  clears  up  almost  immediately. 
Again  it  becomes  chronic,  the  formation  of  pus  continues  for  weeks,  with  less  symp- 
toms of  irritation,  the  floor  and  sides  of  the  ulcer  remain  cloudy,  and  constantly 
secrete  pus,  without  the  size  of  the  ulcer  varying  much.  When  the  ulcer  cleans  off, 
it  frequently  heals  rapidly,  but  sometimes  it  remains  without  symptoms  of  irritation 
for  weeks  or  months  before  completely  filling  up. 

.  Results. — A.  Abscess  of  the  cornea  is  capable  of  resorption.  The  entire  disappear- 
ance of  small  abscesses,  especially  in  children,  is  not  uncommon.  But  the  larger  the 
amount  of  pus  and  the  older  the  individual  the  more  rarely  does  this  favorable  result 
occur.  If  the  pus  does  not  break  through  and  resorption  gradually  cease,  extensive  and 
thick  leucomata  are  left ;  these  depend  partly  on  metamorphosed  remains  of  pus, 
partly  on  new  tissue,  which  has  replaced  that  destroyed.  If  the  abscess  was  exten- 
sive the  whole  cornea  usually  shrinks  and  changes  to  an  opaque,  tendinous  plug, 
which  closes  the  contracted  and  irregular  sclerotic  opening  of  the  atrophying  globe. 
Sometimes,  in  such  cases,  part  of  the  pus  changes  to  a  fatty,  chalky  mass,  which  sub- 
sequently appears  pressed  into  the  cloudy  part  of  the  cornea,  as  a  sort  of  concre- 
ment.  On  the  whole,  these  are  rare  results  in  cases  arising  from  blennorrhcea,  &c, 
and  are  scarcely  ever  seen  where  the  disease  of  the  cornea  occurs  as  a  symptom  of 
a  constitutional,  affection.  Frequently,  especially  in  the  latter  class  of  cases,  the 
cornea  is  rapidly  destroyed  to  the  whole  depth  and  extent  of  the  purulent  collection, 
and  an  open  (and  often  perforating)  ulcer  is  caused,  which  again  cleans  up  and  cica- 
trizes or  spreads  in  all  directions,  and  finally  destroys  a  large  part  or  the  whole  of 
the  cornea. 

Then  the  process  sometimes  seems  to  correspond  more  with  necrosis,  the  cornea  breaks  up  into 
a  gray  pultaceous  mass,  which  lies  on  the  iris  for  a  time  before  falling,  and  but  slightly  resembles 
pus.  In  other  cases  the  cornea  mortifies  completely  and  changes  to  a  discolored,  badly-swelling 
pulp,  or  dry-wrinkled  scurf,  which  subsequently  falls  off.    Phthisis  of  the  cornea  results. 

In  by  far  the  greater  number  of  cases  the  deliquescence  into  pus  occurs  more 
slowly;  collections  of  pus  form  in  one  or  more  points  of  the  abscess,  which  gradu- 
ally augment,  unite,  and  break  through.  Sometimes  the  abscess  perforates  posteriorly, 
the  pus  is  partly  evacuated  into  the  anterior  chamber,  and  the  anterior  wall  is  not 
destroyed  till  later  in  the  disease.  As  a  rule,  however,  the  anterior  wall  of  the 
abscess  is  destroyed  first,  the  collection  of  pus  changes  to  an  excavated  ulcer,  which, 
from  progressive  destruction  of  its  walls,  becomes  an  open  ulcer,  frequently  perfo- 
rate?, and  not  rarely  causes  phthisis  of  the  cornea  or  atrophy. 

According  to  recent  observation,  which,  however,  requires  confirmation,  deep  abscesses,  with 
marked  symptoms  of  irritation,  aqpompanied  by  iritis,  frequently  perforate  posteriorly  and 
cause  bypopion.  Then  by  oblique  light  it-is  said  that  we  may  see  a  second  layer  of  pus  behind 
the  abscess,  in  contact  with  the  membrane  of  Descemet,  which  connects  with  the  abscess  by  an 
inverted,  funnel-shaped  plug  of  pus,  and  cither  directly  perforates  to  the  anterior  chamber 
or  breaks  through  indirectly  by  the  formation  of  an  onyx  on  the  floor  of  the  chamber.     Then  the 
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pus  passes  from  the  abscess  to  the  anterior  chamber.  Sometimes,  when  the  opening  is  directly 
into  the  anterior  chamber,  the  aqueous  enters  the  cavity  of  the  abscess  and  bulges  out  the  anterior 
wall.  If  the  perforation  occurs  through  au  onyx  this  does  not  happen,  for  then  the  communicat- 
ing canal  is  closed  by  intraocular  pressure.  In  such  cases  the  abscess  often  fills  and  empties  itself 
posteriorly.  (Gangrenous  corneal  abscesses.    A.  Weber.) 

B.  The  onyx  itself  is  of  slight  importance.  "When  the  collection  of  pus  is  not 
large,  the  onyx  often  disappears  very  quickly,  and  the  cornea  is  generally  left 
transparent. 

This  disappearance  is  not  altogether  dependent  on  resorption,  the  pus  often  escapes  out- 
wardly. For  the  onyx  is  connected  with  the  abscess,  by  a  canal  in  the  corneal  tissue,  and  if  the 
latter  opens  outwardly,  or  is  from  the  first  an  ulcer,  there  is  nothing  to  prevent  the  escape  out- 
ward of  the  pus  from  the  onyx. 

In  large  onyces  the  prognosis  is  less  favorable,  leucomata  usually  remaining  after 
them,  for  the  layers  inclosing  the  dependent  pus  are  generally  also  much  affected ; 
besides,  a  part  of  the  pus  is  transformed  into  an  insoluble  chalky  mass  and  encysted 
in  the  cloudy  layers.  As  a  result  of  this  participation  of  the  lamella?,  a  large  onyx 
is  apt  to  burst  open  and  form  an  ulcer,  which  joins  "with  the  original  collection 
of  pus.  In  large  onyces  the  extensive  separation  of  the  corneal  layers  has  a  bad 
influence  on  the  nutrition,  and  may  produce  atrophy,  necrosis,  &c,  the  way  for 
which  was  already  paved  by  keratitis. 

G.  1.  The  open  ulcer  may  heal  without  opacity.  In  children  especially,  under 
favorable  circumstances,  even,  extensive  and  deep  excavated  ulcers  fill  up  with 
transparent  corneal  tissue,  and  disappear  without  leaving  a  trace  ;  or  they  leave  a 
slight  cloud,  which,  with  time  and  the  growth  of  the  cornea,  is  lost  sight  of.  In 
adults  this  result  can  only  be  hoped  for  when  the  ulcer  is  very  superficial,  and  even 
then  a  superficial  opacity  is  often  left,  which  after  partially  clearing  up,  remains 
stationary.  The  cloudiness  is  generally  more  extended  and  thicker  the  more  rapid 
the  filling  up  of  the  ulcer. 

2.  In  ulcers  with  abrupt  edges,  as  in  extended  or  deep  excavated  ulcers  in  adults, 
as  a  rule,  only  a  portion  of  the  loss  of  substance  is  replaced  by  transparent  corneal 
tissue ;  the  rest  is  filled  up  by  a  gray-white  tissue,  which,  except  as  regards  the 
opacity,  corresponds  with  normal  cornea  in  its  histological  character.  Thus  there 
occurs  a  more  or  less  thick  opacity  or  tendinous  cicatrix,  corresponding  in  form  to 
the  loss  of  substance. 

3.  The  vascular,  spongy  new  formations  on  granulating  ulcers,  subsequently 
change  to  so-called  epithelial  or  connective  tissue  cicatrices,  which  latter,  in 
peripheral  ulcers,  form  a  continuation  of  the  conjunctiva,  and  by  atrophying  greatly, 
may  cause  false  pterygium. 

4.  In  ulcers  which   are  of  slight  extent  but  deep,  extending   almost  to  the 

membrane  of  Descemet,  the  thin  floor  of 
the  ulcer  is  often  pushed  forward  (Fig.  4, 
a)  into  a  vesicle,  which  from  its  thinness 
is  generally  transparent,  at  least  at  the 
summit. 

It  was  thought  that  this  vesicle  consisted 
entirely  of  membrane  of  Descemet,  but  on  more 
careful  examination  it  has  been  found  that  some 
of  the  posterior  layers  of  the  cornea  proper  are 
also  engaged,  and  that  even  if  at  the  summit  of  the  vesicle,  Descemet's  membrane  is  exposed,  the 
lateral  walls  at  least  have  a  covering  of  corneal  layers,  which  layers  increase  in  thickness  at  the 
border,  for  the  floor  of  the  ulcer  descends  stair-like  toward  the  center. 
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This  state  has  heen  called  keratocele  and  hernia  of  the  cornea.  It  leads  almost 
always  to  perforation  with  its  results.  The  aqueous  escapes,  the  perforation  closes, 
the  vesicle  forms  again,  &c.  Sometimes,  however,  hy  the  growth  of  corneal  tissue, 
the  walls  are  strengthened  and  a  cicatrix  is  formed,  which  contracts,  then  the  vesicle 
is  flattened  out  and  the  rupture  of  the  cornea  heals,  leaving  a  flat  cicatrix. 

5.  Large  ulcers  do  not  acquire  so  great  a  depth  before  bulging  out ;  under 
favoring  circumstances  the  protrusion  reaches  a  high  grade  without  the  ulcer  being 
deep.  Frequently  the  base  appears  only  slightly  pressed  forward  (Fig.  4,  i.) ;  in 
other  cases  the  projection  is  vesicular,  and  the  closure  of  the  lids  becomes  difficult 
or  impossible.     This  condition  is  called  ulcerative  corneal  staphyloma. 

The  shape  of  the  vesicle  is  spherical  or  conical,  according  as  the  coverings  are 
of  the  same  thickness  throughout,  or  are  thinner  at  one  part.  The  zenith  of  the 
vesicle  is  not  always  at  the  center,  but  corresponds  to  the  thinnest  part  of  the  floor 
of  the  ulcer. 

In  very  rare  cases  the  superficial  layers  of  the  cornea  ulcerate  throughout  their  extent,  and 
the  posterior  lamina?  forming  the  floor  of  the  ulcer,  are  pressed  forward  en,  masse,  forming  a  total 
ulcerative  protrusion. 

The  walls  of  the  vesicle  are  at  first  mostly  grayish  or  yellowish,  and  the  surface 
is  covered  with  a  purulent  deposit.  The  ulceration  extends,  the  walls  of  the 
staphyloma  become  thinner,  and  finally  a  rupture  occurs.  Under  favorable  circum- 
stances, however,  the  ectatic  ulcer  clears  up,  the  development  of  tissue  goes  on  more 
slowly,  and  the  new  elements  assume  a  higher  development.  Hence  the  anterior 
Avail  of  the  vesicle  is  covered  with  a  thick  layer  of  neoplastic  corneal  substance,  and 
a  layer  of  cloudy  epithelium  ;  the  result  is  a  cicatricial  corneal  staphyloma.  Some- 
times, however,  by  atrophy  and  thickening  of  the  new  tissue  the  staphyloma 
flattens  or  even  disappears. 

6.  Large,  and  especially  deep,  ulcers  often  cause  unevenness  of  the  entire  cornea, 
and,  consequently,  disturbance  of  vision.  If  there  is  a  protrusion  of  the  layers  under 
the  ulcer,  surrounding  parts  of  the  cornea  that  are  not  ulcerated  are  also  protruded. 
In  other  cases,  however,  the  whole  cornea  flattens  out,  as  the  cicatrix  shrinks  and 
retracts  with  it  the  surrounding  parts. 

7.  A  frequent  result  of  corneal  ulcers  is  perforation.  This  occurs  the  more 
readily  the  larger  and  deeper  the  ulcer ;  being  almost  universal  in  those  reaching  to 
the  membrane  of  Descemet.  In  this  case  the  perforation  may  result  from  normal 
intraocular  pressure;  where  the  ulcer  is  shallow,  the  pressure  must  be  abnormally 
increased.  This  is  particularly  necessary,  where  the  floor  of  the  ulcer  has  not  be- 
come extensible  by  inflammatory  change. 

The  abnormal  increase  of  intraocular  pressure  may  result  from  local  increase  of 
blood  pressure,  or  an  increase  of  the  contents  of  the  globe.  But  it  is  much  more 
frequently  caused  by  a  simultaneous  contraction  of  the  muscles  of  the  eye-ball.  For 
these  surround  the  globe  iu  greater  or  less  arcs,  and,  as  it  is  fixed,  compress  it  by 
their  simultaneous  action ;  since  a  curved  muscle,  when  its  ends  cannot  be  approxi- 
mated by  contraction,  seeks  to  shorten  itself  from  an  arc  to  the  chord  of  the  arc. 

These  strong  simultaneous  contractions  of  the  recti  muscles  arc  often,  or  even  as  a  rule,  asso- 
ciated. Intense  or  spasmodic  contraction  of  the  muscles  of  the  body,  lifting  heavy  weights, 
sneezing,  coughing,  vomiting,  straining  at-stool,  &c,  may  thus  cause  perforation  of  the  cornea. 

At  the  moment  of  perforation,  if  the  opening  is  small,  the  aqueous  humor  alone 
escapes;  as  the  vitreous  is  pressed  on  by  the  muscles,  it  drives  the  iris  and  lens  for- 
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ward  against  the  posterior  wall  of  the  cornea.     "When  the  perforation  is  small,  a 
prolapse  of  the  iris  is  only  possihle  at  this  time,  if  the  opening  is  at  the  periphery 
of  the  cornea,  or  when  the  lens  is  absent,  or  a  rupture  of   the  zonula  occurs, 
as  occasionally  happens  at   the  moment    of   rupture   in  peripheral   corneal   per-' 
forations. 

For  where  the  perforation  is  peripheral,  the  direction  in  which  the  aqueous  escapes  is  nearly 
parallel  to  the  surface  of  the  iris ;  and,  while  escaping,  it  readily  removes  the  margin  of  the  pupil, 
corresponding  to  the  perforation,  from  the  lens,  aud  pushes  the  iris  into  the  opening.  If  the  per- 
foration be  somewhat  further  from  the  margin  of  the  cornea,  the  aqueous  cannot  cause  a  prolapse 
at  the  moment  of  perforation,  as  there  is  only  a  minimum  of  aqueous  behind  the  iris,  while  that 
iu  front  of  it  escapes  perpendicularly,  or  at  least  at  a  great  angle  to  it;  so  that  it  is  rather  pushed 
away  from  the  opening.  If,  however,  the  lens  be  absent,  or  the  zonula  ruptured,  the  case  is 
different.  For  then  the  vitreous  has  a  chance  to  press  into  the  perforation,  and  also  push  in  the 
portion  of  iris  in  front  of  it. 

The  intraocular  pressure  is  diminished  or  removed  by  the  escape  of  the  aqueous, 
and  in  the  intraocular  vessels,  the  mechanical  resistance  and  muscular  contractility 
of  their  walls  alone  oppose  lateral  pressure ;  if  these  have  suffered,  ruptures  easily 
occur,  a  choroidal  or  retinal  hemorrhage  takes  place,  and  may  prove  serious.  In  a 
normal  state  of  the  vessels,  this  is  not  to  be  feared  ;  here,  at  most,  a  dilatation  of  the 
vessels  and  subsequent  passive  hyperasmia  of  the  choroid  and  retina  occur. 

a.  If  the  floor  of  the  ulcer  simply  breaks  through,  while  still  thick,  and  the  deeper 
layers  have  not  been  affected  by  the  ulceration,  the  edge3  will  sometimes  come 
together  and  heal  by  the  first  intention.  Then  the  aqueous  collects  again,  the  iris 
aud  lens  resume  their  former  positions.  This  may  be  repeated  several  times,  and 
healing  take  place  as  if  there  had  been  no  perforation. 

5.  If  the  perforation  be  small  and  ulcerated,  or  a  rupture  be  only  partly  healed 
by  first  intention,  it  often  happens  that  the  part  of  the  anterior  capsule  or  iris  in 
contact  with  the  opening  adheres  to  it,  and  thus  stops  up  the  wound  without 
entering  it ;  whereupon  the  aqueous  again  collects,  and  the  anterior  chamber  is 
re-established. 

If  the  perforation  is  central,  a  part  of  the  anterior  capsule  is  generally  glued  to 
the  edges  of  the  opening,  while  the  iris  remains  free ;  when  the  aqueous  collects,  the 
lens  is  pressed  back.  Often  the  capsule  breaks  loose  from  the  plug  that  has  formed 
in  the  perforation,  or  draws  a  small  portion  back  with  it,  and  the  perforation  remains 
closed,  although  the  crystalline  resumes  its  natural  position.  In  other  cases  the  en- 
tire plug  accompanies  the  lens,  the  opening  is  renewed,  the  aqueous  again  escapes, 
and  this  maybe  repeated  several  times,  until  finally  the  plug  has  greatly  increased  in 
size,  and  remains  attached  to  the  edges  of  the  wound,  so  that  it  can  only  partially 
follow  the  retreating  lens.  The  corneal  ulcer  may  heal  with,  or  more  rarely  without, 
a  cicatrix  or  superficial  opacity ;  while  the  remains  of  the  plug  on  the  anterior  cap- 
sule  are  absorbed,  or  cause  a  chalky  deposit,  forming  a  so-called  central  capsular 

cataract.  If  the  corneal  perforation  is  at 
some  distance  from  the  center,  with  a  small 
posterior  opening,  a  portion  of  the  pupillary 
margin,  or  of  the  breadth  of  the  iris,  becomes 
glued  to  it  (Fig.  5) ;  but  this  often  becomes 
free  again,  with  the  reformation  of  the  ante- 
rior chamber,  the  muscles  and  elasticity  of  the 
iris  commence  to  act,  and  they  draw  back  the 
part  glued  to  the  cornea.     In  adhesions  of 
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slight  extent,  detachment  follows  as  a  rule  the  more  readily,  when  the  displaced  long 
fibers  and  sphincter  pupillas  so  act  on  the  point  of  adhesion  c  of  the  iris,  that  their 
forces,  a  and  b,  nearly  combine,  and  the  resultant  d  is  almost  a  radios  of  the  curva- 
ture of  the  perforated  cornea.  Frequently  no  trace  of  the  attachment  remains  on 
the  cornea,  occasionally  only  a  speck  of  iris  pigment.  Sometimes,  under  the  traction 
of  the  iris,  the  attaching  plug  is  drawn  out  to  a  few  filaments,  which  subsequently 
rupture  and  disappear,  or  are  left  attached  to  the  corneal  cicatrix,  and  extend  thence 
to  the  iris.  In  some  cases  the  attachment  of  the  iris  remains;  this  is  called  partial, 
anterior  synechia. 

c.  In  perforations,  whose  posterior  opening  exceeds  a  millet-seed  in  size;  the 
results  are  generally  different. 

If  the  cornea  be  perforated  in  the  center,  the  results  may,  it  is  true,  be  the  same 
as,  or  similar  to,  those  above  mentioned.  But  generally  as  the  pupil  is  contracted 
by  the  decrease  of  intraocular  pressure,  consequent  on  escape  of  the  aqueous,  its 
edges  come  in  contact  with  and  adhere  to,  the  neoplastic  formation  plugging  the 

perforation  (Fig.  6).  The  capsule,  whose  middle  part 
a  is  glued  to  the  edges  of  the  perforation,  may  be 
broken  loose  by  the  renewal  of  the  aqueous  ;  and  by 
resorption  of  the  part  of  the  plug  remaining  attached 
to  it,  may  again  become  transparent.  But  the  visual 
power  remains  limited,  even  when  the  pupillary 
margin  is  freed,  by  the  traction  of  the  dilator  muscles, 
for  the  pupil  remains  wholly  or  partly  behind  the  opacity  left  by  the  corneal  ulcer 
when  healing.  But  the  adhesions  are  often  strong  enough  to  maintain  the  connec- 
tion between  the  lens  and  cornea,  notwithstanding  the  pressure  of  the  collecting 
aqueous,  so  that  the  anterior  chamber  is  not  re-formed. 

If  the  cornea  rupture  at  a  greater  distance  from  the  center,  as  the  pupil  contracts 
after  the  escape  of  the  aqueous,  its  border  falls  beyond  the  point  of  perforation  and 
part  of  the  breadth  of  the  iris  enters  the  opening,  and  is  kept  there  by  the  pressure 
of  the  lens  and  vitreous.  Hence  the  iris  covers  the  opening  without  fully  closing 
it,  the  aqueous  has  free  exit ;  so  long  as  this  is  possible  the  condition  remains  the 
same  unless  the  ulceration  progresses.  Inflammatory  proliferation  -begins  sooner  or 
later  in  the  exposed  portion  of  iris  which  thus  becomes  glued  to  the  edges  of  the 
perforation.  The  aqueous  again  collects,  the  lens  resumes  its  position,  the  iris 
muscles  may  again  act,  and  if  the  adhesions  are  not  too  firm,  the  iris  may  partially 
break  loose  and  the  aqueous  again  escape,  and  this  may  be  repeated  for  weeks. 
Finally  the  adhesions  become  so  firm  that  the  muscular  power  of  the  iris  cannot 
break  them  up.  The  aqueous  collecting,  now  presses  against  the  posterior  wall  of 
the  cornea,  and  the  iris  is  stretched  through  the  opening  as  through  a  frame,  and 
extruded  in  the  shape  of  a  vesicle,  forming  a  prolapse  of  the  iris  (Fig.  V).   This  varies 

from  the  size  of  a  millet-seed  to  that  of  a 
pea.  The  walls  of  the  vesicle  are  thin, 
hence  the  slightly  illuminated  fundus  of  the 
eye  appears  black. 


The  gradual  increase  of  the  vesicle  depends 
chiefly  on  the  stretching  of  the  originally  ex- 
posed portion  of  iris,  which  is  adherent  around 
the  edges.  An  addition  to  the  portion  of  iris  involved  only  occurs  if  the  neoplastic  tissue  is  torn 
(by  the  pressure  on   the  vesicle  from  behind)  and   gives  way  somewhat.     But  this  giving 
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way  is,  as  a  rule,  very  slight,  the  resistance  of  the  adhesions  being  increased  by  the  action  of  the 
muscles  of  the  iris,  which  keep  this  membrane  tense,  and  strive  to  draw  it  away  from  the  opening. 

Not  unfrequently  the  vesicle  ruptures,  especially  when  it  is  large,  since  with 
the  extent  of  the  prolapse,  the  quotient  of  the  intraocular  pressure  acting  on  it 
increases.  After  this  second  rupture  the  edges  unite,  the  vesicle  forms  again,  &c. 
Finally  after  a  perforation,  the  walls  of  the  vesicle  folded  together  are  united  hy 
inflammatory  product  to  a  plug  which  thickens  more  and  more,  and  after  closure  of 
the  opening,  offers  sufficient  opposition  to  the  pressure  of  the  aqueous,  and  becomes 
a  flat  corneal  cicatrix,  into  which  the  prolapsed  portion  of  iris  is  transformed,  leaving 
only  a  little  mass  of  black  pigment.  The  iris  is  then  adherent  around  the  posterior 
border  of  the  cicatrix.  Under  such  circumstances  the  pupil  is  free,  at  most  a  little 
elongated,  but  quite  movable,  and  as  the  opacity  is  to  one  side,  vision  is  good  or 
only  limited.  This  limitation  is  mostly  dependent  on  the  loss  of  function  caused  by 
the  attachment  of  the  iris,  and  not  on  the  covering  of  the  pupil. 

But  the  case  is  less  favorable  when  a  portion  of  the  pupillary  margin  of  the  iris, 
is  attached  to  the  perforation.  This  may  occur  at  the  time  of  the  perforation  ;  or 
when  a  part  of  a  breadth  of  the  iris  was  originally  exposed,  it  may  happen  from  an 
extension  of  the  ulceration.  At  other  times  its  immediate  cause  is  the  partial  deli- 
quescence of  the  product  that  glues  the  exposed  portion  of  iris  to  the  edges  of  the 
ulcer ;  for,  in  the  latter  case,  the  parts  of  the  iris  attached  to  the  borders  of  the 
opening  are  easily  torn  loose  by  the  pressure  of  the  aqueous,  and  the  pupillary 
margin  of  the  part  engaged  is  driven  into  the  perforation  by  the  escaping  aqueous. 

If  the  ulceration  does  not  proceed  further,  the  prolapsed  pupillary  portion 
remains  glued  to  the  edges  of  the  perforation,  and  the  opening  is  closed  by  the  for- 
mation of  a  plug  (Fig.  8)  which  posteriorly  is  in  con- 
Fig-  s-  tact  with  the  lens  and  vitreous.  Subsequently,  while 
the  lens,  under  the  pressure  of  the  collecting  aque- 
ous humor,  again  becomes  free,  the  newly-formed 
1  mass  gradually  thickens  to  a  cicatrix,  to  which, 
naturally,  the  engaged  part  of  the  pupillary  zone 
of  iris  remains  attached.   Thus,  in  proportion  to  the 
amount  of  the  border  engaged,  the  pupil  is  lessened,  and  falls  partly  or  entirely 
behind  the  corneal  opacity,  so  that  vision  is  more  or  less  impaired. 

This  state  is  made  still  worse  by  the  fact  that  when  the  aqueous  escapes  the  pupil 
contracts,  so  that  even  with  a  small  perforation  a  relatively  large  proportion  of  the 
pupillary  margin  is  brought  in  contact  with  its  edge  and  there  retained.  Besides, 
after  the  closure  of  the  perforation,  the  iris  muscles  begin  to  act,  but  the  circular 
muscle  has  gained  a  fixed  point  at  the  plug,  toward  which  it  contracts.  Thus  it  suc- 
cessively brings  new  portions  of  pupil  near  the  plug  and  renders  their  attachment 
possible,  especially  when  the  iris  tissue  is  extensively  inflamed.  In  fact  where  the 
pupillary  margin  is  thus  exposed  and  subsequently  attached  to  the  cornea,  we  often 
see  (especially  in  peripheral  perforations)  the  opposite  half  of  the  iris  distorted 
toward  the  corneal  perforation,  and  the  center  of  the  pupil  is  displaced  in  the  same 
direction.  The  pupil  then  becomes  elongated,  even  slit-shaped,  and  the  margin 
furthest  from  the  perforation  gradually  approaches  it ;  in  some  cases  it  even  reaches 
the  perforation  and  becomes  adherent  to  it,  so  that  the  pupil  is  entirely  closed. 

If  the  exposed  portion  of  the  pupillary  zone  is  somewhat  extensive,  that  is,  if  the  diameter  of 
the  perforation  is  considerable  and.  the  pupillary  margin  falls  near  the  central  border  of  the  open- 
ing, after  it  has  become  adherent,  the  exposed  portion  of  iris  may  be  expanded  to  a  vesicle, 
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while  its  margin  remains  attached  to  the  central  border  of  the  perforation.  Sometimes  it  also 
happens  that  not  only  the  part  of  the  iris  in  question,  but  a  part  of  the  plug  to  which  the  pupil- 
lary margin  is  attached  is  protruded,  and  hence  arises  a  prolapse  whose  central  portion  consists  of 
newly-formed  substance. 

d.  In  perforations  where  the  posterior  opening  exceeds  the  size  of  a  pea,  even 
where  it  is  peripheral,  a  portion  of  the  pupillary  margin  almost  always  becomes 
engaged.  The  lens  pushing  it  forward,  the  exposed  portion  of  iris  is  retained  in 
contact  with  the  posterior  wall  of  the  cornea,  where  it  inflames,  begins  to  proliferate 
and  becomes  attached  to  the  edges  of  the  perforation.  The  contracted  pupil  is  at 
the  same  time  closed  by  a  plug  of  exudation  substance,  which  is  attached  on  the  one 
side  to  the  anterior  capsule,  on  the  other  to  the  opening  in  the  cornea.  If  the  process 
continues,  granulations  soon  form  on  the  exposed  portion  of  iris,  which  gradually 
thicken  and  close  the  opening  with  a  cicatrix.  Frequently  after  its  attachment  to  the 
margin  of  the  perforation,  the  aqueous,  pressing  from  behind,  bulges  the  iris  out  into 
the  form  of  a  vesicle,  as  large  as  a  pea  or  bean,  causing  a  prolapse  of  the  iris,  which  is 
usually  called  a  partial  iris  staphyloma  (Fig.  9).     This  vesicle  may  burst,  and  the 

collapsed  wall  form  the  foundation  for  a  flat 
Fig.  9.  cicatrix.     But  the  vesicle  often  continues,  the 

walls  develop  and  change  to  a  thick  cicatricial 
^~^T  ~"*\       tissue,  and  a  partial  cicatritial  staphyloma  is  the 

result. 

In  these  large  perforations,  the  lens  and  part 

of  the  vitreous  not  unfrequently  escape  at  the 

moment  of  rupture  or  subsequently.  The  globe 
collapses,  and,  as  a  consequence  of  the  entire  removal  of  intraocular  pressure, 
marked  hyperasmia  of  the  uvea  and  retina  result.  The  perforation  generally  closes 
in  a  few  days,  since  by  collapse  of  the  globe,  the  edges  of  the  corneal  opening 
approach  each  other,  and  the  perforation  is  also  partly  covered  by  the  prolapsed 
portion  of  iris,  and  the  pupil  is  obliterated.  Subsequently  the  prolapsed  iris  becomes 
adherent  to  the  edges  of  the  perforation,  and  forms  the  foundation  for  a  more  or  less 
extensive  and  thick  corneal  cicatrix,  which  may  remain  as  such  or  become  a  partial 
cicatricial  staphyloma.  But  usually  the  cicatrix  remains  flat  arid  even,  the  non- 
ulcerated  portion  of  cornea  shrinks  up,  the  anterior  half  of  the  eye  flattens  and 
atrophies.  In  many  cases,  after  partial  evacuation  of  the  globe,  intense  inflammation 
of  its  remaining  contents  occurs.  On  account  of  the  hyperemia  resulting  from 
absence  of  intraocular  pressure,  there  may  be  hemorrhage,  and  the  cornea,  iris,  and 
even  a  great  part  of  the  choroid  and  retina  may  suffer  from  purulent  inflammation  ; 
the  pus  is  evacuated  and  the  collapsed  globe  finally  shrinks  to  the  size  of  a  pea  or 
hazel-nut. 

In  rare  cases,  at  the  moment  of  perforation,  the  vitreous  advances  so  suddenly,  that  part  of  the 
retina  adherent  to  its  outer  wall  is  torn  loose  from  the  ora  serrata,  prolapses  and  becomes  attached 
to  the  cicatrix.  Where  there  was  previous  disease  of  the  choroid,  vessels  also  burst  and  a  mass 
of  blood  is  poured  out  between  choroid  and  sclera,  sometimes  to  such  an  extent  as  to  loosen  the 
former  from  the  latter  entirely;  or  even  the  ciliary  muscle  is  ruptured,  and  the  blood  flows  out- 
ward.   What  remains  coagulates  and  organizes,  while  the  eye  gradually  atrophies. 

e.  If  the  cornea  is  destroyed  by  purulent  inflammation  or  necrosis,  of  course  the  lens 
and  vitreous  escape  more  easily,  and  in  such  cases  phthisis  of  the  globe  frequently 
results.  Cases,  however,  occur  where  the  lens  retains  its  normal  relation  to  the 
ciliary  body  and  preserves  its  integrity,  or  where  only  tho  anterior  capsule  is  torn 
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and  the  nucleus  of  the  lens  evacuated.  Then  the  iris  appears  stretched  behind  the 
abnormal  opening,  the  pupil  is  contracted  and  is  soon  closed  by  a  neoplastic  plug, 
which  posteriorly  unites  intimately  with  the  anterior  capsule.  The  iris  proliferates, 
swells,  becomes  more  vascular,  and  fleshy  warts  arise  on  its  surface.  By  these  its 
exterior  zone  is  united  with  the  ulcerated  edges  of  the  perforation.  Subsequently 
this  new  formation  thickens  to  a  cicatrix,  which  gradually  contracts  to  a  round  or  oval 
plate  as  large  as  a  pea.  The  anterior  zone  of  the  sclera  is  thus  deviated  toward  the 
optic  axis,  and  is  not  unfrequently  much  flattened;  while  the  globe,  as  a  whole, 
atrophies. 

Moreover,  it  not  unfrequently  happens  that,  after  closure  of  the  pupil  and  attach- 
ment of  its  margin  to  the  anterior  capsule,  the  exposed  iris  is  partly  or  entirely 
bulged  out  by  the  collecting  aqueous  into  a  vesicular  protrusion,  beyond  the  scleral 
opening.     This  is  called  total  iris-staphyloma. 

If  the  entire  iris  is  prolapsed,  the  zenitli 
of  the  vesicle  usually  appears  umbilicated 
(Fig.  10),  as  the  plug  closing  the  pupil  does 
not  stretch  so  much  as  the  iris  itself.  This 
result  supposes,  of  course,  that  the  plug  has 
loosened  from  the  anterior  capsule,  or  that 
the  zonula  has  ruptured  and  the  lens  has 
'  followed  the  plug  into  the  concavity  of  the 
staphyloma.  Where  the  anterior  capsule 
maintains  its  normal  position,  and  the  pupillary  margin  of  the  iris  has  not  broken 
loose  from  it,  the  bulging  can  only  occur  at  one  or  more  parts,  while  the  remainder 
of  the  iris  and  its  pupillary  zone  maintain  their  normal  position,  and  gradually  change 
to  a  flat  cicatrix.     The  staphyloma  then  usually  appears  puffed  up  in  places. 

The  protrusion  is  not  always  equal  at  all  points.  iSTot  unfrequently  adhesions 
form  between  the  posterior  surface  of  the  iris  and  the  anterior  capsule,  which 
present  obstacles  to  the  protruding  action  of  the  aqueous ;  they  are  often  stretched 
out  to  threads  before  they  rupture,  and  they  retract  certain  points  on  the  surface  of 
the  iris.  In  other  cases  the  tissue  of  the  iris  itself  thickens,  and  at  certain  points  of 
the  vesicle,  tendinous  opacities  form  which  are  less  extensible.     In  both  cases  the 

surface  of  the  staphyloma  appears  uneven 
(Fig.  11),  with  furrows  running  in  different 
directions.  It  acquires  a  distant  resemblance 
to  a  bunch  of  grapes,  hence  the  name  sta- 
phyloma iridis  racemosum. 

Staphyloma  of  the  iris  may  burst  and 
again  fill  up,  or  after  repeated  ruptures  may 
remain  folded  up,  and  give  rise  to  a  flat  cic- 
>^  atrix,  or  the  walls  may  thicken  and  form  a 
complete  corneal  staphyloma.    Then  the  eye- 
ball is  generally  enlarged,  though  its  deeper  structures  may  atrophy. 

Treatment. — The  indications  are  to  limit  and  suppress  the  suppuration,  to 
present  the  best  circumstances  for  a  cure,  to  shun  the  secondary  accidents,  and 
lessen,  as  far  as  possible,  bad  results. 

1.  The  same  means  may  be  used  to  hinder  suppuration,  and  thus  arrest  the  pro- 
gressing destruction  of  the  cornea,  as  in  other  forms  of  keratitis.  Of  course  the  cause 
must  first  be  removed.     Occasionally  this  suffices  to  induce  the  process  to  recede. 
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In  the  neuroparalytic  form  especially  the  application  of  a  protective  bandage, 
which  keeps  off  injurious  influences  and  may  prevent  abnormal  dryness,  usually 
suffices  to  cause  resorption  of  existing  infiltration  or  cicatrization  of  ulcers.  The 
indications  for  treatment  depend  greatly  on  the  intensity  of  the  existing  symptoms 
of  irritation.     ' 

a.  When  the  process  begins  with  decided  symptoms  of  vascular  and  nervous  irri- 
•tation,  and  so  long  as  it  progresses  with  great  hypersernia,  chemotic  swelling  of  the 
neighboring  vascular  parts,  as  well  as  with  great  local  elevation  of  temperature ; 
strict  antophlogistic  regimen,  cold  applications,  and,  if  required,  local  blood-letting, 
are  indicated.  Besides  these,  instillations  of  atropine  repeated  several  times  daily, 
and,  when  the  affection  is  very  painful,  hypodermic  injections  of  morphia  are 
required. 

I.  Where  the  vascular  as  well  as  the  nervous  symptoms  are  only  moderate; 
besides  suitable  regimen,  we  will  only  need  to  use  the  protective  bandage,  and  one  or 
two  instillations  of  atropine  daily.  The  mydriatic  is  dangerous,  however,  if  the 
abscess  is  so  situated  that  a  prolapse  of  the  pupillary  portion  of  the  iris  is  to  be 
feared  should  perforation  of  the  cornea  occur  while  the  pupil  is  dilated  ;  under  such 
circumstances  it  had  better  be  avoided  if  possible. 

c.  If  the  abscess  is  developed  with  relatively  slight  vascular  irritation  but  intense 
ciliary  neurosis,  hypodermic  injections  of  morphia  should  be  combined  with  the 
energetic  use  of  atropine  and  the  protective  bandage.  If  this  does  not  lessen  the 
severe  nervous  symptoms,  we  may  have  a  trusty  nurse  apply  temporarily  (and  alter- 
nately with  the  protective  bandage)  compresses  wet  with  warm  water  or  chamomile 
tea  of  about  100°  F. 

At  the  same  time  the  atropine  is  to  be  continued ;  occasionally  the  sufferings  of  the  patient 
are  very  much  eased  by  this  procedure,  without  our  having  to  fear  much  extension  of  the  abscess. 
Perhaps  this  result  is  due  to  a  diminution  of  tension  in  the  cornea. 

But  so  soon  as  the  ciliary  neurosis  recedes,  that  is,  when  the  pain  is  lessened  or 
removed,  the  warm  applications  should  be  given  up.  Their  too  long  continuance 
usually  causes  severe  conjunctival  hypertemia,  or  even  inflammation,  and  may  lead 
to  annoying  increase  of  suppuration  of  the  cornea.     (Graefe.) 

Quite  recently,  in  cases  where  the  abscess  forms  with  excessive  ciliary  neurosis  (which,  how- 
ever, soon  subsides,  while  from  the  original  point  of  inflammation  yellow  curved  offshoots  advance 
into  the  surrounding  corneal  zone,  and  necrosis  goes  on  rapidly),  the  pressure  bandage  has  been 
declared  to  be  contraindicated,  and  after  subduing  the  ciliary  neurosis,  especially  when  the  abscess 
extends  rapidly,  and  the  conjunctiva  is  much  swelled,  the  energetic  use  of  aqua  cltlori  is  recom- 
mended. If  iritis  is  present,  with  or  without  hypopion,  iridectomy  is  said  to  be  imperative. 
But  if  the  diffusion  of  pus  continues  in  spite  of  the  operation,  chlorine  water  should  be  again 
resorted  to,  and  may  be  applied  in  thirty  hours  after  the  operation. 

d.  Where  the  purulent  collections  are  painless,  but  extend  rapidly  in  all  direc- 
tions, especially  laterally,  very  careful  applications  of  warm  compresses,  alternating 
Avith  the  protective  bandage,  together  with  the  simultaneous  use  of  solution  of  atro- 
pine, deserves  the  preference  over  all  other  remedies.  Under  their  use  some  reaction 
usually  occurs,  the  conjunctiva  and  episcleral  tissue  are  injected  and  swell,  the  eye 
becomes  more  sensitive,  and  a  gray,  cloudy  lino  of  demarcation,  which  the  pus  rarely 
passes,  forms  around  the  abscess. 

As  a  rule,  the  less  the  pain  the  warmer  should  be  the  application,  but  it  should  never  be  over 
104°  F.  As  reaction  occurs,  the  temperature  should  be  diminished,  and  later,  only  the  protective 
bandage  and  the  atropine  should  be  used.  If  the  reaction  after  the  warm  application  should  be 
excessive,  perhaps  cold  applications,  leeches,  &c,  may  be  noccssary.    The  presence  of  iritis  and 
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hypopion  do  not  eontraiudicate  the  use  of  moist  warmth,  if  there  is  no  pain  with  them.  {Graefe.) 
Where  the  patients  and  nurses  are  not  careful,  however,  lukewarm  applications  may  readily 
prove  injurious,  and  are  advantageously  replaced  by  the  protective  bandage. 

e.  Irritating  remedies  are  to  be  carefully  used  locally;  in  chronic  ulcers,  which  . 
exist  for  weeks  with  very  slight  symptoms  of  irritation,  constantly  throwing  off  small 
quantities  of  pus,  and  which,  resisting  all  treatment,  steadily  increase  in  depth  and 
extent ;  as  well  as  in  ulcerative  losses  of  substance,  which,  after  clearing  off,  do  not 
manifest  the  slightest  inclination  to  fill  up,  but  exist  for  weeks  without  change,  and 
without  symptoms  of  irritation.  Their  object  is,  by  exciting  the  process  of  nutrition 
in  the  cornea,  to  hasten  the  regeneration  of  new  corneal  tissue.  Salve  of  yellow 
oxyd  of  mercury  and  painting  with  laudanum,  pure  or  diluted,  are  most  to  be  recom- 
mended.    Lukewarm  applications  are  here  of  little  service. 

"We  must  urgently  warn  against  the  use  of  lead- water,  as  well  as  of  eye-washes  of  laudanum 
combined  with  sugar  of  lead,  Litrate  of  silver,  or  sulphates  of  zinc  or  copper.  These  solutions 
readily  form  precipitates  on  the  floor  of  the  ulcer,  which  cling  fast,  and,  after  long  use,  incrust 
it,  and  as  they  are  overgrown  by  granulations,  are  actually  incapsulated,  leaving  decided 
opacities. 

Still  more  dangerous  is  direct  cauterization,  especially  by  nitrate  of  silver,  which  was  formerly 
much  esteemed,  on  account  of  its  easy  solubility  ;  even  the  most  careful  and  delicate  application 
of  lunar  castic  to  the  floor  of  the  ulcer  usually  causes  marked  disturbance,  and  increases  the 
depth  and  extent  of  the  ulceration.  Moreover,  the  subsequent  reaction  is  usually  severe ;  the 
suppuration  is  increased,  and  the  loss  of  substance  proceeds  more  rapidly. 

2.  If  the  inflammatory  process  has  reached  its  height,  and  the  bounds  of  the 
purulent  collection  no  longer  extend,  but  contract,  and  from  closed  abscesses  the 
pus  is  being  absorbed,  or  ulcers  are  clearing  up  and  being  removed  by  regeneration 
of  the  lost  substance,  irritating  remedies  will  probably  make  the  disease  worse  ; 
the  eye  requires  only  protection,  hence  a  protective  bandage  should  be  worn ; 
and  the  eyes  should  be  carefully  used  and  not  freely  exposed,  until  the  cornea  is 
covered  with  epithelium  again ;  then  the  patient  may  gradually  and  carefully  return 
to  his  former  mode  of  life. 

If  an  opacity  remains  after  the  filling  up  of  the  ulcer,  we  should  attempt  to  clear 
it  up  by  dusting  in  calomel,  or  applying  ointment  of  yellow  oxyd  of  mercury,  These 
remedies  should  always  be  used  with  great  care,  and  at  first,  only  experimentally. 

3.  Besides  these  more  general  indications,  a  series  of  peculiar  indications  are 
furnished  by  the  special  conditions  of  the  various  forms  of  the  inflammation,  whose 
perfect  fulfillment  is  not  less  necessary,  if  the  treatment  is  to  answer  the  above 
requirements. 

a.  First,  we  must  notice  that,  in  extensive  infiltrations  of  pus,  there  is  small 
hopes  of  its  absorption;  that  the  product  rather  tends  to  perforation,  but  does  not 
attain  that  end  in  the  shortest  way,  frequently  not  until  the  pus  from  the  original 
abscess  has  diffused  itself  widely,  and  destroyed  a  large  extent  of  cornea;  that  such 
an  extension  in  all  directions  is  found  not  only  in  closed  abscesses,  but  in  those  that 
have  opened  in  one  or  other  direction,  or  even  in  the  infiltrated  floors  and  edges  of 
open  ulcers.  It  is  further  to  be  observed,  that  the  progressive  destruction  in  and 
around  the  original  point  of  inflammation  is  to  be  ascribed  not  only  to  the  prolifera- 
tion, and  perhaps  to  the  solvent  property  of  the  infiltration,  but  partly  to  the  decided 
pressure  on  the  infiltrated  tissue  of  the  abscess  and  its  immediate  vicinity.  This, 
again,  is  dependent  on  the  amount  of  the  deposited  product,  and  on  the  extent  of 
the  intraocular  pressure,  and  must  be  increased  as  the  latter  increases,  as  often 
happens  in   extensive  inflammations.      But  experience  shows  us  how  injuriously 
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great  pressure  from  without  acts  on  the  nutrition  of  infiltrated  tissue  in  other  parts 
of  the  body.  Hence  we  see  the  necessity,  in  the  above-mentioned  morbid  conditions, 
of  evacuating  the  abscesses,  or  at  least,  by  relaxing  the  cornea,  placing  them  in  a 
more  favorable  condition  for  a  cure.  The  means  for  this  is  paracentesis  of  the  cornea. 
This  operation  appears  especially  indicated  in  extensive  abscesses,  and  above  all 
in  hypopion  ;  in  abscesses  that  have  opened  posteriorly,  but  soon  fill  up  again,  and 
manifest  great  inclination  to  spread  laterally  and  for  the  pus  to  sink  ;  in  all  abscesses 
that  are  accompanied  by  intense  vascular  and  nervous  irritation,  and  when,  on 
account  of  the  extent  of  the  infiltration,  the  tissue  appears  subjected  to  great 
pressure.  A  marked  increase  of  intraocular  pressure,  as  well  as  the  appearance  of 
pus  in  the  anterior  chamber,  or  even  in  the  deeper  parts  of  the  eye,  increases  the 
indications,  or  even  render  it  absolutely  necessary. 

According  to  the  above,  the  object  of  the  operation  is  not  by  any  means  simply  the  evacuation 
of  the  infiltration.  If  it  were  so,  it  would  be  fruitless  in  most  cases.  For  pus  that  is  fluid  and 
capable  of  being  evacuated,  is  rarely  found  at  a  time  when  paracentesis  could  serve  as  a 
preventive  against  progressing  destruction  of -the  cornea.  In  spite  of  this,  even  in  these 
cases  the  result  of  paracentesis  is  often  beneficial.  The  pain  is  usually  lessened  or  altogether 
removed,  and  frequently  the  progress  of  the  abscess,  as  well  as  the  destruction  of  the  corneal 
elements,  in  it  is  arrested.  It  is,  moreover,  certain  that  the  same  results  are  attained  when  the 
puncture  is  made  outside  of  the  abscess  in  the  sound  cornea. 

This  rather  disproves  the  recently  urged  necessity  of  evacuating  the  abscess  at  all  hazards; 
for  this  purpose  it  was  recommended  to  enter  the  abscess  at  its  lower  extremity,  and  pass  from 
it  to  the  anterior  chamber  at  its  upper  border.  Thus  the  aqueous  humor  would  flow  through  and 
thoroughly  wash  it  out ;  any  pus  remaining  is  to  be  picked  away  with  toothed  forceps.  It  is 
said  that  in  this  manner  a  cure  will  be  assisted,  since  the  aqueous  will  not  evert  the  edges  of  the 
inner  wound  by  pushing  them  into  the  track  of  the  wound,  and  thus  prevent  union.     (A.  Weber.) 

If  an  abscess  has  been  partly  or  entirely  emptied  by  paracentesis  or  spontaneous 
rupture,  and  its  anterior  wall  then  appears  thin,  and  there  is  little  prospect  of  its 
continuing  to  live,  it  is  best  to  remove  it  with  the  sharp  edge  of  a  Daviel's  spoon,  so 
as  to  change  the  cavity  of  the  abscess  to  an  open  ulcer.  When  undertaking  the 
operation  we  must  always  remember  that  the  diseases  demanding  paracentesis  are 
in  themselves  serious,  and  that  the  operation  does  not  by  any  means  offer  a  certainly 
favorable  result,  but  rather  that  in  spite  of  it  the  process  continues,  and  may  result 
badly. 

When  the  extent  of  the  purulent  collection  and  the  intensity  of  the  inflammatory 
symptoms  forbid  all  hope  of  saving  a  sufficient  portion  of  the  cornea  for  an  arti- 
ficial pupil,  it  is  advisable  by  warm  applications  to  hasten  the  formation  of  pus,  and 
so  prevent  the  suppuration  from  going  on  for  weeks,  and  injuring  the  general  health 
of  the  patient.  In  total  abscess  of  the  cornea,  where  it  is  one  of  the  symptoms  of 
purulent  panophthalmitis,  the  above  proceeding  is  especially  to  be  recommended 
after  paracentesis.  In  desperate  cases  the  enucleation  of  the  globe  is  then  some- 
times justifiable. 

In  open  ulcers,  besides  assisting  the  formation  of  pus,  we  must  attend  to  any 
bulging  out  of  the  floor  of  the  ulcer.  The  cornea  should  be  supported  by  a  "pro- 
tective bandage "  in  spite  of  the  fact  that  the  total  intraocular  pressure  is  thus 
increased.  If  cold  be  indicated  at  the  same  time,  ice  compresses  may  be  used  to  act 
by  their  weight  and  temperature.  They  diminish  intraocular  pressure  by  lessening 
the  amount  of  blood  in  the  eye.  Spasm  of  the  recti  muscles  should  be  prevented  as 
much  as  possible,  by  having  the  patient  remain  in  bed,  avoid  sneezing,  coughing, 
straining,  &c. 
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In  extensive  deep  ulcers  this  does  not  always  suffice  to  prevent  perforation. 
Hence  if  this  is  imminent,  it  is  advisable  to  do  a  paracentesis  at  the  thinnest  part 
of  the  floor  of  the  ulcer,  after  a  previous  dilatation  of  the  pupil.     This  often  prevents 
an  extensive  rupture  and  an  enlargement  of  the  opening  by  progressive  destruction- 
of  the  floor  of  the  ulcer. 

In  restive  and  struggling  patients,  it  is  advisable  to  undertake  the  operation  under  anaesthetics, 
in  order  to  prevent  strong  contractions  of  the  muscles.  The  eye  should  be  covered  by  a  protective 
bandage  while  the  anaesthetic  is  being  given. 

Extensive  ulcers  of  this  kind,  which  lie  in  the  center  of  the  cornea,  usually  leave, 
even  in  favorable  cases,  an  extensive  opacity  covering  the  pupil,  and  hence  rendering 
an  artificial  pupil  necessary.  It  is  doubtless,  therefore,  an  advantage  for  the  patient 
if  we  at  once  perform  an  iridectomy  instead  of  a  paracentesis,  which  would  prob- 
ably have  to  be  repeated. 

The  reaction  of  the  eye  after  the  former  is  scarcely  greater  than  after  the  latter,  and  if  expe- 
rience does  not  deceive  us,  there  is  even  every  reason  to  suppose  that  the  formation  of  an  artificial 
pupil  influences  more  favorably  the  further  course  of  the  ulcer  and  its  final  termination.  Where 
there  is  at  the  same  time  iritis  and  effusion  of  pus  into  the  anterior  chamber,  many  think  that 
this  operation  is  the  only  means  of  saving  the  eye.  It  is  only  in  blennorrhceal  and  diphtheretic 
ulcerative  keratitis,  that  the  results  have  not  fulfilled  expectations;  hence  under  these  conditions 
the  operation  has  been  declared  to  be  contraindicated.  After  the  iridectomy,  the  pressure 
baudage  must  be  applied  till  the  ulcer  is  entirely  healed.     (Grae/e.) 

After  artificial  or  spontaneous  perforation,  antiphlogistic  regimen,  but  especially 
rest  and  the  application  of  a  pressure  bandage,  are  strongly  indicated.  In  this  case 
tbe  pressure  bandage  also  has  the  object  of  increasing  to  some  extent  the  much 
diminished  intraocular  pressure,  and  lessening  the  tendency  to  passive  congestion, 
hemorrhage,  and  inflammations  of  the  deeper  parts  of  the  eye. 

A  second- very  important  and  never  to  be  neglected  rule  is  the  removal  of  the 
pupillary  margin  from  the  vicinity  of  the  thin  part  of  the  ulcer.  Where  the  perfo- 
ration appears  probable,  or  even  possible,  as  well  as  when  it  is  to  be  artificially 
produced,  it  must  be  remembered  that  the  attachment  of  the  pupillary  margin  to 
the  edges  of  the  perforation  injures  the  eye  as  an  optical  instrument  more  than  the 
attachment  of  a  part  from  the  breadth  of  the  iris  or  the  anterior  capsule. 
'  In  small  ulcers,  and  particularly  in  cases  where  the  floor  of  the  ulcer  is  deeply 
excavated  at  a  very  circumscribed  spot,  and  perforation  threatens,  these  require- 
ments are  easily  fulfilled.  If  such  an  ulcer,  or  the  thinnest  part  of  an  extensive 
ulcer  be  near  the  center  of  the  cornea,  the  pupil  must  be  dilated  as  much  as  possible. 
In  peripheral  ulcers  it  must  be  contracted.  If  the  perforation  is  to  be  expected  at 
about  the  middle  point  of  one  of  the  meridians  of  the  cornea,  the  pupil  may  be  either 
much  contracted  or  much  dilated.  But  inasmuch  as  the  means  for  continued  dilatation 
of  the  pupil  are  more  trustworthy  than  those  for  its  contraction,  the  former  is  prefer- 
able. It  is  well  known  that  the  mydriatics  serve  to  dilate  the  pupil  and  keep  it 
dilated  ;  for  the  opposite  purpose  we  use  the  preparations  of  calabar-bean.  If  the 
perforation  has  already  occurred,  and  a  part  of  the  iris  distant  from  the  pupil  lies  over 
or  in  the  opening,  the  activity  of  the  sphincter  must  not  be  weakened  by  the  use  of 
mydriatics;  but,  on  the  contrary,  if  a  slight  irritant  would  not  be  dangerous,  calabar 
preparations  should  be  used.  But  in  all  other  cases  atropine  should  be  used  to  keep 
the  pupillary  margin  away  from  the  opening,  and  prevent  the  adhesion  of  large  por- 
tions of  it  With  the  exudation  plug. 
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In  peripheral  and  very  small  perforations,  the  perfect  action  of  the  contractor  of  the  pupil  is 
of  great  use,  because,  after  restoration  of  the  anterior  chamber,  it  facilitates  the  separation  of  the 
portion  of  iris  attached  to  the  edges  of  the  wound.  But  in  more  extensive  perforations,  where 
the  formation  of  an  anterior  synechia  is  not  to  be  avoided,  it  seconds  the  opposition  of  the  adhe- 
sions to  the  traction  of  the  part  of  the  iris  which  is  exposed  and  bulged  forward  by  the  aqueous, 
and  may  thus  impede  the  repeated  opening  of  the  anterior  chamber,  and  especially  may  prevent 
any  of  the  pupillary  margin  from  being  subsequently  pressed  into  the  opening. 

If  the  prolapse  bulges  forward,  and  the  vesicle  increases  more  and  more,  on 
account  of  the  relative  increase  of  the  pressure  on  its  posterior  wall,  it  is  possible 
that,  in  spite  of  the  contraction  of  the  sphincter,  the  adherent  new  formations  may 
give  way,  and  the  pupillary  margin  may  be  pressed  into  the  opening.  To  prevent  this, 
the  projecting  piece  of  iris  should  be  snipped  off  with  a  pair  of  scissors  curved  on 
the  flat,  and  a  protective  bandage  worn  till  the  perforation  has  completely  healed. 

Cauterization  of  the  prolapsed  portion  of  iris  is  very  dangerous.  The  subsequent  reaction  is 
very  severe,  and  injurious  iritis  not  unfrequently  occurs.  Instillation  of  laudanum  is  also  harm- 
ful, as,  on  account  of  the  severe  pain  that  this  remedy  causes,  strong  contractions  of  the  muscles 
of  the  eye  are  usually  produced,  and  these  may  cause  enlargement  of  the  prolapse,  new  perfora- 
tions, and  even  prolapse  of  the  pupillary  margin.  Attempts  to  reduce  prolapses  of  the  iris  by 
means  of  sounds  or  other  instruments,  are  fruitless,  and,  on  account  of  the  mechanical  irritation 
they  cause,  are  dangerous. 

If  the  ulceration  be  extensive,  and  a  large  perforation  is  to  be  feared,  mydriatics 
are  always  to  be  used.  Of  course  we  can  rarely  remove  the  pupillary  margin  from 
the  vicinity  of  the  future  perforation.  Mydriatics  are  useful  from  the  fact  that  if 
the  pupil  is  widely  dilated  when  a  prolapse  occurs,  a  relatively  smaller  part  of  its 
extent  becomes  engaged  in  the  opening  than  when  the  pupil  is  contracted;  and  the 
resulting  corneal  cicatrix  is  less  apt  to  impair  vision. 

We  should  here  remark  that,  under  such  circumstances,  instillation  of  atropine  may  readily 
prove  dangerous  in  anxious  and  restive  patients;  for  they  usually  contract  the  muscles  of  the 
eye  with  all  their  power,  at  the  moment  the  lids  are  opened  and  the  solution  dropped  in.  Thus, 
not  only  perforation  of  the  cornea,  but  evacuation  of  the  lens  and  vitreous,  may  be  caused.  In 
such  cases  it  is  advisable  simply  to  depress  the  lovver  lid  with  the  finger,  and  paint  its  inner 
surface  with  a  strong  (three  to  four  grains  to  3  j.)  solution  of  sulphate  of  atropia. 

If  the  cornea  is  already  largely  perforated,  and  a  considerable  portion  of  the  iris 
with  its  pupillary  margin  exposed,  the  indications  are  to  oppose  the  protrusion  or 
staphyloma  of  the  iris  and  malcurvature  of  the  now  ulcerated  portions  of  cornea. 
A  pressure  bandage  is  here  absolutely  necessary,  and  it  must  be  carefully  worn  till 
complete  cicatrization  of  the  cornea  has  occurred. 

If  staphyloma  of  the  iris  be  already  developed,  it  is  best  to  split  it  from  end  to 
end  with  a  cataract  knife,  or  to  remove  part  of  it  bypassing  a  cataract  knife  through 
its  base  and  cutting  off  the  flap  thus  funned  with  scissors  curved  on  the  flat.  After 
either  operation  a  pressure  bandage  must  be  worn  till  complete  cicatrization.  (See 
treatment  of  cicatrical  staphyloma.)  Simple  paracentesis  of  the  staphyloma  is  less 
certain  in  its  results  and  must  often  be  repeated. 

If  the  lens  and  part  of  the  vitreous  be  already  gone,  we  must  try  to  prevent 
further  injuries,  and  limit  as  much  as  possible  the  formation  of  pus  by  the  applica- 
tion of  the  pressure  bandage,  and'  regulating  the  diet,  «fee,  of  the  patient.  If, 
however,  phthisis  bulbi  fairly  begins,  it  is  best  to  hasten  suppuration  by  warm 
applications,  and  thus  terminates  the  process. 
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OPENING  THE  ANTERIOR   CHAMBER,  PARACENTESIS   CORNEAE. 

Indications. — The  operation  appears  indicated — 

a.  In  extensive  abscesses  in  the  cornea,  when  it  is  desired  to  evacuate  fluid  pro- 
ducts or  to  remove  a  pressure  injurious  to  the  tissue,  or  to  prevent  the  protrusion  and 
rupture  of  the  floor  of  an  ulcer. 

h.  For  the  purpose  of  removing  large  quantities  of  pus,  blood,  swelled  portions 
of  cataract,  &c. 

c.  Perhaps  in  keratitis  diffusa  for  the  sake  of  relaxation. 

d.  Temporarily  to  replace  iridectomy  in  glaucoma,  choroiditis,  &c,  to  relieve  the 
tension  of  the  capsule  of  the  globe.  It  must  at  the  same  time  be  remembered  that 
this  effect  rapidly  passes  off,  and  hence  it  does  not  fulfill  the  actual  indication. 

Quite  recently  it  is  said  that  a  kind  of  magic  remedy  has  been  found  in  systematic  and 
unlimited  repetitions  of  paracentesis,  that  its  influence  on  the  nutrition  benefits  almost  all 
possible  diseases,  removes  commencing  congestion  and  atrophy,  cures  cataract,  glautfoma,  &c. 
(Sperino.)  Unprejudiced  observations,  however,  have  destroyed  these  unbounded  hopes  and 
shown  the  operation  to  be  ineffective. 

Operation. — The  patient  should  be  placed  horizontally.  The  lids  should  be 
opened  as  wide  as  possible,  and  held  so,  while  a  lanced-shaped  knife  is  passed 
obliquely  through  the  abscess  into  the  anterior  chamber  (Fig.  12._),  making  a  wound 
one  and  a  half  to  two  lines  long.  The  in- 
cision should  always  be  made  at  some  dis- 
tance from  the  margin  of  the  cornea,  and 
obliquely  to  its  surfaces,  because  prolapse 
of  the  iris  is  thus  best  avoided.  It  is 
hardly  necessary  to  remark  that,  after 
traversing  Descemet's  membrane,  the  point 
of  the  knife  should  be  turned,  to  avoid 
wounding  the  anterior  capsule. 

Immediately  after  the  operation,  a 
secure  and  well-fitting  pressure  bandage 
should  be  applied,  the  patient  kept  quietly 
in  bed,  and  otherwise  treated  as  after  the 
formation  of  an  artificial  pupil.  After 
two  days  the  wound  is  usually  healed  and 
the  danger  caused  by  the  operation  is 
over. 

Authorities.— Eoser,  A.  f.  0.  II.  2.  S.  151— .4.  Weher,  ibid.  YIII.  1.  S.  322.— Graefe,  ibid. 
II.  2.  S.  241,  YI.  2.  S.  133,  IX.  2.  S.  147,  X.  2.  S.  204.— Swrrtisch  u.  Pagenstecher,  kl.  Beobacht. 
"Wiesbaden,  1862.  II.  S.  99. — Uasner,  Entwurf  einer  anat.  Begrund,  der  Augenkr.  Prag.  1S47.  S. 
109.  kl.  Vorträge  Prag.  1860.  S.  165  and  in.— Junge,  A.  f.  0.  Y.  2.  S.  200.— Sperino,  Etudes  clin, 
sur  V  evacuation  de  V  hnmeur  aq.  Turin,  1862  and  kl.  Monatbl.  1863.  S.  87. — Stellwag,  Amnion's 
Zeitschr.  f.  ophth.  IX.  S.  490,  Zeitschr.  der  Wiener  Aerzte.  1856.  S.  181. 

Ophthalmia  neuroparalytic  :  Stellwag,  Ophth.  I.  S.  26.— Graefe,  A.  f.  O.  I.  1.  S.  306,  III.  2.  S. 
426,  VII.  2.  S.  29.— Junge,  ibid.  Y.  2.  S.  191.— Mttner,  Henle  and  Pfeiffer's  Zeitschrift.  XV.  S.  254. 
271.— His,  Beiträge  zur  Histol.  der  Hornhaut.  Basel,  1856.  S.  IZl.—Hsymann,  kl.  Stonatbl.  1863. 
S,  Wi.—Sehirmer,  ibid,  1865.  S.  ^D.—SimroeJc,  ibid.  1863.  S.  123.— Knapp,  ibid.  1863.  S.  168  and 
Canstatt's  Jahresbericht.   1863.  III.  S.  107. — Zander  and    Geissler,  Verletzungen   des  Auges. 
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Leipsig,  1864.  S.  70. — Snellen,  Virchow's  Archiv.  13.  Bd.  S.  107,  Jaarslijksch  Verslag  etc.  Utrecht 
1864.  S.  191  and  kl.  Monatbl.  1864.  S.  242.—  Canstatt,  Anal,  d'ocul.  III.  S.  157.— Riegler.  die 
Türkei  und  deren  Bewohner.  Wien.  II.  S.  110. — Boeck  and  Danielson,  Traite  de  spedalsked, 
Paris,  1848.  S.  271. — Seegen,  Wiener  med.  Wochenscrift  1866.  Nro.  23 — 25.—  Winther  Experimen- 
talstudien  über  die  Pathologie  des  Flügelfelles.  Erlangen,  1866.  S.  34,  et  seq. 


Results    of   Keratitis. 
1.  Pannus. 

Pathology. — By  pannus  is  generally  understood  a  vascular,  superficial  cloudi- 
ness of  the  cornea.  Chronic  keratitis,  therefore,  often  comes  under  the  head  of 
pannus.  But  in  the  strict  sense,  pannus  is  the  product  of  a  precedent  inflamma- 
tion, in  which  the  change  of  tissue,  as  shown  by  the  formation  of  new  elements, 
lias  ceased,  and  the  nutritive  process  is  confined  to  the  maintenance  or  advance 
of  the  neoplasia  already  formed  by  the  inflammation.  "Where  the  inflammatory 
proliferation  is  very  prominent,  we  should  speak  not  simply  of  pannus,  but  of 
inflamed  pannus  or  keratitis  pannosa. 

In  the  lower  grades  of  pannus,  pannus  tenuis,  the  epithelium  seems  perceptibly  thickened;  in 
certain  cases,  under  the  proper  epithelial  layer  is  seen  a  layer  of  spindle-shaped  cells,  in  which 
may  already  be  observed  the  commencement  of  vessels  (  Wedl)  and  connective  tissue.  Bowman's 
layer  meanwhile  preserves  its  integrity,  and  covers  a  newly-formed  stratum  of  closely-grouped 
cells  on  the  surface  of  the  cornea,  in  which  vessels  already  branch  out.  The  cells  of  this  layer 
are,  as  a  rule,  spindle-shaped,  and  thus,  as  well  as  by  their  development  of  intercellular  substance, 
show  a  tendency  to  become  connective  or  corneal  tissue. 

In  the  higher  grades, pannus  crassus,  under  the  thickened  epithelium  is  found  a  layer  of  the 
character  of  connective  tissue,  which  is  filled  with  vessels. 

The  stratum  of  closely-grouped  neoplastic  cells  lying  under  Bowman's  membrane  has  also 
changed  to  connective  tissue,  or  at  least  shows  the  inclination  so  to  do,  by  prolongation  of  the 
growing  cells  and  development  of  striated  intercellular  substance.  It  produces  also  newly-formed 
vessels,  some  of  which  pass  obliquely  into  the  cornea  and  disappear.  Moreover  Bowman's  mem- 
brane appears  thus  to  be  destroyed,  so  that  the  subjacent  connective-tissue  layer  apparently  unites 
with  that  developed  under  the  epithelium. 

Symptoms. — Pannus  tenuis  is,  as  a  rule,  confined  to  limited  portions  of  the  cornea, 
and  in  relatively  recent  cases  has  the  symptoms  of  vascular  keratitis.  In  the 
former  as  in  the  latter  we  find  a  cloudy,  rough  appearance,  and  anastomotic  vessels 
running  toward  the  edges.  But  in  old  cases  the  surface  of  the  cornea  appears  less 
rough,  although  dull,  and  has  a  more  grayish  and  vascular  cloudiness. 

Pannus  crassus,  carnosns  or  sarcomatosus,  generally  spreads  over  the  whole 
cornea.  In  recent  cases,  it  appears  as  a  superficial,  dull,  and  rough  translucent, 
gray-yellowish  or  reddish  layer,  with  a  net-work  of  coarse  vessels,  which  spreads 
over  the  cornea,  and  is  immediately  connected  with  the  limbus  conjunctivalis.  In 
highly  developed  cases,  warty-looking  bodies  project  from  the  cornea,  which  then 
sometimes  resembles  a  granulating  wound.  In  more  advanced  cases  these  dry  up, 
and  the  pannous  layer  changes  gradually  to  a  thick,  hard,  tendinous  layer.  This 
again  is  in  many  cases  covered  by  a  layer  of  loose  connective  tissue,  wThich  is  imme- 
diately connected  with  the  limbus  conjunctivalis,  and  is,  as  it  were,  a  continuation  of 
the  conjunctiva. 

The  pannous  vessels  of  the  cornea,  which  in  all  their  properties  most  resemble 
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veins  (Coccius),  unite  at  its  margin  into  thick  trunks,  -which  lie  mostly  in  the  conjunc- 
tiva proper,  and  run  toward  its  reflection,  where  they  enter  the  orbital  vessels. 
They  may  be  moved  with  the  ocular  conjunctiva.  In  the  episcleral  tissue,  such 
coarse,  enlarged  vessels  are  more  rarely  found  near  the  corneal  margin. 

In  pure  pannus  the  episcleral  tissue  is,  as  a  rule,  hut  slightly  injected,  and  great 
pain  and  photophobia  are  also  absent.  The  patient  is  mostly  troubled  by  disturb- 
ance of  vision.  In  this  and  in  the  stability  of  the  symptoms  lie  the  diagnostic  signs 
between  pannus  and  superficial  vascular  keratitis. 

"Where  the  episcleral  tissue  appears  strongly  injected  with  a  net-work  of  vessels 
around  the  cornea,  and  local  elevation  of  temperature,  excessive  flow  of  hot  tears, 
pain,  and  photophobia  are  present,  there  is  either  a  keratitis,  or  a  new  inflammation 
is  developed  in  a  case  of  pannus.  A  variety  of  symptoms  occur,  also,  from  the  differ- 
ence of  the  pathogenetic  causes  of  the  disease. 

Causes. — 1.  In  most  cases  the  pannus  is  a  corneal  trachoma,  and  occurs  with  gran- 
ular lids  :  the  trachomatous  development  has  passed  from  the  granular  conjunctiva 
to  the  superficial  layer  of  the  cornea,  and  there  caused  those  changes  that  are  desig- 
nated as  pannus.  Pannus,  as  above  described,  comes  especially  under  this  form. 
The  typical  pannus  crassus  occurs  almost  solely  in  high  degrees  of  trachoma. 

The  keratitis,  from  -which  the  pannus  is  developed,  often  tomes  on  simultaneously  with  the 
conjunctival  trachoma,  or  at  least  in  the  early  stages,  but  just  as  often  the  pannus  comes  on  lale, 
or  even  first  occurs  in  old  cases  of  trachoma. 

Besides  the  anatomical  connection  between  the  conjunctiva  and  the  surface  of  the  cornea,  other 
clearly  external  causes  take  part  in  the  production  of  pannus  ;  such  as  the  use  of  too  irritating 
remedies  in  the  treatment  of  keratitis ;  or  extensive  conjunctival  cicatrices,  which  may  act  as 
foreign  bodies,  from  the  roughness  of  their  surfaces. 

In  the  same  way,  tough,  hard,  conjunctival  granulations  may  cause  pannus.  Such  cases  form 
a  link  between  pannus  trachomatosus  and  pannus  traumaticus.* 

2.  Pure  traumatic  pannus  is  caused  by  the  continued  action  of  mechanical  or 
chemical  injuries  to  the  cornea.  The  most  common  causes  are  cilia  brought  against 
the  cornea,  foreign  bodies  in  the  conjunctival  sac,  untimely  use  of  irritating  salves, 
collyria,  &c,  and  the  action  of  the  atmosphere  in  ectropion,  lagophthalmos  or 
exophthalmos. 

Mechanical  injuries  acting  only  on  one  part  of  the  cornea  are  often  followed  by  partial  pan- 
nus ;  at  least  the  change  occurs  most  markedly  at  the  point  of  irritation.  As  a  peculiarity  of  this 
form  of  pannus,  it  is  to  be  mentioned  that  near  the  superficial  vascular  pannous  layer,  may  very 
frequently  be  observed  leucomata  of  the  deeper  layers. 

3.  A  third  species  is  herpetic  pannus,  the  result  of  continued  herpetic  eruption. 
It  usually  appears  under  the  form  of  pannus  tenuis,  and  is  confined  to  the  cornea. 
If  it  attains  the  grade  of  pannus  crassus  it  is  generally  combined  with  herpetic  con- 
junctival pannus.  The  characteristics  of  this  special  form  are  peculiar  herpetic 
nodules,  cicatrices,  exfoliations  and  fresh  efflorescences  scattered  in  the  pannous  layer. 
It  is  often  combined  with  trachomatous  pannus. 

Course. — If  left  to  itself,  pannus  runs  on  for  months  or  years  without  much 
change.  The  renewals  of  inflammation  are  important  in  a  prognostic  and  thera- 
peutic point  of  view,  for  they  sometimes  recur  in  spite  of  all  treatment,  are  painful 
to  the  patient,  and  lead  to  incurable  difficulties. 

Results. — Pannus,  up  to  a  certain  grade,  may  possibly  be  cured  without  leaving  an 
opacity,  provided  it  has  not  become  chronic.    Pannus  tenuis  alone  is  cured  spon- 
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taneously,  and  this  occurs  only  while  it  is  recent,  when  the  causes  are  entirely 
removed  and  under  very  favorable  circumstances.  Where  the  circumstances  are 
less  favorable,  the  pannus  is  changed  to  a  non-vascular,  superficial  macula,  to  a 
more  or  less  thick,  tendinous  opacity,  or  even  to  a  fibrous  membrane,  which  covers 
the  corneal  surface,  and  is,  as  it  were,  a  continuation  of  the  conjunctiva.  Sometimes 
in  the  above  cases  the  conjunctiva  is  thickened  and  the  tendinous  covering  of  the 
cornea  becomes  peculiarly  dry,  with  a  silky  gloss,  a  condition  which  is  called  pannus 
siccus,  and  shows  a  complication  with  xerophthalmos.  Sometimes,  after  frequent 
relapses  of  inflammation,  the  pannous  cornea  is  finally  bulged  forward,  forming  a 
vesicular  protrusion,  called  Tceratectasia  ex  panno. 

As  a  general  rule,  the  prognosis  is  the  more  favorable,  the  thinner  and  more 
recent  the  pannus.  Even  a  thin  pannus  that  has  existed  a  long  while  is  apt  to  leave 
an  opacity.  In  the  same  way,  pannus  crassus  does  not  readily  clear  up  entirely  ;  a 
superficial,  epithelial,  or  tendinous  opacity  often  remains,  even  when  the  pannous 
layer  has  existed  but  a  short  time,  when  the  treatment  has  been  perfectly  proper, 
and  when  the  patient  has  been  under  the  most  favorable  circumstances. 

Of  the  different  forms  of  pannus,  cmteris  paribus,  the  trachomatous  presents  the 
best  prospect  of  a  cure  under  suitable  treatment,  the  pannus  disappears  more  rapidly 
than  the  trachoma,  and  if  it  be  not  too  thick  or  too  chronic,  the  cornea  is  left  clear 
or  with  only  a  slight  cloudiness.  But  this  only  happens  where  the  conjunctiva  is 
not  already  cicatrized  or  extensively  shrunken.  In  these  latter  cases  even  pannus 
tenuis  can  only  be  brought  to  a  non-vascular  corneal  opacity,  and  it  returns  sooner 
or  later. 

In  the  prognosis  of  traumatic  pannus,  the  leucomata  of  the  deeper  corneal  tis- 
sues must  be  considered.  These  generally  withstand  treatment,  or  are  at  most  only 
diminished  and  not  entirely  removed,  and  henceforth  disturb  vision  very  much.  The 
cure  of  pannus  depends  on  the  ease  with  which  the  causes  may  be  removed,  and  nor- 
mal conditions  be  resumed  by  the  neighboring  parts.  Not  until  this  is  attained  do 
the  above-mentioned  circumstances  acquire  an  independent  prognostic  signification. 

The  same  is  true  of  pannus  herpeticus.  Beside  the  possibility  of  preventing  future 
eruptions,  we  must  consider  the  number,  position,  and  form  of  the  existing  efflores- 
cences and  their  results.  The  pannus  may  disappear  without  lrfucli  gain  to  the 
patient,  on  account  of  the  opacities  of  the  cornea  caused  by  the  efflorescences,  which 
remain. 

Treatment. — 1.  The  chief  point  is  to  remove  the  cause.  In  traumatic  pannus 
operative  interference  of  some  kind  -will  often  be  the  first  thing  required.  In  her- 
petic pannus  we  have  to  oppose  the  predisposition  to  fresh  eruptions.  In  tracho- 
matous pannus  the  disease  of  the  conjunctiva  must  be  treated  as  hereafter  described. 

2.  For  the  pannus  itself,  after  removing  the  cause,  local  irritants  have  served 
best,  and  a  number  of  these  have  been  used  from  time  immemorial.  It  appears 
as  if  their  irritation  of  the  pannous  layer  favored  the  •resolution  of  the  material 
into  that  which  is  easily  absorbed,  and  also  partly  caused  its  removal.  Among 
these  remedies  are  particularly  to  be  mentioned,  dusting  in  of  calomel,  the  use  of 
ointment  of  yellow  oxyd  of  mercury,  red  or  white  precipitate,  painting  in  pure 
or  dilute  laudanum,  &c.  In  a  word  all  remedies  that  can  excite  a  suitable  degree  of 
iritation  in  the  eye  are  useful. 

3.  These  irritants  are  useful  in  pannus  tenuis  in  its  various  grades  and  transfor- 
mations to  opacities  of  the  cornea.  But  in  pannus  crassus  of  high  grade,  even  when 
of  recent  date,  they  may  with  advantage  be  replaced  by  actual  caustics,  which  besides 
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the  irritant,  have  a  destructive  effect,  and  when  carefully  used  attain  their  object 
much  sooner.  These  may  be  used  with  the  less  fear,  the  thicker  the  pannus,  for  then 
there  is  less  danger  of  injuring  the  deeper  and  perhaps  normal  tissues. 

Of  the  means  hitherto  proposed,  nitrate  of  silver  is  the  best,  as  it  irritates  less  in 
proportion  to  its  chemical  power,  and  its  action  is  most  readily  limited.  According 
to  the  grade  of  the  pannus,  it  may  be  used  in  solutions  of  ten  grains  to  the  3  j.  §  ss. 
or  3  j.  of  distilled  water.  For  fleshy  granulations  on  the  surface  of  the  cornea,  the 
"mitigated  stick"  of  nitrate  of  silver  is  the  best  form  to  use.  The  former  should 
be  painted  on  with  a  brush ;  the  stick  may  be  applied  directly,  and  any  excess 
washed  off  with  tepid  water.  If  conjunctival  trachoma  exists  simultaneously,  of 
course  the  cauterization  of  the  conjunctiva  is  combined  with  that  of  the  cornea. 
Where  there  is  excessive  torpor,  especially  with  a  decided  sensibility  of  the  part,  as 
often  happens  after  a  severe  trachoma  has  run  its  course,  direct  cauterization  of  the 
pannous  cornea  and  conjunctiva  with  crystal  of  sulphate  of  copper  is  preferable  to 
the  use  of  nitrate  of  silver. 

Painting  the  cornea  with  acetate  of  lead,  which  has  been  frequently  lauded,  deserves  as  little 
recommendation  here  as  in  conjunctival  trachoma.  The  use  of  acid  nitrate  of  mercury  with  an 
equal  quantity  of  water  may  be  dangerous.  It  is  recommended  to  apply  this  remedy  to  the  cornea 
by  means  of  a  glass  rod.  The  reaction  after  its  use  is  said  not  to  be  greater  than  after  the  applica- 
tion of  nitrate  of  silver.  (  Warlomont.)  Aqua  chlori,  which  is  recommended  in  old  cases  of 
trachomatous  pannus,  where  the  washes  made  from  metallic  salts  are  not  borne  (Graefe),  is  less 
dangerous,  but  is  not  very  serviceable. 

Not  long  since,  cauterization  of  the  limbus  conjunctivalis  with  nitrate  of  silver  was  in  high 
repute.  (Sanson.)  Apparently,  simply  the  irritating  action  of  this  proceeding  is  the  medium  of 
the  favorable  results.  The  excision  or  scarification  of  the  conjunctival  vessels  leading  to  the 
pannus  has  been  frequently  recommended,  and  as  often  given  up.  Lately  the  excision  of  the 
entire  auterior  zone  of  the  ocular  conjunctiva  has  been  recommended,  particularly  on  account  of 
its  speedy  results  and  safety.  (Scarpa,  Kuchler.)  But  it  is  generally  used  in  cases  where  the 
above-mentioned  bloodless  means  would  suffice;  simple  excision  has  been  generally  abandoned 
in  old  and  obstinate  cases.  It  is  recommended  by  some  to  cauterize  the  episcleral  tissue  exposed 
by  the  excision  of  the  conjunctiva,  but  this  must  be  regarded  as  dangerous,  in  spite  of  all  claims 
for  its  safety  made  by  its  proposer.   (Bertrandi,  Fernari.) 

4.  "While  using  irritant  and  caustic  remedies,  it  must  be  remembered  that,  by 
their  untimely  employment,  existing  irritation  maybe  aggravated,  and  the  pannus 
may  be  thickened  and  extended  by  new  formations.  Hence,  when  injection  of  the 
conjunctival  vessels,  local  elevation  of  temperature,  sensitiveness  of  the  eye,  pain, 
photophobia,  and  lachrymation  follow  their  use,  they  are  dangerous  applications, 
and  antiphlogistics  should  be  used  instead,  as  in  vascular  keratitis.  It  is  immaterial 
if  the  keratitis  preceding  the  pannus  has  run  its  course,  or  if  one  of  the  inflam- 
matory attacks,  which  so  often  appear  in  the  course  of  pannus,  be  present,  or  if 
simultaneous  external  cause  (as  too  active  treatment,  &c),  has  temporarily  increased 
irritation.  * 

But  even  if  such  symptoms  are  absent,  in  view  of  the  varied  excitability  of 
different  individuals,  it  is  best  to  begin  with  weak  remedies  in  small  quantities,  and 
little  by  little  go  to  the  stronger  ones ;  and  in  the  commencement  to  apply  them  at 
long  intervals,  subsequently  repeating  them  more  frequently,  but  to  stop  them  and 
commence  antiphlogistic  treatment  so  soon- as  a  continued  reaction  follows  their  use. 

5.  ÜSTot  unfrequently  we  meet  cases,  especially  of  old  trachomatous  -pannus,  in 
which  the  degeneration  of  the  neoplastic  elements  ceases  at  a  certain  point.  The 
cornea  does  not  clear  up,  in  spite  of  continued  and  proper  treatment,  as  the  parts 


78  PANNUS. 

have  become  accustomed  to  a  certain  amount  of  therapeutic  irritation,  and  the 
recourse  to  stronger  means  endangers  the  integrity  of  the  cornea  and  conjunctiva, 
directly  or  by  exciting  greater  and  more  destructive  inflammation.  In  such  cases, 
by  long  discontinuance  of  treatment,  we  may  increase  the  susceptibility  for  remedies 
formerly  well- borne,  and  make  these  again  useful.  Sometimes  the  end  is  attained 
more  quickly  and  safely  by  the  use  of  warm  applications  (of  95°  to  105°  F.)  applied 
over  the  closed  lids,  until  the  conjunctiva  is  brought  to  a  condition  of  inflammatory 
swelling.  The  pannus  inclines  to  resorption,  and  often  clears  up  greatly  under  this 
treatment.  At  any  rate,  after  it  we  may  expect  a  more  decided  action  of  other 
remedies.   (Graefe.) 

6.  If  the  latter  remedy  is  ineffectual,  there  remains  but  one  other  for  increasing 
the  power  of  resorption,  viz. :  the  inoculation  of  the  conjunctiva  with  blennorrhceal 
matter.  The  observation  that  even  long-existing  pannus,  which  resisted  other 
remedies,  could  be  removed  by  a  judiciously  caused  purulent  conjunctivitis,  led  to 
this  proceeding  as  much  as  fifty  years  ago.  {Fried.  Jaeger,  Piringer,  H.  Wallcer.) 
A  long  series  of  successful  and  sometimes  surprising  results,  have  since  then  assured 
it  a  position  in  the  treatment  of  pannus. 

In  regard  to  the  indications  for  inoculation,  we  must  bear  in  mind  that  it  does  not 
lie  in  the  power  of  the  surgeon,  by  the  choice  of  matter,  or  certain  manipulations,  to 
measure  beforehand  the  amount  of  the  inflammation  to  be  excited.  It  must  be  further 
stated  that  inoculation  sometimes  results  in  a  pernicious  diphtheritic  conjunctivitis, 
and  that  even  simple  blennorrhoea,  although,  as  we  know  from  experience,  it  endan- 
gers highly  pannous  cornea?  less  than  it  does  normal  ones,  still  leads  in  no  small 
percentage  of  cases  to  partial  ulceration,  and  even  phthisis  cornea?,  let  the  treatment 
be  what  it  may.  It  is  also  worth  while  noting  the  fact  that  pannous  corneas,  under 
the  influence  of  great  inflammation,  easily  becomes  staphylomatous,  and  that  an 
inflammation  of  the  conjunctiva  can  easily  lapse  into  trachoma.  Hence,  inoculation 
of  blennorrhceal  matter  is  and  will  remain  a  heroic  treatment,  whose  use  is  only 
justified  by  the  previously  proved  inefficiency  of  other  methods. 

Judged  in  this  manner,  inoculation  is  almost  solely  indicated  in  the  highest  grades 
of  pannus  crassus ;  that  is,  where  the  whole  surface  of  the  cornea  appears  covered 
with  a  thick,  vascular,  neoplastic  layer,  which  at  no  point  permits  the  deeper  layers 
of  the  cornea,  or  the  iris,  to  be  seen.  In  fact,  the  effects  of  this  proceeding  are  the 
more  brilliant,  the  thicker  the  pannus. 

But  the  result  is  the  quicker  and  more  complete  the  more  recent  the  panuus.  Hence,  many 
urge  to  proceed  as  quickly  as  possible  to  inoculation  in  such  cases.  (Bader.)  But  the  circumstance 
that  a  fresh  pannus  crassus,  even  of  the  highest  development,  may  be  cured  by  the  caustic  treat- 
ment lately  introduced,  without  risking  the  dangers  of  inoculation,  should  limit  the  indications 
for  the  proceeding  iu  question. 

The  presence  of  corneal  ulcers  is  a  contraindication,  for  the.process  of  ulceration 
advances  readily  during  blennorrhoea,  and  may  end  in  phthisis  of  the  cornea.  The 
remedy  is  without  result  in  tendinous  induration  of  the  conjunctiva,  because  here 
the  contagion  does  not  take. 

If  only  one  eye  is  pannous  and  the  other  sound,  or  at  least  serviceable,  there  is  danger  that  in 
clumsy  or  careless  patients  the  inoculated  blennorrhoea  may  be  transferred  from  the  diseased  to 
the  healthy  eye,  and  thus  cause  irreparable  injury.  In  such  cases  it  is  wiser  to  avoid  inoculation. 
In  patients  known  to  be  trustworthy,  however,  a  protective  bandage,  carefully  kept  in  place,  will 
almost  certaiuly  prevent  the  matter  from  reaching  the  other  eye,  and  partially  remove  the  above 
objection  to  the  inoculation. 
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In  cases  where  both  corner  were  pannous,  it  was  proposed  to  inoculate  one  eye  first,  and  later 
to  carry  the  contagion  to  the  second  eye  from  this,  because  in  the  eye  last  affected  the  blennor- 
rhea would  take  on  a  milder  character  and  less  endanger  the  cornea.  But  this  statement  is  not  to 
be  trusted.  Besides,  against  this  proceeding  stands  the  fact  that  the  patient  has  much  longer  to 
suffer,  and  cases  occur  in  which  the  first  affected  eye,  after  blenuorrhoea  has  run  its  course, 
becomes  again  affected. 

It  is  wise,  when  possible,  to  use  matter  from  blennorrhoea  of  a  relatively  mild  character,  best 
that  from  ophthalmia  neonatorum.  Excessive  anxiety  in  the  choice  of  matter  is  not  however 
necessary.  The  best  results  have  repeatedly  been  obtained  from  inoculating  with  the  matter 
from  purulent  conjunctivitis  or  even  gonorrhoea,  without  regard  to  the  age  or  degree  of  the  dis- 
ease furnishing  it.  It  is  even  proposed  to  excite  an  intense  blennorrhea  or  purulent  conjunctivitis. 
If  the  secretion  from  too  mild  a  blenuorrhoea  be  used,  there  is  danger  that  the  contagion  will  not 
take,  or  at  least  that  it  will  not  be  of  sufficient  intensity,  so  that  the  process  must  be  repeated,  and 
finally  we  are  not  safe  against  inflammation  of  the  worst  kind  ;  for  the  intensity  and  whole  charac- 
ter of  the  affection  caused  by  inoculation  is  not  entirely  dependent  on  the  quality  of  the  matter. 

Inoculation  is  best  done  with  a  small  brush  or  piece  of  sponge,  by  means  of 
which  the  matter  is  placed  on  the  conjunctiva  of  the  lower  lid,  while  the  latter  is 
everted.  A  very  minute  quantity  of  matter  suffices.  This  takes  more  certainly 
when  it  is  brought  immediately  from  the  secreting  surface  to  the  conjunctiva  of  the 
pannous  eye.     (Piringer.) 

Where  this  is  impossible,  the  matter  may  be  preserved  between  two  pieces  of  glass,  and  used 
before  it  dries.  The  pus  will  stand  considerable  dilution  with  water,  but  its  power  of  contagion 
is  thereby  evidently  lessened.  In  the  same  way  it  loses  in  power  by  being  kept  and  drying.  If 
the  contagion  does  not  take,  it  must  be  repeated.  Sometimes  it  is  necessary  to  insert  the  matter 
with  a  lancet.    {Piringer.) 

In  case  the  inoculation  takes,  blennorrhoea  is  usually  developed  in  a  few  hours, 
and  at  most  in  1  to  3  days.  It  must  be  allowed  to  advance  to  a  high  grade,  but  then 
all  the  remedies  customary  to  such  cases  must  be  used. 

Frequently  only  part  of  the  pannous  layer  disappears  during  the  course  of  the  inoculated 
blennorrhoea,  while  the  rest  clears  off  during  the  after-treatment  above  described.  Where  this 
does  not  happen,  some  recommend  the  repetition  of  the  inoculation,  as  cases  are  known  in  which 
the  second,  third,  or  even  the  fifth  inoculation  produced  the  effect,  where  the  first  bad  failed. 

7.  Constitutional  treatment  is  of  no  benefit  in  pannus  ;  remedies  acting  through 
the  blood  have  no  marked  influence  on  it.  For  successful  treatment  a  proper  regimen 
is  necessary  to  improve  the  nutritive  process,  if  it  is  weakened,  or  to  retain  it  in  a 
normal  state  if  it  is  healthy.  If  the  acute  disease  which  generally  precedes  the  pan- 
nus, or  still  more  the  mental  influences  which  accompany  the  disturbance  of  vision, 
or  a  lengthy  treatment,  by  its  privations  and  frequently  painful  applications,  are  suffi- 
cient to  undermine  the  constitution,  it  is  no  wonder  if  injurious  cachexia  are  devel- 
oped. In  such  cases  residence  in  healthy  fresh  air,  out  of  doors  in  the  shade,  nourish- 
ing and  easily  digested  diet,  sometimes  water  cures,  &c,  are  the  best  adjuvants  to 
the  local  treatment. 

Authorities.— Eis,  Beiträge  zur  Histologie  der  Hornhaut,  Basel,  1856,  S.  107  and  109. —  Wedl, 
Atlas  cornea  selera.—  0.  Bitter,  A.  f.  0.  IV.  IS.  Soö.—Easner,  kl.,Vorträge,  Prag,  1S60,  S.  157.— 
Coccius,  ueber  Glaucom,  Entzund  u.  s.  w.,  Leipzig,  1859,  S.  oO.—Arlt,  kl.  Monatbl.,  1S64,  S.  426. — 
Warlomont  et  Testelin,  Mackenzie  Traite  prat.  des  mal.  d.  yeux,  Paris,  1857,  IL  P.  164. — Graefe, 
A.  f.  0.  VI.  2  S.  146  X.  2  S.  199.— Boosbroech,  kl.  Monatbl.  1863,  S.  ±92.—Critchett,  ibid,  1S64,  S.  393.— 
Bader,  Lawson,  Ophth.  Hosp.  Reports  IV.  1,  VI.  l,and  Canstatt's  Jahresbericht,  1863,  III.  S.  122 
and  123. — Secondi,  clinica  ocul.  di  Genova,  Torino,  1865,  P.  12 .—  Williams,  Compte  rendu  du 
congress  d' ophth.,  Paris,  1863,  P.  137.— Eairion,  ibid,  P.  179.— Fournari,  ibid,  P.  193.— Sanson, 
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Scarpa,  Kü<Mer,  Bertrandi,  ibid,  P.  181,  and  Desmarres  Traite  d.  mal.  d.  yeux,  Paris,  1847,  P. 
231. — H.  Walker,  according  to  Hairion,  1.  c.  S.  187. — Piringer,  Vienna  med.  Jahrb.  neueste  Folge, 
XV.  S.  183.    Die  Blennorrhoe  am  Menschenaoge,  Graz,  1841,  S.  42,  et  seq. 

3.  Opacities  of  the  Cornea,  Maculse  Corneae. 

Pathology. — Opacities  of  the  cornea  are  new  formations,  the  result  of  an 
inflammatory  change  of  tissue.     They  may  be  divided  into : 

1.  Parenchymatous  opacities.     These  are  very  varied  in  appearance. 

a.  In  some  cases  the  cloudiness  of  the  cornea  is  universal,  throughout  its  breadth 
and  thickness  it  appears  more  or  less  regularly  bluish  or  whitish,  and  is  translucent, 
like  milk-glass,  while  the  surface  has  retained  its  normal  luster,  "  complete  leucoma." 

i.  In  other  cases,  in  the  corneal  layers  are  seen  flaky,  smoky,  or  bluisb  translucent 
opacities;  or  thick,  figured  white  clouds;  or  cloudy,  yellowish- vvbite,  or  even  chalky- 
white  spots,  lines,  crescents,  &c.  These  "partial  leucomata,"  like  the  complete, 
result  from  diffuse  keratitis. 

These  opacities,  especially  the  thicker,  are  caused  by  meniscoid  nests  of  opaque  grumous 
substance,  which  is  pressed  into  the  layers  of  the  cornea.  This  grumous  substance  is  found  to  be 
formed  from  shriveled  nuclei,  lying  in  a  mass  of  fat  cells,  frequently  of  a  dirty  yellow  color. 
Besides  these  nests  in  such  cases,  the  corneal  cells  are  also  much  swelled  from  a  like  grumous 
substance.  There  is  also  a  fatty  degeneration  of  the  intercellular  substance  in  streaks;  the 
lamellae  appear  as  if  dusted  over  and  sowed  with  a  mass  of  fatty  granules. 

c.  Bound,  sharp-bordered,  or  badly  defined  cartilaginous  or  cbalky  nodules  of 
the  size  of  a  poppy  or  millet-seed,  which  lie  with  their  long  diameter  in  the  superfi- 
cial layer,  but  sink  into  tbe  deeper  ones.  These  are  old,  and  sometimes  calcified, 
herpetic  points.  They  exist  singly,  sometimes  strewn  around  or  brought  into  groups 
on  the  cornea.  Sometimes  they  are  connected  together  by  tendinous  bands  or  a 
new  formation  of  connective  tissue. 

d.  Circular,  flat,  sharply-bordered,  grayish-white  or  yellowish  opacities,  from  the 
size  of  a  poppy  to  a  millet-seed,  which  seem  pressed  into  the  various  layers  of  the 
cornea,  but  are  apt  to  be  in  the  posterior  layer  or  on  the  free  surface  of  the 
membrane  of  the  aqueous  humor.  These  are  the  products  resulting  from  keratitis 
punctata. 

2.  Epithelial  opacities,  maculm  epitheliales,  i.  e.,  quite  superficial,  smoky,  misty 
or  cloudy,  half-transparent  bluish  or  grayish  opacities,  within  distinct  borders.  They 
are  often  so  fine  that  even  skilled  oculists  frequently  have  difficulty  in  detecting 
them.  They  generally  appear  by  oblique  light  thrown  through  a  convex  lens.  But 
in  most  cases  this  means  is  not  necessary;  the  opacity  may  be  seen  even  at  a 
distance.  In  the  denser  part  of  the  opacity  there  is  generally  a  decrease  of 
brilliancy  in  the  cornea,  tbe  reflection  appears  dull,  with  indistinct  or  irregular 
outlines.  Sometimes  at  these  points  where  the  light  comes  from  a  certain  direction, 
a  silky  luster,  or  even  a  sparkling  appearance  of  various  colors,  is  seen.  By  examina- 
tion with  a  lens,  in  such  cases,  an  apparent  roughness  of  the  surface  is  always  seen. 

3.  Macula)  fibrosa),  tendinous  opacities.  These  appear  to  the  naked  eye  as 
tendinous  membranes,  of  greater  or  less  thickness,  covering  to  various  extents  the 
anterior  surface  of  the  cornea,  and  sometimes  projecting  beyond  its  level.  Varying 
degrees  of  opacity,  milk  to  chalky-white  color,  tendinous,  silky,  and  sometimes  pearly 
opalescent  hue,  and  bardnoss  of  the  layers  arc  the  remaining  physical  peculiarities. 
The  edges  are  usually  indistinct,  as  a  cloudy  epithelium  generally  surrounds  the 
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new  tendinous  formation.  In  case  the  opacity  itself  or  its  cloudy  border  touclies  on 
the  conjunctiva,  one  or  more  vessels  usually  come  out  over  its  anterior  surface  and 
divide  up.  llence  the  possibility  of  hemorrhage  occurring  from  the  opacity  in  case 
of  injury. 

Epithelial  as  well  as  tendinous  opacities  are  in  many  cases  the  results  of  superfi- 
cial vascular  keratitis  or  pannus.  But  at  other  times  tbey  come  from  an  ulcerative 
loss  of  tissue,  where  the  cavity  has  been  filled  by  substance  which  is  transparent,  or 
only  externally  cloudy. 

Epithelial  and  tendinous  opacities  do  not  differ  in  quality,  but  only  in  the  thickness  of  the 
neoplastic  layer.  To  the  extent  of  this,  and  even  beyond,  the  epithelium  appears  thickened, 
unequally,  and  in  irregular  layers,  its  elements  are  clouded  with  fatty,  molecular  masses,  often  so 
pressed  together  that  their  contours  are  with  difficulty  recognized.  If  the  opacity  has  formed  on 
the  floor  of  a  healing  ulcer,  Bowman's  membrane  is  absent,  and  the  epithelium  lies  immediately 
on  the  new  formation.  This  fills,  as  it  were,  a  cavity  in  the  superficial  strata  of  the  cornea,  and  is 
the  result  of  a  development  of  corneal  cells.  For  it  consists  mostly  of  much  elongated,  even 
partially  filiform  nuclei,  which,  pressed  together,  hide  each  other  and  appear  wavy.  These  nuclei 
lie  in  a  cloudy  intercellular  substance  of  fat  molecules.  Sometimes  in  the  new  formation  we  may 
recognize  neoplastic  vessels  or  their  remains,  in  the  form  of  thick  bands.  The  borders  of  the  new 
formation  are  often  sharp;  sometimes  cloudy  streaks  proceed  from  it  into  the  surrounding  clear 
cornea.  Usually  with  epithelial  and  tendinous,  we  find  parenchymatous  opacities,  marked  with 
the  above-described  characters.  (  Wedl.) 

4.  Simple  corneal  cicatrices.  Their  distinction  from  opacities  is  in  reality  arti- 
ficial ;  the  difference  lies  simply  in  the  thickness,  that  is,  in  the  solidity  of  the  neo- 
plastic'tissue.  The  size  and  form  of  the  cicatrix  depends,  for  the  most  part,  on  the 
shape  and  extent  of  the  cavity,  on  whose  floor  the  replacing  tissue  is  developed. 
The  cicatrix,  however,  rarely  forms  a  cast  of  the  cavity ;  for,  under  favorable  cir- 
cumstances, pellucid  corneal  tissue  is  formed  at  the  bottom,  and  only  the  superficial 
portion  of  the  opening  is  filled  with  the  cloudy  neoplastic  tissue. 

Generally  the  cicatrices  in  the  substance  of  the  cornea  are  surrounded  by  paren- 
chymatous opacity,  which  is  to  be  traced  partially  to  the  regenerated,  but  not 
entirely  transparent,  corneal  tissue,  partially  to  the  disposition  in  nests  of  the  cells, 
and  to  fatty  molecular  disturbance  of  the  intercellular  substance.  But  en  the  sur- 
face, the  cicatrix  spreads  out  generally  as  a  tendinous  opacity,  which  again  is 
inclosed  by  an  epithelial  cloudiness,  and  thus  shades  off  to  the  normal  surroundings. 
According  to  the  difference  of  texture  are  distinguished  : 

a.  Tendinous  cicatrices.  Apart  from  their  thickness,  by  which  they  reach  to  a 
greater  or  less  depth  into  the  proper  corneal  tissue,  even  sometimes  to  the  mem- 
brane of  Descemet,  their  appearance  approaches  nearly  that  of  the  tendinous  opa- 
city. The  exterior  appearance  of  the  cicatrix  varies  with  the  form  of  the  loss  of 
substance ;  it  is  different  in  punctured,  incised,  or  flap  wounds,  or  those  with  loss  of 
substance,  or  after  partial  ulceration  of  the  corneal  layers. 

The  microscope  shows  the  epithelium  unequally  thickened  and  cloudy,  as  in  tendinous  opacities. 
BowTman's  layer  is  absent.  In  its  place  is  a  slightly  transparent  substance,  composed  of  elon- 
gated nuclei  closely  packed,  and  less  often  a  cloudy  intercellular  substance  lying  more  or  less  deep 
in  the  cornea.  Posteriorly  and  laterally,  the  new  formation  becomes  lighter,  the  intercellular  sub- 
stance acquires  the  preponderance,  but  appears  in  irregular  layers.  The  layers  appear  confused, 
and  interspersed  in  all  directions  with  corneal  cells,  swollen  with  nuclei  and  fatty,  grumous 
masses.  Here  and  there  are  seen  vessels,  or  their  remains,  in  the  shape  of  thick  threads,  with 
numerous  nuclei  and  masses  of  pigment.  Further  off,  the  swollen  corneal  bodies  resume  their 
normal,  parallel  direction ;  the  still  cloudy,  neoplastic  corneal  substance  approaches  nearer  to 
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the  normal.     Sometimes,  in  very  old  cicatrices,  choloid  granules  have  been  collected  in  groups. 
( Wall.) 

h.  Connective-tissue  cicatrices  consist  of  layers  which  may  be  lifted  in  folds,  and 
which  are  traversed  by  more  or  less  thick  net-works  of  vessels,  and  which,  conse- 
quently, bleed  on  injury.  These  new  formations  agree  in  external  appearance  with 
loose  connective  tissue,  especially  with  the  conjunctiva;  often,  however,  these  cica- 
trices seem  traversed  by  thick,  hard,  tendinous  strings  and  laminaa. 

The  loose  connective  tissue  neoplasia  thickens  toward  its  deeper  part  to  a  tendinous,  hard 
layer,  which  covers  the  floor  of  the  corneal  loss  of  substance.  Deeper  in,  this  thicker  portion 
of  the  cicatrix  becomes  cloudy,  then  transparent  corneal  substance,  and  by  this  latter  the  neo- 
plasia is  immediately  connected  with  the  normal  elements  of  the  cornea.  Hence,  in  the  thickness 
of  the  cornea,  the  cicatrix  appears  surrounded  by  a  more  or  less  extensive  cloudiness.  On  the 
surface,  its  borders  run  into  a  tendinous  opacity,  bordered  by  epithelial  opacity. 

The  simple  connective-tissue  cicatrix  is  always  marginal,  and  immediately  con- 
nected with  the  conjunctiva;  it  presents,  as  it  were,  a  continuation  of  the  latter  over 
the  periphery  of  the  cornea,  to  fill  up  the  loss  of  substance.  The  connective-tissue 
cicatrix  is  always  preceded  by  a  granulating  ulcer  of  the  cornea ;  but  fleshy  warts 
only  form  on  the  floor  of  a  non-perfortaing  corneal  ulcer,  when  this  is  on  the  edge 
of  the  limbus  conjunctivalis. 

Not  unfrequently  simple  connective-tissue  cicatrices  present  themselves  as  the 
corneal  part  of  a  false  pterygium. 

c.  The  epithelial  cicatrix  presents  a  completely  opaque  formation  of  whitish-gray, 
white,  and  yellow,  mixed  or  wholly  rusty-yellow  or  brown  hue,  which  may  easily  be 
peeled  off  in  the  form  of  a  fatty,  greasy-feeling,  granular,  scaly  or  leafy,  mottled, 
easily-broken  mass  from  the  floor  of  the  cavity  filled  by  it. 

This  mass  consists  mostly  of  epithelial  plates,  in  different  stages  of  disintegration,  and  a  basis 
of  molecular,  organic  substance,  in  which  free  fat,  Cholesterine  crystals,  chalky  masses,  and  blood 
corpuscles  undergoing  pigment  degeneration,  are  mingled  in  various  proportions.  This  mass 
reposes  on  a  loose  connective  tissue,  or  hard,  tendinous  stratum,  which  covers  the  floor  of  the  loss 
of  substance,  and  is  connected  with  the  surrounding  corneal  tissue  by  a  layer  of  neoplastic  cor- 
neal substance.  Hence  the  epithelial  cicatrix  also  appears  to  be  bordered  by  a  parenchy- 
matous cloudiness,  and  superficially  by  a  tendinous  opacity,  the  latter  being  again  lost  in  an 
epithelial  opacity. 

Like  the  connective-tissue  cicatrix,  the  epithelial,  also,  proceeds  from  small, 
fleshy  warts,  implying  also  a  granulating  ulcer,  and,  hence,  is  situated  on  the  margin 
of  the  cornea,  when  the  ulcer  was  not  a  perforating  one,  complicated  with  pro- 
lapsus of  the  iris. 

5.  Cicatrices  complicated  with  anterior  synechia.  These,  like  simple  cicatrices, 
are,  in  a  great  majority  of  cases,  of  tendinous  appearance ;  they  are  more  rarely 
seen  as  loose  connective-tissue,  or  epithelial  cicatrices. 

The  chief  characteristic  is  that  the  cicatrix  involves  the  whole  thickness  of  the 
cornea,  and  has  attached  to  it  a  greater  or  less  portion  of  iris.  This  may  be  known 
from  the  change  of  position  of  the  iris,  by  its  approach  to  the  posterior  wall  of  the 
cornea,  and  the  accompanying  contraction  or  closure  of  the  pupil,  and  finally,  by  the 
dark  color  of  the  cicatrix  from  the  pigment  contained  in  it.  The  extent  and  shape 
of  the  cicatrical  mass  depend  naturally  on  the  size  and  form  of  the  original  loss  of 
substance,  and  vary  greatly,  as  in  simple  corneal  cicatrices. 

The  anatomical  condition  of  the  cicatrix  varies,  moreover,  with  the  size  and  form  of  the  pos- 
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terior  opening  of  the  perforation.  If  this  is  narrow,  the  prolapsed  portion  of  iris  has  the  form  of 
a  pedunculated  vesicle  or  strawberry,  since  its  posterior  part  is  brought  together  by  the  edges  of 
the  opening.  But  under  increased  shrinking  of  the  cicatrix,  the  anterior  portion  of  the  prolapse 
is  compressed  and  soon  atrophies.  Henceforth  it  appears  as  if  the  iris  were  glued  to  thd  posterior 
end  of  the  perforation.  On  more  careful  examination,  however,  the  remains  of  the  prolapsed 
portion  of  iris  are  found  in  the  form  of  a  greater  or  less  amount  of  brown  or  black  pigment 
inclosed  in  cells.  According  as  the  form  of  the  perforating  canal  is  round  or  linear,  the  pigment 
forms  a  leafy  or  stringy  figure,  which  the  cicatrical  mass  traverses,  reaching  often  to  the 
epithelial  layer,  where  it  shows  itself  as  a  brown  spot  at  the  middle  of  the  anterior  surface.  In 
deep  extensive  ulcers,  the  iris  prolapses  sometimes  in  many  places,  and  a  corresponding  number 
of  colored  spots  are  found. 

This  state  was  formerly  called  clavus  or  myocephalon.  If  the  posterior  opening  of  the  per- 
foration was  wider,  and  a  piece  of  the  iris  covered  it, 

the  cicatrix  is  subsequently  often  found  hollowed  Fig.  13. 

out  (fig.  13),  while  the  anterior  edge  extends  on  a  a 

level  with  the  rest  of  the  cornea.  Hence  the  new 
formation  developed  on  the  prolapsed  iris  shows 
the  vesicular  form  of  the  prolapse.  At  the  edge  of 
the  posterior  concave  surface  of  the  cicatrix,  the  iris 
is  attached  and  connected  with  a  delicate  structure- 
less, highly-pigmented  membrane,  a,  which  covers 
the  concavity,  and  is  to  be  regarded  as  a  remainder  of  the  coloring  matter  of  the  prolapsed  iris. 
At  the  edges  of  the  cicatrix,  we  even  find  parts  of  the  membrane  of  Descemet  folded  up  ;  for 
the  parts  of  this  membrane  exposed  by  the  ulcer  are  torn  at  the  moment  of  perforation,  subse- 
quently are  surrounded  in  the  portion  of  iris  pressed  forward,  and  are  then  enveloped  in  the 
cicatrix.  If  the  iris  vesicle  has  burst  before  arriving  at  cicatrization,  or  if  the  cicatrix  occurs  at 
the  pupillary  border,  the  concavity  at  the  posterior  surface  of  the  cicatrix  is  not  seen  ;  on  the  con- 
trary, the  new  tissue  usually  projects  into  the  anterior  chamber,  and  is  continued  on  the  iris  in 
the  shape  of  tendinous  bands.  Then  the  anterior  capsule  is  often  connected  with  the  cicatrix ; 
the  latter  covers  part  of  the  former,  and  by  the  disturbance  of  nutrition  often  causes  cataract. 

In  extensive  perforations,  where  a  large  portion  of  iris  with  its  pupillary  margin  has  been 
exposed,  the  pupil  appears  nearly  always  closed,  and  the  center  of  the  capsule  glued  to  the 
cicatrix,  while  the  rest  of  the  posterior  surface  of  the  cicatrix  is  covered  with  pigment  membrane, 
and  hence  distinguishable  from  the  lens.  In  cicatrices  developed  from  extensive  prolapse  of  the 
iris,  the  cicatritial  tissue  is  almost  always  throughout  its  extent  richly  permeated  by  dark  pig- 
ment, which  lies  partly  free  in  masses,  partly  inclosed  in  cells,  showing  signs  of  former  prolifica- 
tion.  The  posterior  layers  of  the  cicatrix  especially  assume  the  form  of  connective  tissue ; 
the  intercellular  substance  is  more  or  less  wavy,  and  traversed  by  elongated  cells,  which  are  bound 
together  by  anastomosis,  and,  along  with  prolific  nuclei,  contain  pigment  of  various  amounts 
and  hues. 

6.  Bony  degeneration.  Osteoid  masses  are  rarely  seen  in  the  cornea.  When  they  do  occur, 
they  are  always  in  the  shape  of  thin,  delicate  plates  or  scales,  in  thick  tendinous  cicatrices,  with 
whose  layers  their  rough  surfaces  are  closely  united.  Hence  they  are  only  found  in  the  cadaver. 
During  life  they  are  hidden  by  the  cicatritial  mass.  They  are  characterized  by  a  homogeneous  or 
parallel  striated  organic  base,  and  more  or  less  bony  corpuscles  and  chalky  granules. 

7.  Chalky  deposits  appear  under  two  forms :  one,  a  stony,  hard,  rough  solid,  consisting  of 
earthy  and  alkaline  salts  with  an  organic  base,  which  is  distinguished  from  the  osteoid  growth 
only  by  the  absence  of  bone  corpuscles ;  the  other  as  a  fatty,  sandy  pulp,  in  which  are  mingled 
free  salts,  fat  cells,  Cholesterine  crystals,  and  broken  down  grumous  organic  substance,  in  different 
proportions. 

Both  forms  appear  like  the  osteoid  in  tendinous  cicatrices.  Sometimes  they  occur  as  round 
nodules  surrounded  by  parenchymatous  cloudiness,  lying  in  the  anterior  layers  of  the  cornea.  In 
the  latter  case  they  represent  degenerated  herpetic  vesicles.  Again  they  occur  as  results  of 
corneal  abscesses,  which,  without  perforating  and  evacuating,  have  become  calcified.  ,  The  new 
formation  appears  then  as  an  opaque,  chalky-white,  or  brown-spotted,  lens-shaped  body,  in  the 
walls  of  the  cornea,  covered  anteriorly  and  posteriorly  by  cloudy  corneal  layers. 

8.  Metallic  incrustations. — When  sugar  of  lead  and  other  metallic  salts  in  solution  with  prepa- 
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rations  of  opium  are  used  as  collyria,  during  the  presence  of  corneal  ulcers,  the  floor  of  the 
ulcer  is  incrusted  and  finally  granulations  arise  from  the  edges  and  cover  over  the  deposit.  Then 
on  the  site  of  the  former  ulcer,  an  elevated,  thick,  opaque,  chalky-white  or  yellowish  spot  appears, 
often  superficially  opalescent,  with  edges  sharp  or  indistinct,  and  traversed  by  vessels,  which 
is  generally  taken  for  a  cicatrix  or  tendinous  opacity,  till  the  anatomical  examination  shows  the 
incorrectness  of  this  opinion.  (Curlier.)  This  examination  shows,  just  under  the  epithelial  covering, 
a  layer  of  yellowish  or  dark-brown  brittle  substance,  without  a  trace  of  organization.  This  mass 
rests  on  a  cloudy  layer,  which  covers  a  bowl-shaped  depression  in  the  layers  of  the  cornea,  and  is 
often  traversed  by  vessels. 

Accompanying  Symptoms. — Corneal  opacities  are  often  accompanied  -with 
Lypera3mia  of  the  neighboring  parts,  and  with  pain  and  photophobia.  But  these 
are  not  a  part  of  the  symptoms  of  corneal  cloudiness,  they  are  signs  of  an  accom- 
panying irritation  or  inflammation. 

On  the  other  hand,  disturbance  of  vision  is  a  constant  accompaniment  of  all 
opacities  which  fall  in  the  slightest  degree  over  the  pupil. 

This  visual  disturbance  finds  a  fruitful  source  in  the  dispersion,  reflection  and 
absorption  undergone  by  the  light  falling  on  the  opacity. 

Hence,  on  the  one  hand  the  intensity  of  the  direct  light  proceeding  from  the  object  and  fall- 
ing on  the  retina  is  weakened,  and  with  it  the  retinal  images.  On  the  other  hand  a  part  of  the 
light  dispersed  by  the  corneal  cloudiness  falling  on  the  retina,  is  perceived  by  it  and  projected 
outward  as  a  white  or  gray  mist,  cloud,  &c.  But  as  the  elements  sensitive  to  light  are  not  in 
condition  to  separate  different  simultaneous  impressions,  and  still  more  always  to  unite  a  confused 
impression,  it  appears  to  the  patient  as  if  the  cloud  were  placed  between  his  eye  and  the  object,  or 
as  if  the  object  were  enveloped  in  it. 

The  amount  of  disturbance  of  vision  depends  chiefly  on  the  proportion  in  which  the  two  sim- 
ultaneous impressions  stand  to  each  other.  It  is  the  more  decided,  the  less  the  impression  of  the 
object  exceeds  that  produced  on  the  retina  by  the  light  dispersed  by  the  corneal  disturbance. 

If  only  direct  light  fell  on  the  cornea,  the  proportion  between  the  two  would  be  almost  always 
constant.  But  besides  the  direct  light  from  the  object,  diffuse  light  also  always  strikes  the  cornea, 
and,  in  proportion  to  its  intensity,  strengthens  the  brightness  of  the  spectrum  proceeding  from 
the  opacity,  and.  hence  lessens  proportionately  the  impressions  of  the  real  image. 

In  thin  opacities  this  spectrum  is  usually  the  chief  cause  of  visual  disturbance.  In  dense  ones, 
however,  which  let  through  little  or  no  light,  the  spectrum  only  comes  in  question  when  marginal 
portions  of  it  fall  through  the  pupil.  For  thick  opacities  are  seldom  sharply  defined,  their  borders 
fade  off  gradually  and  form  a  more  or  less  wide  zone,  which  disperses  light  falling  on  it,  and  then 
lets  it  through.  Apart  from  this,  the  visual  disturbance,  under  such  circumstances,  is  mostly 
caused  by  the  lessening  of  the  brightness  of  the  retinal  images,  and  hence  is  in  proportion  to 
the  density  and  size  of  the  part  of  the  opacity  lying  in  front  of  the  pupil.  So  it  reaches  the  max- 
imum when  such  a  thick  opacity  covers  the  whole  pupil,  and  from  the  middle  of  the  visual  field 
no  image  is  thrown  on  the  retina. 

Visual  disturbances  also  arise  from  roughness  of  the  epithelial  layer,  abnormal 
curvatures  of  the  cornea,  and  extensive  anterior  synechia,  and  not  rarely  from 
obliquity  of  the  lens.  Moreover,  in  synechia  anterior,  the  lessening  of  the  accom- 
modation comes  in  question.  So  in  many  cases  the  visual  disturbance  is  greater 
than  is  accounted  for  by  the  opacity  alone.  With  unevenness  of  the  epithelial 
layer,  and  especially  in  abnormal  curvature  of  the  cornea,  vision  is  often  so  affected 
that  without  proper  examination  we  might  suppose  there  was  amblyopia. 

Unevenness  and  roughness  of  the  superficial  stratum  are  found  in  all  kinds  of  opacities,  even 
in  the  most  delicate  epithelial  cloudiness,  and  often  extend  beyond  the  bounds  of  the  macula,  as 
seen  with  the  naked  eye.  They  are  easily  recognized  by  oblique  illumination,  but  also  by  irreg- 
ularity and  distortion  of  the  images  and  in  high  grades,  by  their  multiplication.  This  irregularity 
of  the  reflection  allows  us  to  judge  in  the  best  and  most  direct  way  of  the  highly  disturbing  effect 
that  is  exercised  on  the  refraction  of  rays  and  the  quality  of  the  retinal  images.    For  tho  anterior 
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surface  of  the  cornea  is  the  surface  of  the  dioptric  apparatus,  where  the  incident  rays  are  most 
deviated. 

On  this  latter  account,  deviations  in  convexity  of  the  cornea  are  very  injurious  to  vision. 
Such  abnormal  curvatures,  however,  appear  not  only  as  a  result  of  extensive  ulceration,  where 
they  are  sometimes  caused  by  pressure  on  the  floor  of  the  ulcer,  sometimes  by  contraction  of  the 
resulting  cicatrix  ;  but  they  are  often  found  with  very  delicate  cloudiness,  and  then  date  from  the 
inflammation,  and  are  the  results  of  the  diminished  resistance  of  certain  portions  of  cornea  to  the 
intraocular  pressure.  By  more  careful  examination,  i.  e.  with  the  ophthalmometer,  it  is  found  that 
the  individual  meridians  of  the  cornea  have  different  and  generally  irregular  curvatures;  even 
parts  of  the  same  meridian  have  different  curves,  and  hence  different  focal  lines  and  surfaces- 
The  influence  that  this  has  on  the  retinal  images,  and  hence  on  the  clearness  of  perceptions,  de- 
pends on  the  fact  that,  where  even  slight  malcurvatures  exist,  instead  of  exact  retinal,  images, 
we  have  a  blur  of  circles  of  dispersion,  of  which  scarcely  the  chief  outlines  reach  the  retina,  and 
these  arrive  there  with  deviated  shady  borders.  The  optical  effect  manifests  itself  markedly  in 
cases  not  recognizable  by  the  naked  eye.  By  examination  of  the  eye  in  the  reversed  image,  it  is 
at  once  seen  that  the  pupil,  &c,  are  distorted  in  the  most  varied  directions. 

But  the  rays  proceeding  from  external  objects  to  the  retina  undergo  the  same  deviation  as 
those  from  the  retina  outward  (see  astigmatism). 

Changes  of  position  of  the  lens  are,  as  a  rule,  not  so  marked  as  to  be  of  much  importance, 
and  moreover,  they  may  be  partially  corrected  by  corresponding  deviation  of  the  visual  axes. 

To  do  away,  at  least  partially,  "with  these  disturbances  of  vision,  individuals  with 
macula?  are  accustomed,  when  they  wish  to  see  clearly  with  the  affected  eye,  to 
increase  as  much  as  possible  the  impression  of  the  image  of  the  object,  and  to  lessen 
the  intensity  of  the  diffused  light. 

They  hold  the  object  as  near  the  eye  as  their  accommodation  permits,  for  thus,  without 
annoyance,  they  increase  the  apparent  brightness  of  the  retinal  images,  and  the  number  of  excited 
nerve  elements ;  they  turn  their  back  to  the  light,  while  they  place  the  object  itself  in  the  best 
light ;  they  half  close  the  lids,  hold  the  hands  before  the  eyes,  or  look  through  the  partially  closed 
fist,  to  cut  off  the  diffuse  light  as  much  as  possible  from  the  eye.  But  this  means  is  best 
attained  by  holding  up  a  diaphragm  with  a  small  hole  in  it. 

In  binocular  vision,  the  impressions  made  on  corresponding  portions  of  the  two 
retinae  are  united  in  the  brain  to  one  of  increased  intensity.  Hence,  if  one  eye  is 
undisturbed  in  its  function,  while  the  other  is  affected  by  an  opacity  before  its  pupil, 
in  binocular  vision,  the  light  diffused  over  the  retina  of  the  affected  eye  will  be 
evinced  in  the  combined  impression  of  the  two  eyes,  and  the  object  will  appear 
enveloped  in  a  mist. 

Just  as  in  monocular  vision,  the  disturbance  is  especially  evident  when  fixing 
objects  of  which  it  is  desired  to  gain  sharp  and  clear  perceptions.  The  patients  say 
■  the  diseased  eye  dazzles  the  sound  one,  and  they  are  often  obliged  in  writirig, 
reading,  &c,  to  close  the  affected  eye.  But  in  ordinary  vision  the  affected  eye 
materially  assists  the  other,  since  it  strengthens  the  intensity  of  the  latter,  and, 
moreover,  increases  the  visual  field ;  provided,  of  course,  that  the  corneal  opacity 
does  not  render  impossible  the  passage  of  a  sufficient  number  of  direct  rays  or  cover 
the  outer  half  of  the  pupil. 

Where  the  pupil  is  entirely  covered  by  a  thick  opacity,  the  positive  disturbance  of  vision,  on 
account  of  the  less  intensity  of  the  light  let  through,  is  absent,  and  it  seems  as  if  the  sound  eye 
alone  acted.  But  where  the  outer  half  of  the  pupil  is  covered  by  such  an  opacity,  objects  on  that 
side  of  the  visual  field  are  slightly  or  not  at  all  perceived,  and  vision  is  limited  as  in  a  monocular 
individual ;  so  that  persons  thus  affected  run  against  objects. 

In  case  both  eyes  are  affected  with  opacities,  which,  however,  are  not  thick 
enough  to  annul  the  perceptions  of  objects,  of  course  the  disturbance  of  vision  is 
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greater.  The  patient  then  uses  the  better  eye,  that  is,  the  one  which  gives  sharper 
and  clearer  images,  and  in.  fixing  objects  seeks  to  exclude  the  weaker  one  from  the 
the  act  of  vision. 

Results. — Corneal  opacities  are  capable  of  certain  changes,  and  in  so  far  we 
may  speak  of  results : 

1.  The  most  changeable  are  the  epithelial  and  the  various  forms  of  parenchy- 
matous opacities.  Both  of  these  kind  of  opacities  may  recover  spontaneously  or  by 
the  use  of  remedies. 

la  epithelial  opacities  such  a  proceeding  implies  either  the  absorption  of  the  neoplastic  cells 
under  the  elastic  lamina,  or  the  casting  off  of  the  existing  opaque  epithelium,  and  its  replacement  by 
clear  cells.  But  in  parenchymatous  opacities,  the  cure  is,  according  to  the  anatomical  conditions, 
sometimes  caused  by  the  absorption  of  the  interlamellar  cells,  sometimes  by  a  higher  formation 
of  the  regenerated  corneal  layers. 

As  a  rule,  it  may  be  said,  the  prospect  of  cure  in  these  cases  is  the  greater  the 
more  recent  the  case.  Shortly  after  the  termination  of  the  inflammation  causing 
them  is  the  best  time  for  treatment ;  at  this  stage  even  extensive  and  thick  opacities 
sometimes  disappear  spontaneously.  Old  opacities,  that  have  existed  for  months  or 
years,  on  the  contrary,  are  obstinate ;  it  is  immaterial  whether  they  are  thick  or  thin, 
large  or  small — even  those  that  are  scarcely  perceptible  almost  always  resist 
treatment. 

There  is  reason  to  believe  that  opacities  resulting  from  ulcers  are  less  inclined  to 
clear  up  than  those  from  parenchymatous  or  vascular  keratitis. 

In  children  the  prognosis  is  much  more  favorable  than  in  adults ;  in  them  exten- 
sive opacities  from  deep  and  even  perforating  ulcers  often  clear  up.  And  much 
more  will  epithelial  clouds,  and  those  parenchymatous  maculae  dependent  on 
interlamellar  nests  of  cells  do  so. 

It  is  not  improbable  that  the  growth  of  the  cornea  has  some  influence  on  them.  On  the  one 
hand  the  opacity  will  hence  be  portioned  over  a  greater  surface  and  become  thinner,  and  so  less 
perceptible;  on  the  other,  with  the  spreading  of  the  neoplasia,  the  number  of  its  points  of 
connection  with  healthy  corneal  tissue  is  increased,  and  hence,  the  effect  of  any  commencing 
process  of  resorption  is  greater. 

2.  Opacities  and  cicatrices  in  the  strict  sense,  whatever  their  histological 
character,  have  not  the  power  of  changing  to  transparent  corneal  tissue,  although  they 
sometimes  become  diaphanous.  They  are,  however,  generally  surrounded  by 
parenchymatous  and  epithelial  opacities,  which  often  clear  up  spontaneously  or  by 
treatment.  In  this  way  such  opacities  are  often  apparently  diminished  and  their 
influence  on  vision  lessened. 

Tendinous  opacities,  and  especially  tendinous  cicatrices,  increase  occasionally,  by  continued 
change  of  tissue,  to  button-shaped  masses,  which  look  much  like  staphylomata,  but  differ  from 
these  by  their  solidity.  These  are  tendinous  or  long  outgrowths,  which  occasionally  very  per- 
ceptibly rise  above  the  level  of  the  cornea. 

Opacities  and  tendinous  cicatrices  may  also  suppurate.  This  cicatrical  keratitis 
(Easner)  is  developed  and  usually  runs  its  course  with  the  symptoms  of  severe 
ciliary,  vascular,  and  nervous  irritation;  the  cicatrix  and  the  parts  surrounding  it 
usually  swell  somewhat,  while  the  proliferating  epithelium  becomes  rough  and 
cloudy.  Then,  sometimes,  the  color  of  the  cicatrix  is  gray  or  yellowish,  and  superfi- 
cial layers  begin  to  fall  off,  leaving  -a  more  or  less  deep  and  extensive  ulcer  with 
irregular  borders  and  base,  which  in  favorable  cases  always  fills  up  again  with 
cloudy  cicatritial  tissue. 
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Recent  aud  peripheral  cicatrices  are  more  inclined  to  suppurate  than  old  central  ones.  The 
most  varied  external  injurious  influences  may  cause  the  ulceration.  Wounds  of  the  eicatrix, 
either  accidental  or  operative,  may  be  mentioned  as  very  frequent  causes.  It  is  said  (Jlasner) 
there  is  an  especial  predisposition  to  ulceration  in  sickly,  weak,  or  irritable  persons. 

Herpetic  eruptions,  also,  are  sometimes  developed  in  the  tendinous  neoplasia  on  the  cornea. 
They  also  ulcerate  readily,  and  occasionally  cause  extensive  loss  of  substance,  by  extending  the 
original  point  of  inflammation. 

3.  Chalky  and  osteoid  neoplasia,  as  well  as  metallic  incrustations,  are  permanent  in  the  strict 
sense  of  the  term.  Still  the  latter,  like  the  tendinous  opacities  and  non-perforating  cicatrices,  offer 
a  possibility  of  a  cure  or  improvement.  For  experience  has  shown,  that  in  some  few  cases,  after 
this  tissue  has  been  cut  out,  the  opening  left  fills  with  neoplastic  corneal  substance,  and  this 
clears  up. 

4.  A  series  of  very  injurious  results  depends  on  the  disturbance  of  vision  caused 
by  these  opacities.  Thus,  very  decided  myopia  not  unfrequently  occurs,  if  the  patient 
is  obliged  to  use  one  or  both  eyes  affected  with  corneal  opacities  for  acute  vision, 
especially  of  small  objects.  For  he  is  then  obliged  to  approach  them  much  nearer 
to  the  eye  than  is  necessary  with  a  normal  cornea;  but  if  there  is  only  a  slight  pre- 
disposition to  it,  continued  strain  of  accommodation  will  readily  produce  the  change 
in  the  formation  of  the  eye  or  lens  that  causes  myopia. 

The  great  strain  of  accommodation,  and  the  increased  action  of  the  internal 
recti  associated  with  it,  not  unfrequently  cause  strabismus  of  the  weaker  eye,  and  in 
children  with  thick  opacities  on  both  eyes',  even  nystagmus  often  occurs.  The 
necessity  of  excluding  from  binocular  vision  the  eye  which  is  clouded,  or  weaker  in 
its  functional  activity,  in  order  to  maintain  the  most  distinct  impressions,  when  fix- 
ing an  object,  assists  in  causing  strabismus,  and  where  the  opacities  are  on  one  side 
only,  are  often  the  sole  cause  of  the  deviation.  But  where  this  does  not  occur,  it  is 
often  the  immediate  cause  of  amblyopia  from  non-use,  for  the  patient  gradually 
learns  to  see  with  the  healthy  or  better  eye,  and  to  neglect  the  other,  when  fixing 
sharply  ;  hence  the  power  of  accommodation  is  gradually  lost,  and  the  energy  of  the 
retina  diminished. 

Strabismus  or  amblyopia  ex-anopsia,  may  be  caused  by  corneal  opacities  that  are  not  perma- 
nent; these  may  disappear  without  the  disease  that  they  have  produced  receding.  Indeed  plenty 
of  cases  occur,  where  the  strabismus  or  amblyopia  from  disuse  may  be  directly  traced  to  a  kera- 
titis that  has  run  its  course  during  youth  without  leaving  a  trace. 

Treatment. — The  indications  are : 

a.  By  assisting  the  powers  of  absorption  and  the  throwing  off  of  the  epithelium, 
to  excite  or  hasten  the  clearing  up  of  the  opacities ;  and  where  a  complete  removal 
of  these  is  impossible,  at  least  to  diminish  the  extent  of  the  disturbance. 

h.  In  permanent,  unimprovable  opacities,  to  limit  as  much  as  possible  the  visual 
disturbance,  that  is,  to  diminish  the  intensity  of  the  diffused  light  admitted,  but  to 
increase  the  apparent  brightness  of  the  retinal  images,  and  when  necessary,  to  open 
new  ways  for  the  entrance  of  direct  rays. 

c.  Finally,  to  prevent  the  mediate  results  of  visual  disturbance. 

1.  To  answer  the  first  indications,  there  are  a  number  of  time-honored  empirical 
remedies.  They  have  in  common  the  property  of  directly  causing  a  greater  or  less 
irritation  of  the  eye.  That  the  removal  of  the  epithelium  may  thus  be  effected  is  a 
known  fact.  But  how  resorption  is  effected  is  not  clear.  It  is  possible  that,  by  the 
byperasmia  of  the  part,  and  the  consequent  increase  of  change  of  tissue,  a  sort  of 
softening  of  the  neoplastic  elements  is  caused,  and  the  removal  and  absorption 
favored. 
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It  is  true  that  the  production  of  such  a  condition  of  irritation  is  indispensable 
to  a  true  therapeutic  result,  and  that  the  most  powerful  known  absorbents,  quick- 
silver, iodine,  &c,  refuse  to  ace  when  not  applied  directly  to  the  cornea  and  con- 
junctiva. The  remedies  most  frequently  used  are,  dusting  in  calomel,  applications 
of  salve  of  yellow  and  red  oxyd  of  mercury,  iodine  salve  and  laudanum,  instillations 
of  astringent  collyria,  slight  cauterization  of  the  conjunctiva  with  sulphate  of  cop- 
per or  solution  of  nitrate  of  silver. 

Formerly,  for  the  same  purpose,  they  conducted  steam  to  the  eye  by  means  of  a  funnel ; 
dropped  warm  mucilage  of  quince  seeds  or  mallows  into  the  conjunctival  sac,  or  applied  with  a 
brush  fine  oil  or  fat,  ox  or  fish-gall,  eels'liver  oil,  viper-fat,  bear-fat,  &c,  and  solutions  of  va- 
rious extracts.  The  above-mentioned  substances  were  especially  popular  as  preparatory  remedies, 
as  it  was  claimed  that  the  parts,  were  softened,  and  the  efficacy  of  the  resorbents  increased 
thereby.  (Beer.)  Empyreurnatic  and  etherial  oils,  such  as  juniper-berry,  paper-oil,  sal-volatile, 
&c,  were  formerly  much  used. 

Electricity  was  once  quite  fashionable  for  these  affections.  A  current  was  passed  through  the 
upper  lid  or  the  cornea  itself,  and  some  other  part  of  the  body,  the  copper  pole  being  placed  over 
the  eye,  the  zinc  pole  to  the  tongue  or  hand  (Crusell).  But  the  remedy  acts  no  better  than  the 
above-mentioned,  and  may  be  dispensed  with.  Acupuncture,  where  the  needle  is  placed  directly 
in  the  cornea,  is  dangerous. 

All  these,  and  many  other  remedies,  when  properly  used,  are  very  serviceable  in 
certain  cases.  If  some  of  them  are  more  in  use  than  others,  it  is  perhaps  not  be- 
cause of  any  peculiarity  of  their  action,  but  on  account  of  their  more  easy  applica- 
tion, and  especially  the  possibility  of  measuring  and  controlling  their  action.  Hence, 
dusting  in  of  calomel,  on  account  of  its  slight  irritation,  is  especially  suitable  in 
fresh  macula?,  and  where  the  eye  is  sensitive  and  inflammations  are  to  be  feared. 
The  salve  of  yellow  oxyd  of  mercury  is  preferable  where  we  require  a  powerful 
effect,  and  the  irritability  of  the  eye  is  moderate.  Astringent  collyria  are  best  where 
there  is  catarrhal  relaxation  of  the  conjunctiva.  Cauterization  with  crystals  of  sul- 
phate of  copper,  or  solutions  of  nitrate  of  silver,  are  indicated  in  complication  of 
the  corneal  opacities  with  hypertrophy  of  the  conjunctiva. 

It  is  generally  well  to  begin  the  treatment  with  weak  remedies,  and  in  case  of 
need,  to  increase  the  strength  or  pass  to  more  active  applications. 

If  the  eye  reacts  not  at  all,  or  only  slightly,  after  the  use  of  the  remedy,  the 
strength  must  be  increased,  or  a  more  active  application  resorted  to.  Frequently, 
after  the  continued  use  of  a  sufficiently  strong  remedy,  it  ceases  to  irritate  the  eye. 
It  is  then  well  to  discontinue  it  fur  a  time,  so  as  to  let  the  susceptibility  return, 
when  it  will  again  act  well.  In  some  cases,  also,  we  may  increase  the  susceptibility 
by  warm  applications  and  cataplasms. 

In  deep,  non-vascular  corneal  opacities,  remaining  after  diffuse  keratitis,  it  has  been  recom- 
mended to  inject  a  solution  of  chloride  of  sodium  (one-third  of  one  drachm  to  one  oz.  water),  under 
the  conjunctiva  every  three  or  four  weeks.  This  may  be  done  with  a  hypodermic  syringe,  and  is 
said  to  act  well  and  without  danger.    (Rothmund.) 

[In  a  recent  memoir  to  the  French  Academy,  M.  de  Luca  recommends  the  application  of  finely- 
powdered  sulphate  of  soda  directly  to  the  cornea.  He  claims  that  it  has  the  power  of  removing 
corneal  spots  in  an  almost  incredibly  short  space  of  time.] 

It  is  very  important  to  restrain  the  irritation  excited  by  the  remedy  within  cer- 
tain bounds.  If  the  irritation  is  not  great,  it  is  sufficient  to  keep  the  patient,  during 
its  continuance,  in  a  moderately  illuminated  chamber,  and  carefully  to  keep  off  all 
possible  cause  for  its  increase,  as  straining  of  the  eyes,  smoking,  &c.    In  intense 
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irritation,  also,  use  cold  compresses.  When  these  symptoms  have  disappeared, 
there  is  no  necessity  of  confiuing  the  patient  too  closely.  Fresh  air  and  exercise 
out  of  doors,  in  shady,  quiet  places,  free  from  dust,  aid  the  cure.  The  diet  should  . 
he  regulated ;  spirituous  liquors  in  moderation,  as  well  as  snuffing  and  smoking  in 
the  open  air,  need  scarcely  he  forbidden.  Internal  remedies  are  useless  in  opacities 
of  the  cornea. 

In  opacities  where  the  clearing  up  will  evidently  take  a  long  time,  it  is  advisable  to  forewarn 
the  patient  that  the  visual  disturbance  will  not  always  be  lessened  in  proportion  to  the  lessening 
and  thinning  of  the  opacity.  It  is  also  well  at  the  commencement  of  the  treatment  to  determine 
the  amount  of  monocular  vision,  by  noting  the  size  of  and  distance  at  which  certain  objects  can 
be  seen  by  the  eye  in  question ;  and  in  the  progress  of  the  cure,  by  the  choice  of  smaller  objects 
at  greater  distance,  to  satisfy  the  patient  of  the  improvement,  aud  encourage  him  to  persevere  in 
the  treatment.  (Arlt.)  * 

Where  complete  cure  does  not  result,  the  above-mentioned  remedies,  even  in  increased  dose 
and  varied  changes,  finally  refuse  to  act.  Some  oculists  then  expect  favorable  results  from  other 
and  sometimes  heroic  remedies. 

Direct  attempts  to  cure  corneal  opacities  by  the  inoculation  of  blennorrhea  have  not  been 
successful  (PiHnger) ;  still  it  can  not  be  denied  that,  as  a  result  of  accidentally  excited  suppura- 
tion, very  obstinate  superficial  macula  have  sometimes  been  cured. 

Scarification  and  excision  of  the  conjunctival  vessels  going  to  the  corneal  neoplasia  is  generally 
fruitless.  On  the  contrary,  scarification  of  the  opaque  part  alone  (  Weiler,  Desmours),  or  combined 
with  the  above  pharmaceutical  proceedings,  often  acts  energetically.  It  is,  however,  a  question 
if,  in  cases  where  irritating  salves,  powders,  washes,  &c,  were  insufficient,  scarifications  can 
accomplish  enough  to  outweigh  the  dangers  of  the  inflammation  accompanying  them. 

Much  more  important  is  the  abrasion  of  the  cornea,  which  is  done  in  two  ways, — by  shaving 
off  the  superficial  opaque  part  and  by  removing  it  in  large  pieces.  Both  plans  originate  from  the 
observation  that  loss  of  substance  occurring  in  this  way,  is  in  some  cases  replaced  by  new  layers, 
which,  from  their  transparency,  resemble  corneal  tissue. 

a.  The  shaving  or  scraping  is  done  with  the  edge  of  a  cataract  or  lance-shaped  knife,  or  a 
cataract  needle,  used  as  is  customary  in  erasing  from  paper.  This  operation  is  often  painful,  and 
hence  is  best  done  under  anaesthetics.  It  is  rarely  possible  to  remove  completely,  or  even  mostly, 
in  a  short  time  the  opaque  part,  while  long-continued  scratching  is  dangerous,  as  it  ma)-  easily 
excite  severe  and  injurious  inflammation.  Hence  it  is  more  prudent  to  repeat  the  operation  at 
numerous  short  sittings,  separated  by  long  intervals,  and  the  rather  so  because  after  each  abrasion 
a  part  of  opaque  tissue  always  again  results,  while  the  floor  of  the  loss  of  substance  little  by  little 
rises  up.  This  method  is  most  serviceable  in  metallic  incrustations,  epithelial  cicatrices,  and 
superficial  chalky  deposits. 

5.  The  removal  requires  a  thin  cataract  or  lance-shaped  knife,  which  is  placed  under  the 
opaque  superficial  stratum  of  the  cornea,  so  that  it  may  be  separated  in  the  shape  of  a  thin  flap, 
which  latter  is  held  with  the  forceps  and  further  loosened  by  successive  strokes  of  the  knife. 
This  method  must  also  be  repeated  in  many  cases,  on  account  of  the  formation  of  opaque  layers. 
This  operation  is  most  serviceable  in  thick  superficial  tendinous  opacities,  particularly  where 
these  project  beyond  the  surface  without  entering  the  substance.  {Mead,  Larrey,  Wardrap, 
Weller,  Gulz.) 

Neither  method  is  free  from  danger.  With  delicate  and  skillful  manipulation,  indeed,  decided 
reaction  may  not  occur.  Still,  on  the  other  hand,  as  a  result  of  the  operation,  we  often  have 
keratitis  suppurativa,  iritis,  and  even  panophthalmitis.  Hence  we  may  say  that  abrasion  is  only  to 
be  nsed  in  cases  of  the  above-mentioned  opacities,  where  vision  is  limited  to  perception  of  light, 
and  where  it  can  only  be  improved  by  a  clearing  up  of  the  cornea. 

2.  If  the  means  for  lessening  or  removing  the  opacity  are  exhausted,  or  if  a 
hopeless  case  of  opacity  of  the  cornea  exists,  we  must  lessen  its  disturbing  influence 
on  vision,  or  open  a  new  way  for  the  light  from  the  object  to  enter  the  eye. 

In  delicate  cloudy  opacities,  such  a  curative  measure  will  be  especially  useful, 
when  the  eye  in  question  is  the  only  useful  one,  or  is  the  best,  and  the  conditions 
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of  the  patient  require  sharp  vision.  The  object  aimed  at  is,  that  the  spectrum 
traversing  the  opacity  undisturbed  may  unite  with  sufficient  brightness  into  a 
retinal  image. 

In  thick  opacities,  whose  nucleus  permits  the  passage  of  little,  if  any  light,  and 
and  which,  therefore,  influence  greatly  the  brightness  of  retinal  images,  therapeutic 
aid  is  much  desired  and  even  absolutely  demanded.  The  chief  aim  is  the  extension 
of  the  existing,  or  the  opening  of  a  new,  way  for  the  entrance  of  light ;  and  at  the 
same  time  covering  up  the  dispersing  borders  of  the  opacity. 

Further  and  not  less  important  indications  exist  in  cases  of  one  or  other  variety 
of  superficial  roughness  and  curvature  of  the  cornea,  and  sometimes  in  ohlique  posi- 
tion of  the  lens.  It  is  generally  desirable  to  turn  off,  as  much  as  possible,  irregularly 
refracted  rays,  and  to  form  a  way  for  direct  light  which  comes  as  near  as  possible 
to  the  normal  in  regard  to  refractive  conditions. 

a.  "When  a  sufficiently  large  part  of  the  pupil  lies  behind  a  transparent  or  only 
hazy  portion  of  the  cornea,  also  when  this  is  abnormally  curved,  a  plane  diaphragm 
with  a  small  central  opening  held  close  before  the  eye  is  very  serviceable.  (Tracers.) 

These  shades  do  not  answer  well,  because,  while  cutting  off  the  laterally  diffused  light,  which 
markedly  increases  the  intensity  of  illumination,  they  also  cut  off  a  great  part  of  the  direct  and 
regularly  refracted  light,  and  thus  injure  materially  the  brightness  of  the  retinal  images.  More- 
over they  limit  the  visual  field  most  injuriously ;  they  only  render  possible  a  more  perfect 
perception  of  objects  lying  in  the  middle  of  the  field,  but  can  not  be  used  while  the  patient  is 
going  about,  and  much  less  when  the  objects  move  and  change  position  rapidly.  Hence  they 
only  temporarily  increase  the  clearness  of  vision,  and  of  course  can  only  be  used  for  monocular 
vision.  When  using  stenopäic  spectacles,  i.  e.,  cups  with  openiags  in  the  center  (Riiterich, 
Donders),  which  are  fastened  before  the  eye,  the  greater  distance  of  the  hole  from  the  center  of 
the  cornea  causes  the  limitation  of  the  visual  field  to  be  more  marked;  hence  they  are  less  service- 
able than  fiat  monocular  perforated  shades.  Recently  the  preparations  of  calabar-bean  have  been 
recommended,  where  translucent  central  opacities  impair  sharp  vision  by  causing  diffusion  of 
light.     (B.  Suae.) 

1.  But  the  above  indications  are  better  fulfilled  by  a  successful  displacement  of 
the  pupil.  For  thus  tbe  pupil  will  be  drawn  out  to  act  as  a  stenopeic  fissure  and 
distorted  toward  the  prolapse.  If  the  opacity  and  superficial  roughness  of  the  cornea 
is  not  too  extensive,  it  will  not  be  difficult  in  the  choice  of  a  point  for  operation  to 
place  the  entire  pupil,  or  its  greater  part,  behind  transparent  and  regular  cornea, 
and  thus  turn  the  rays  from  the  disturbing  opacity  and  irregularly  refracting  rough 
cornea,  and  so  increase  directly  the  clearness  and  sharpness  of  the  retinal  images. 
In  certain  cases  there  will  be  a  question  of  giving  the  slit-shaped  pupil  a  position 
and  direction,  by  which  the  optical  effects  of  irregular  curvature  of  the  cornea  may 
be  diminished  if  not  destroyed,  since  only  the  more  direct  rays  pass,  and  these  have 
gone  through  a  meridian  but  little  deviating  from  the  normal  curvature,  and  with  or 
without  glasses  unite  on  the  retina  to  sharp  images.  (See  Astigmatism.)  The  circum- 
stance that  the  play  of  the  pupil  and  the  power  of  accommodation  are  retained  to  a 
certain  extent  has  considerable  influence  in  regard  to  the  gain  to  be  obtained.  Un- 
fortunately, the  conditions  necessary  to  the  success  of  this  operation  are  not  always 
present. 

In  extensive,  thick  opacities  it  is  rarely  possible  to  place  most  of  the  pupil  behind 
transparent  and  superficially  smooth  parts  of  the  cornea,  or  entirely  to  do  away  with 
the  spectrum  from  the  indistinct  edges  of  the  opacity,  without  excessively  stretch- 
ing the  iris  and  narrowing  too  much  the  passage  for  direct  rays,  and  detracting 
greatly  from  the  brightness  of  the  images.     In  anomalies  of  curvature  of  the  cornea, 
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moreover,  it  is  not  always  possible  to  place  the  long  axis  of  the  pupil  opposite  the 
least  curved  portion  of  the  cornea,  as  this  is  not  always  in  a  transparent  and  regular 
part.  Anterior  synechia  of  the  iris,  especially  of  the  pupillary  zone,  does  not  permit 
a  true  displacement  of  the  pupil,  and  a  sufficient  covering  of  the  edges  of  the  opacity  ; 
the  pupil  can  only  be  drawn  out  to  a  slit,  and  in  favorable  cases,  by  a  suitable  posi- 
tion and-direction,  somewhat  diminish  the  optical  effect  of  a  given,  abnormal  curva- 
ture of  the  cornea. 

c.  From  these  considerations  the  indications  for  displacement  of  the  pupil  for 
opacities  of  the  cornea  are  limited. 

In  most  cases  it  is  well  to  renounce  its  uncertain  results,  and,  by  effecting  a  wider 
opening  for  direct  lights  at  the  most  favorable  part,  to  increase  as  much  as  possible 
the  brightness  of  the  retinal  images;  that  is,  to  choose  iridectomy.  "Where  the  cir- 
cumstances are  not  too  unfavorable,  this  is  generally  a  very  satisfactory  operation. 
It  is  not  uncommon  by  it  to  give  rather  good  vision,  so  that  the  eye,  at  least  with  the 
aid  of  suitable  glasses  or  stenopeic  spectacles,  is  fitted  for  near  and  distant  vision, 
reading  writing,  &c,  and  even  for  the  recognition  of  small  objects.  Slight  abnormal 
curvatures  of  the  cornea  do  not  at  all  prevent  such  a  result,  but,  on  the  contrary, 
experience  has  proved  that  such  deviations  in  the  convexity  frequently  so  diminish 
after  iridectomy  that  their  optical  effects  are  easily  neutralized  or  brought  to  a  small 
amount  by  cylindrical  glasses.  Where,  on  the  contrary,  the  circumstances  are  very 
unfavorable,  the  cornea  very  irregular,  or  only  a  small  peripheral  portion  passable 
for  direct  rays,  brilliant  results  can  not  be  expected,  and  this  must  be  considered  in 
the  prognosis  before  the  operation.  However,  such  unfavorable  conditions  do  not 
render  the  operation  entirely  superfluous  or  worthless. 

The  fact  of  the  other  eye  being  normal  does  not  contraindicate  an  operation,  be 
it  displacement  of  the  pupil  or  iridectomy,  even  if  the  result  desired  is  only  improved 
vision. 

Strengthening  the  impressions  of  light  and  extending  the  visual  field  are  indications  enough 
to  recommend  the  operation.  If  a  decided  improvement  of  the  amount  of  vision  may  be  hoped 
for,  there  is  a  direct  indication  not  to  delay  operation,  as  the  affected  eye  may  meanwhile  deteri- 
orate and  lose  its  functional  power  from  want  of  use.  Careful  observation  has  proved  that  the 
operated  eye  does  not  necessarily  act  injuriously  on  the  sound  one,  and  so  cause  its  impressions 
to  be  repressed.     (Graefe.) 

"Where  the  other  eye  is  entirely  useless  for  vision,  the  operation  seems  indicated 
even  under  most  unfavorable  circumstances,  as  even  a  slight  improvement  of  sight, 
rendering  possible  the  recognition  of  shadows  of  objects,  or  even  strengthening  the 
perception  of  light,  is  a  gain  for  the  patient. 

It  may  be  considered  a  rule,  to  make  the  pupil  as  near  as  possible  to  the  center 
of  the  cornea.  In  peripheral  synechia,  where  the  pupillary  margin  of  the  iris  is 
drawn  toward  the  cicatrix,  there  is  often  an  opportunity  to  carry  out  this  rule.  In 
central  opacities  of  the  cornea,  the  artificial  pupil  should  be  peripheral.  Then,  where 
there  is  a  choice,  the  inner  lower  quadrant  of  the  cornea  is  the  point  of  election  for 
the  new  pupil. 

It  is  important  to  remember  here,  first,  that  the  visual  axis  meets  the  corneal  axis  at  an  angle, 
and  passes  through  the  cornea  at  a  point  a  little  inside  of  and  below  its  center;  and,  secondly, 
that  in  fixing,  the  visual  axis  must  be  turned  to  the  object  regarded,  in  order  that  its  image  may 
fall  on  the  yellow  spot.  Hence,  if  the  artificial  pupil  be  formed  elsewhere  than  at  the  inner  and 
lower  quadrant  of  the  cornea,  all  the  rays  of  light  entering  the  eye  through  it  must  be  regarded 
as  marginal  rays,  which  fall  the  more  obliquely  on  the  refractive  surfaces,  the  more  removed  the 
artificial  pupil  is  from  the  inner  lower  quadrant  of  the  cornea.    Under  such  circumstances,  even 
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in  normal  curvature  of  the  cornea,  the  spherical  and  chromatic  aberrations  are  very  perceptible ; 
but  when  there  is  abnormal  curvature,  the  deviation  of  the  light  is  very  annoying.  To  this  is  to 
be  added  the  fact,  that  of  the  rays  of  light  falling  on  the  portion  of  cornea  in  front  of  the  pupil,  on 
account  of  the  size  of  the  angle  of  incidence,  a  large  portion  are  reflected,  some  are  absorbed, 
some  scattered ;  hence  the  retinal  images  are  less  bright,  and  even  a  slight  opacity  will  impair 
their  distinctness. 

We  must  attend  to  the  above,  not  only  in  cases  where  we  wish  simply  to  give 
as  good  monocular  vision  as  possible,  but  where  functional  activity  of  the  other  eye 
induces  us  to  attempt  to  restore  binocular  vision.  In  old,  extensive,  central  opaci- 
ties, especially  those  originating  in  youth,  this  hope  is,  however,  slight;  hence  it 
seems  better  to  attempt  increasing  the  field  of  vision,  and  to  make  the  artificial 
pupil  externally. 

Generally,  we  may  have  greater  expectations  of  restoring  binocular  vision  by  operation,  the 
more  favorable  are  the  conditions  for  attaining  sharp,  retinal  images,  and  the  more  certainly  we 
may  count  on  the  muscles  of  the  eye  being  in  a  condition  to  correct  slight  differences  in  the  posi- 
tion of  the  images  on  the  two  retinae.  Eccentric. pupils  at  the  outer  or  upper  part  of  the  cornea, 
and  particularly  when  very  peripheral,  rarely  or  never  permit  common  vision. 

Those  made  upward  are  often  covered  by  the  upper  lid,  and  hence  their  beneficial  effect  is 
limited.  And  it  is  necessary  to  combat  this  by  laying  back  the  superior  rectus  ;  for  by  the  teno- 
tomy the  action  of  the  muscle  is  limited,  and  the  visual  line  directed  below  the  horizon.  Hence, 
when  fixing  an  object,  a  stronger  exertion  of  the  will  on  the  superior  rectus  is  necessary  than 
usual,  to  bring  the  optic  axis  in  the  right  direction.  But  this  impulse  always  affects  simulta- 
neously the  levator  muscle  of  the  upper  lid  from  the  community  of  function ;  hence,  this  is  always 
elevated  in  fixing  an  object,  which  is  the  point  desired. 

d.  In  cases  where  the  entire  cornea  is  cloudy,  it  has  been  proposed  to  make  a  way  through 
the  sclerotic.  (Autenreith.)  In  the  exterior  zone  of  the  sclerotic,  a  round  opening  is  to  be  made, 
and  the  part  of  the  choroid  and  retina  thus  exposed,  to  be  cut  out.  Then  the  vitreous  body  fills  the 
opening,  and  for  a  time  it  certainly  permits  a  shadowy  perception  of  large  and  near  objects. 
But  this  opening  always  contracts,  and  finally  is  closed  with  cloudy,  cicatritial  tissue.  Hence, 
this  method  is  of  no  practical  benefit. 

The  attempts  to  transplant  the  corneae  of  beasts,  by  uniting  them  by  stitches  to  the  edges  of 
an  opening  in  the  cornea  {Uimly,  Wutzer),  have  failed.  The  transplantations  clouded  over  or 
contracted,  if  they  did  not  die  outright.  Not  less  unsuccessful  have  been  the  attempts  to  form 
an  artificial  window,  by  introducing  a  stud-shaped  piece  of  glass  into  an  opening  in  the  cornea, 
and  healing  this  up  around  it.  {Nussbaum.)  However,  one  case  is  recorded,  where  the  glass 
remained  and  permitted  vision,  for  three  months  after  its  introduction.    {Heusser.\ 

e.  To  break  up  an  anterior  synechia,  a  proceeding  analogous  to  iridectomy  is  serviceable.  Thus, 
after  dilating  the  pupil  as  much  as  possible  by  atropine,  a  lance-shaped  knife  is  so  introduced 
through  the  cornea,  in  the  meridian  of  the  adhesion,  that  by  advaucing  it,  the  adherent  layer  of 
the  iris  comes  under  the  blade  just  at  the  cicatrix.  If  any  part  remains,  it  may  be  removed  by 
the  hook  used  in  iridectomy.  Repeated  instillations  of  strong  solutions  of  atropine  must  keep  the 
pupil  and  edges  of  the  wounded  iris  as  widely  dilated  as  possible.  This  proceediug  is,  however, 
never  certain  in  its  effect,  and  is  rarely  worth  the  trouble  and  danger.  In  central  cicatrices,  with 
synechia  of  the  pupillary  borders,  it  will  rarely  remove  the  necessity  for  iridectomy.  While  in 
excentric  or  peripheral  synechia,  which  influence  but  little  the  diameter  of  the  pupil,  and  where 
only  a  small  portion  of  the  pupil  seems  covered  with  the  cicatrix,  the  detachment  seems  to  have 
little  effect. 

3.  The  third  indication  aims  at  preventing  the  consequences,  the  development  of 
shortsightedness,  amblyopia,  strabismus,  &c.  (The  proper  means  for  this  will  be 
discussed  in  the  chapters  on  these  subjects.) 

Authorities. —  Wedl,  Atlas,  cornea  sclera. — Klebs,  A.  f.  0.  XI.  2  S.  2o7.—Stellwaff,  ophth.  1. 
S.  42,  218,  226,  293,  803  and  322.—  Cunier,  Ann.  d'ocul.  X.  P.  204,  XIII  P.  Zöö.—K/tapp,  kl. 
Monatsbl.  1864,  S.  304. — Piringer,  die  Blenn.  am  Menschenauge,  Graz,  1S41,  S.  261. — Beer,  Lehre 
von  den  Augenkhten.  Wien,  1817,  II.  S.  95. — Arlt,  Krankheiten  des  Auges,  Prag,  I.  S.  269. — 
Rothmund,  kl.  Monatbl.  1866,  S.  161. —  Crusell,  über  den  Galvanismus,  etc.,  Petersburg,  1841. — 
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Mackenzie,  Tratte  d.  mal.  desyeux,  Traduit  par  Warlomont  et  Testelin,  Paris,  1857,  II.  P.  156. — 
Weiler,  Desmours,  nach  Desmarres,  Tratte  des  mal.  d.  yeux,  Paris,  1847,  P.  332. — Ruete,  Lehr- 
buch der  ophth.  Braunschweig,  1853,  II.  S.  262. — Mead,  nach  Ruete  ibid. —  Gulz,  oesterr.  Wochen- 
schrift, 1842,  Nr.  2i.—Malgaigne,  Ann.  d'ocul.  XIII.  P.  212.— Desmarres,  ibid,  IX.  P.  96,  X.  P.I.— 
Ilasner,  Entwurf  einer  anat.  Begrund.  etc.,  Prag,  1847,  S.  123,  and  kl.  Vorträge,  S.  152,  205. — 
Travers,  Mackenzie  Abhandlung  über  die  Kkhtn.  des  Auges,  Weimar,  1832,  S.  513. — Rittericli, 
nach  Th.  Ruete  Lehrbuch,  II.  S.  265. — Schauenburg ,  Die  Künstliche  Pupille  vor  und  in  dem 
Auge,  Berlin,  1854,  u.  deutsche  Klinik,  1854. — Donders  und  Wijngaarden,  A.  f.  0.  I.  1  S.  257. — 
Graefe,  ibid,  II.  2  S.  177.—  B.  Ruete,  kl.  Monatbl.  1865,  S.  2S9.—Autenrieth,  Tübinger  Blätter  für 
Naturwissenschaft,  1  S.  88. — C.  Himly,  Kkhtn.  und  Missbildgn.  des  m.  Auges,  Berlin,  1843,  II.  S. 
58,  60.—  Wut&er,  Zeitschrift  f.  ophth.  I.  S.  486,  and  V.  S.  Z2Z.—Nussbaum,  lieber  die  Behdlg.  der 
Hornhauttrübungen,  etc.,  München,  1856,  und  deutsche  Klinik,  1853,  Nr.  34. — Htusser,  ärztl. 
Intelligenzblatt,  etc.,  1860,  Nr.  24. 

3.  Ectasia  or  Staphyloma. 

Kosology. — In  order  that  a  staphyloma  may  be  developed  within  the  anterior 
opening  of  the  sclerotic,  there  must  first  be  a  decrease  of  the  normal  resistance  of 
the  corneal  tissue,  or  it  must  be  replaced  by  an  extensible  tissue.  A  second  condi- 
tion is  a  certain  pressure  from  the  contents  of  the  globe,  by  which  the  part  of  the 
walls  in  question  is  subjected  to  a  power  too  great  for  its  resistance.  The  last  con- 
dition requires  the  absence  of  even  the  slightest  opening  in  the  parietes  of  the  eye,  and 
that  the  part  producing  the  dioptric  fluid  be  not  too  much  diseased  in  its  power  of 
secretion.  The  pressure  of  the  recti  muscles  also  favors,  but  is  not  necessary  to  the 
production  of  staphyloma.  The  diminished  resistance  of  the  cornea  is  occasionally 
the  result  of  a  simple  relaxation  of  its  layers.  If  this  reaches  so  high  a  grade  that 
the  intraocular  pressure  acquires  even  a  temporary  ascendency,  a  protrusion  of  the 
cornea  results,  more  frequently  the  decrease  of  the  resistance  is  grounded  in  local  or 
total  destruction  of  the  anterior  corneal  lamella?.  The  exposed  posterior  layers, 
under  the  influence  of  the  intraocular  pressure,  are  then  stretched  and  pressed  for- 
ward, and  an  ulcerative  keratectasia  results,  which,  by  successive  additions  of  a 
neoplastic,  more  or  less  cloudy,  even  cicatritial  tissue  deposit,  may  become  a'  cicatri- 
cal corneal  staphyloma.  Finally,  in  most  cases  an  extensive  perforation  or  destruc- 
tion of  the  cornea  is  the  origin  of  the  staphyloma.  The  uncovered  iris  advances  to 
the  opening,  glues  itself  to  the  edges  of  the  perforation,  forming  a  staphyloma 
iridis,  which,  by  development  of  cicatritial  tissue  in  and  around  its  walls,  is  trans- 
formed to  a  true  cicatritial  staphyloma. 

A  perfect  division  into  these  three  forms  of  staphyloma  is  only  theoretically 
possible.     Actually  the  boundaries  are  lost  in  various  intermediate  forms. 

a.  Corneal  Staphyloma. 

Pathology. — The  state  of  staphyloma  corneas  is  best  described  by  the  synonym 
ectasia  or  protrusion  of  the  cornea,  since  it  represents  the  proper  corneal  tissue  as 
the  part  which  has  suffered  extension  and  increase  of  surface. 

Protrusions  of  the  lowest  grade,  which  are  recognized  by  a  slight  projection  of  a 
part  of  the  cornea  and  some  enlargement  of  the  chamber,  often  only  by  a  change  in 
refraction  or  reflection  of  light,  are  placed  together  under  the  name  of  ectasia  of  the 
cornea. 

Higher  grades  of  protrusion,  as  a  result  of  which,  the  transparent  or  only  partially 
cloudy  cornea  projects  in  the  shape  of  a  cone,  with  rounded  apex  and  abnormally- 
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curved  sides,  are  called  keratoconus,  conical  cornea,  transparent  conical  corneal 
staphyloma. 

The  highest  grade  of  ectasia  is  called  Tceratogldbus,  hydrops  cameras  anterioris,  or 
hydroplithalmus  anterior.  The  transparent  cornea  has  under  such  circumstances 
the  form  of  a  segment  of  a  sphere,  whose  radius  far  exceeds  that  of  the  normal 
cornea.  It  advances  considerably  beyond  the  anterior  scleral  opening,  which  is  also 
much  widened,  apparently  enlarging  the  anterior  chamber,  not  only  in  the  direction 
of  its  axis,  but  in  its  diameter.  Hence  it  follows  that  keratoglobus  represents  a 
combination  of  corneal  ectasia  with  so-called  sclero-choroidal  staphyloma.  (See 
under  this  head.) 

The  protrusion  always  occurs  at  the  expense  of  the  thickness  of  the  cornea,  .con- 
trary to  the  former  belief,  according  to  which  the  protrusion  was  a  result  of  the 
increase  of  substance  and  thickening,  a  species  of  "  hyperkeratosis."     {Himly ,'  Adam.) 

In  regard  to  keratectasia,  in  the  strict  sense,  this  is  not  decided  by  observation,  but  it  is  in 
regard  to  keratoconus  and  keratoglobus.  In  conical  cornea  the  periphery  was  found  sometimes 
thickened,  sometimes  normal.  In  the  middle,  however,  corresponding  to  the  most  prominent 
part  of  the  staphyloma,  the  cornea  appeared  much  thinned,  about  as  thick  as  post-paper.  At  the 
anterior  surface  the  transition  of  the  two  different  great  zones  of  the  cornea  was  unmarked,  but 
on  the  posterior  it  was  sudden,  so  that  the  central  thinned  part  seemed  surrounded  by  a  pad,  as 
it  were.    (M.Jaeger,  Walker,  Hiddlemore,  Cappelletti.) 

Symptoms. — These  vary  with  the  degree  of  protrusion,  and  are  also  frequently 
modified  by  various  affections  which  are  closely  connected  with  stapkylomatous 
formations. 

1.  Low  grades  of  keratectasia  escape  even  the  practiced  eye,  and  cause  very 
slight  changes  in  the  shape  and  size  of  the  reflections.  The  diagnosis  is  then 
founded  on  the  dioptric  conditions  of  the  eye  in  question,  which  appears  very 
myopic  and  highly  astigmatic. 

For  the  corneal  curvature  is  not  only  increased,  but  is  usually,  also,  irregular ;  the  different 
parts  of  the  cornea  have  different  foci,  and,  moreover,  irregular  focal  lines  and  surfaces,  which  lie 
in  different  axes  and  incline  to  each  other  in  the  most  varied  directions.  Hence  the  retina 
receives  a  number  of  figures  of  dispersion  instead  of  images  of  objects ;  hence,  also,  the  percep- 
tions are  blurred  and  unclear,  sometimes  so  much  so  that  amblyopia  is  supposed  to  exist,  and 
this  the  rather,  as  the  most  varied  spherical  glasses  only  cause  partial  correction.  On  ophthalmo- 
scopic examination,  the  papilla  appears  drawn  out  in  various  directions,  and  in  various  portions 
more  indistinct,  when  the  light  is  returned  to  the  observer  through  one  or  other  part  of  the 
cornea.     (Knapp.) 

When  the  disease  is  more  highly  developed,  the  cornea,  if  viewed  laterally,  appears 
more  bulged  out.  Its  zenith  advances  more  beyond  the  level  of  the  anterior  opening 
in  the  sclerotic.  Frequently  it  does  not  lie  in  the  middle,  but  is  more  removed  to 
one  side,  and  then  the  corneal  curvature  varies  at  different  parts.  The  reflections 
appear  smaller  and  with  irregular  curvature,  distorted  differently  at  different 
places.  Even  with  strong  concave  glasses,  the  eye  does  not  recognize  surrounding 
objects,  even  when  they  are  large  and  near  ;  but  it  easily  distinguishes  even  slight 
differences  of  intensity  in  illumination  of  the  visual  field  and  shades  of  color, 
provided,  of  course,  that  the  keratectasia  is  not  accompanied  by  some  disease  of  the 
deeper  parts  of  the  eye,  in  which  case  amblyopia  or  amaurosis  is  superadded. 

The  above-mentioned  dioptric  and  catoptric  symptoms  are  evident  ouly  where 
the  protruded  cornea  preserves,  at  least  for  the  most  part,  its  transparency.  But  such 
cases  are  the  least  frequent.     Keratectasia  occurs  generally  with  extensive,  thick 
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opacities  and  cicatrices  of  the  cornea,  bat  especially  often  with  a  highly  trachoma- 
tous or  herpetic  pannus.  The  diagnosis  is  then  founded  on  the  greater  or  less 
evident  increase  of  convexity  and  increase  in  surface  of  the  cornea. 

2.  The  characteristic  conical  protrusion  of  the  cornea  in  keratoconus  and  the 
extensive  widening  of  the  anterior  chamber  united  with  it,  are  such  marked  symp- 
toms that  they  can  scarcely  he  mistaken.  In  fact  the  staphyloma  occasionally 
protrudes  so  as  to  be  seen  when  the  lids  are  closed,  or  even  renders  the  closure  of  the 
lids  irregular.  The  blunt  point  of  the  cone  often  corresponds  with  the  center  of  the 
cornea,  which  then  arises  with  an  equal  angle  from  all  points  of  the  periphery  to 
the  zenith,  and  appears  bell-shaped.  But  just  as  often  the  position  of  the  zenith  is 
excentric,  then  at  some  points,  the  walls  of  the  staphyloma  are  unequally  steep. 
The  apex  of  the  cone  is  often  transparent,  but  more  frequently  cloudy,  hazy,  or 
opaque,  like  an  epithelial  or  tendinous  spot,  or  it  is  even  cicatrical.  The  lateral 
walls  of  the  staphyloma  are,  as  a  rule,  completely  transparent,  smooth,  and  reflecting. 
The  contrary  is  to  be  ascribed  to  accidental  complications,  which  do  not  stand  in 
immediate  relation  to  keratoconus. 

On  account  of  the  abnormal  curvature  of  the  cornea,  images  of  bright  objects  lyiDg  in  the 
prolonged  axis  of  the  cone  appear  on  the  clear  apex  of  the  cone  much  smaller  than  normal,  and 
much  distorted,  on  account  of  the  irregularity  of  the  cornea  ;  while  from  the  light  falling  on  the 
sides  of  the  staphyloma,  a  bright  ring  is  projected  into  the  pupil.  (Ämmon,  Knappt)  From 
objects  that  lie  without  the  axis  of  the  cone,  images  are  reflected  on  its  side,  which  are 
lengthened  in  a  meridional  diretion,  but  shortened  in  the  direction  of  parallel  circles,  and 
often  distorted  also  on  account  of  the  irregularity  of  convexity.  (Brewster.)  The  reflection  of  the 
incident  rays  is  so  decided  that  in  bright  light  by  certain  positions,  the  keratoconus  may  sparkle 
like  a  crystal.  In  ophthalmoscopic  examination  the  side  opposite  to  that  on  which  the  light  falls 
appears  quite  dark. 

Vision  is  greatly  influenced  by  keratoconus.  In  highly-developed  cases  the  sight 
is  not  sufficient  for  the  patient  to  walk  alone.  Tor  objects  in  the  axis  of  the  cone 
escape  observation,  and  those  to  the  side  are  only  recognized  in  their  rough  outlines; 
hence,  in  attempting  to  fix  an  object,  the  patient  turns  the  side  of  the  eye  to  it. 
Frequently,  however,  vision  is  limited  to  distinguishing  light  from  darkness  or 
different  colors,  and  often  all  sensibility  to  light  is  gone  and  the  keratoconus  is 
combined  with  amaurosis. 

Compared  with  the  normal  cornea,  the  convexity  of  the  cone  is  very  marked,  and  its  zenith 
stands  at  a  relatively  great  distance  from  the  anterior  surface  of  the  lens.  Kays  of  light  from  an 
object  placed  in  the  prolonged  axis  of  the  cone  falling  on  its  apex,  are  usually  united  in  front  of, 
or  in  the  lens.    In  either  case  only  a  spectrum  of  light,  but  no  image,  can  be  formed  on  the  retina. 

That  lateral  objects,  under  favorable  circumstances,  are  more  easily  recognized  than  those 
lying  in  the  prolonged  optic  axis,  depends  on  the  fact  that  the  sides  of  the  cone  have  a  moderate 
curvature  in  the  meridional  direction.  The  images  of  objects  perpendicular  to  this  will  be 
formed  irregularly,  it  is  true,  but  so  far  behind  the  lens  that  the  circles  of  dispersion  falling  on  the 
retina  will  be  proportionately  smaller,  and  may  render  possible  their  recognition.  In  favor  of 
this  it  happens  that,  with  such  a  position  of  the  object,  only  a  small  portion  of  its  light  strikes  the 
wall  of  the  cone. 

The  frequent  combination  with  amblyopia  and  amaurosis  is  a  result  of  deep  and  extended 
inflammations,  which  play  an  important  part  in  the  formation  of  keratoconus. 

3.  Keratoglobus  is  characterized  by  a  marked  and  equal  expansion  of  the  whole 
anterior  half  of  the  globe — that  is,  the  cornea  and  neighboring  parts  of  the  sclerotic 
and  uvea. 

In  pure  cases  the  cornea  preserves  the  reflecting  brightness  of  its  surface  and 
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the  normal  transparency  of  its  tissue.  Occasionally,  however,  it  appears  greenish 
or  cloudy  on  its  periphery,  so  that  it  is  indistinctly  bounded  by  the  sclera.  Often, 
however,  extensive  opacities  and  even  deep  cicatrices,  with  partial  anterior  synechia) 
of  the  iris  are  complications.     (See  Complete  Sclero-choroidal  Staphyloma.) 

Causes. — Inflammation  is  the  only  known  cause  of  corneal  staphyloma.  This 
acts  as  a  cause,  on  the  one  hand  by  relaxation  of  tissue,  on  the  other  by  increasing 
intraocular  pressure. 

Keratectasia,  in  the  strict  sense,  is  actually  in  most  cases  the  result  of  an  exten- 
sive vascular  keratitis.  It  is  developed,  especially,  often  during  the  course  of  a  high 
grade  of  trachomatous  pannus,  and  then  bears  the  name  Tceratectasia  expanno. 

Frequent  and  severe  inflammations  dispose  particularly  to  these  protrusions : 
more  rarely  a  diffuse  keratitis  or  a  partial  ulceration  is  the  immediate  cause. 

Inflammation  also  plays  an  important  part  in  keratoconus.  Independent  of 
direct  observations,  the  frequent  occurrence  of  opacity,  especially  at  the  apex  of 
the  cone,  speaks  for  its  origin  in  inflammatory  relaxation  of  tissue,  particularly  as  such 
observations  often  exist  at  the  commencement  of  staphyloma.  Still  inflammation 
cannot  be  the  sole  source,  as  conical  staphyloma  is  often  developed  without  inflam- 
matory symptoms  appearing  at  any  stage  of  the  disease. 

Perhaps  the  disposition  depends  on  an  original  malformation,  on  an  abnormal  thinness  of  the 
center  or  other  part  of  the  cornea,  which  is  subsequently  protruded  into  the  apex  of  the  staphy- 
loma. (Graefe.)  In  support  of  the  view  that  an  error  of  development  is  the  disposing  cause,  we 
find  that  conical  cornea  is  often  congenital  and  even  hereditary,  and  not  unfrequently  appears 
combined  with  other  anomalies  of  development  of  the  eye  and  head.  (Ammon.)  We  also  find  that 
the  disease  rarely  remains  monocular,  but  usually  affects  one  eye  after  the  other,  or  both  together, 
which  is  not  the  case  in  keratoglobus. 

Nervous  influences  (Pichford),  hardly  act  in  causing  keratoconus.  Scrofula  and  tuberculosis 
can  have  just  as  little  connection  with  ectasia,  as  it  may  develop  at  any  age  and  in  any  constitu- 
tion ;  and  when  it  is  observed  in  young,  weakly  persons,  we  must  remember  that  a  decided  con- 
genital disposition  usually  evinces  itself  at  the  first  opportunity,  and  that  persons  having  anom- 
alies of  development  are  not  usually  the  most  robust. 

In  keratoglobus  the  changes  within  the  eye  indicate  a  precedent,  deep  inflamma- 
mation,  and  if  this  be  congenital  or  hereditary  (Ammon,  Jünghen)  the  disease  may 
have  run  its  course  during  foetal  life. 

Course  and  Results. — Corneal  staphyloma,  as  a  rule,  develops  very  slowly. 
On  account  of  its  slightness,  its  commencement  is  often  overlooked,  and  the  distur- 
bances of  vision  caused  by  it  are  ascribed  to  some  other  disease.  Hence  a  slight  pro- 
trusion often  continues  months  or  years  undiscovered,  and  gradually  increases ;  or  it 
advances  rapidly  after  an  intercurrent  keratitis,  heavy  coughing,  vomiting,  crying, 
&c,  giving  rise  to  the  supposition  that  it  is  developed  as  a  result  of  this  circum- 
stance. Even  in  those  cases  in  which  a  marked  inflammation,  by  a  change  of  tissue, 
has  prepared  the  floor  for  the  ectasia,  it  often  happens  that  when  developed  it  escapes 
observation,  and  is  only  discovered  after  long-continued  growth. 

Still  cases  are  seen  where,  even  during  the  course  of  the  inflammation,  the  ectasia 
has  reached  a  high  grade.  This  especially  happens  in  kerectasia  ex  panno  and 
keratoglobus.  The  development  of  the  latter  is  sometimes  very  rapid,  terminating 
in  a  few  weeks.  It  is  then  generally  preceded  by  attacks  of  intense  pain,  on  account 
of  the  pressure  on  the  ciliary  nerves. 

Not  unfrequently  the  development  of  a  corneal  staphyloma  is  much  interrupted  ; 
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the  ectasia  reaches  a  certain  point,  then  rests  for  months  or  years,  and  again  proceeds 
with  or  without  an  apparent  cause. 

The  development  to  the  highest  grade  is,  however,  not  absolutely  necessary. 
The  ectasia  may  halt  at  any  stage  and  become  stationary.  Thus,  cases  occur  which 
have  remained  unaltered  for  years,  and  give  no  reason  to  expect  a  further  formation 
of  keratoconus  or  keratoglobus. 

In  high  grades  of  keratoconus,  if  the  apex  he  not  cloudy  at  first,  it  generally 
becomes  so  very  soon.  The  cause  of  this  may  be  that  when  the  lids  close,  the  tears 
are  not  conducted  over  the  apex,  which,  being  less  covered  than  the  zenith  of  a 
normal  cornea,  must  suffer  more  from  dryness,  on  account  of  its  exposure  to  the 
atmosphere.  A  keratoconus  or  conical  cornea  never  bursts  except  from  application 
of  force.  (Wardrop.)  The  existence  of  a  corneal  staphyloma  of  this  kind  does  not 
prevent  the  development  of  an  intense,  even  ulcerative  inflammation,  and  under  such 
circumstances  a  perforation  is  possible.  In  keratoglobus  of  the  highest  development 
rupture  is  not  uncommon.     (See  Selero- choroidal  Staphyloma.) 

No  certain  observation  of  a  spontaneous  cure  of  the  various  forms  of  corneal 
staphyloma  is  recorded. 

The  Treatment  aims  first  at  hindering  the  protrusion.  In  case  the  development 
is  progressing,  the  indication  is  to  restore  the  normal  conditions,  or  at  least  prevent 
farther  advance.  If  this  is  impossible,  nothing  remains  but  to  reduce  the  accom- 
panying disturbance  of  vision  to  a  minimum. 

1.  The  first  indication  requires,  on  the  one  hand,  the  correct  treatment  of  the 
faulty  action  causing  the  diminished  resistance,  and  hence  in  the  majority  of  cases  is 
to  be  antiphlogistic,  but  on  the  other  hand  demands  the  reduction  or  neutralization 
of  the  pressure  acting  on  the  posterior  wall  of  the  cornea.  In  this  view,  the  greatest 
possible  relaxation  of  the  muscles  of  the  eye,  and  especially  the  avoidance  of  anything 
that  can  excite  the  latter  to  simultaneous  contraction,  is  advisable.  Hence  a  suitably- 
applied  pressure  bandage  may  be  serviceable.  If  there  is  reason  to  fear  danger 
from  expansion  on  account  of  the  rapid  change  of  tissue,  or  if  abnormal  hardness  of 
the  eye-ball  shows  increased  tension,  we  should  perform  iridectomy  immediately. 
(Gfraefe.) 

Whether  the  same  purpose  is  answered  by  repeated  paracentesis  of  the  cornea  ( Wardrop),  or 
by  the  favorite  English  operation  of  dividing  the  ciliary  muscle  {Hancock),  must  be  determined 
by  future  observation.  Extraction  of  the  lens  is  dangerous  and  ineffectual.  We  may  also  men- 
tion the  proposition  to  cut  out  part  of  the  staphylomatous  wall  of  a  keratoglobus,  and  subsequenly 
favor  the  formation  of  a  flat  cicatrix,  so  as  to  give  the  cornea  an  approach  to  its  normal  curvature, 
and  thus,  to  some  extent,  reproduce  the  conditions  requisite  for  distinct  vision.  This  operation 
has  been  tried  successfully.  {Fori.) 

This  proceeding  implies,  of  course,  the  integrity  of  the  parts  at  the  fundus  of  the  eye.  As  it 
is  desirable  to  have  a  cicatrix  of  the  least  possible  extent,  a  lance-shaped  flap  with  the  long  axis 
in  the  meridian,  and  its  center  including  part  of  the  apex,  will  be  best.  A  wound  of  this  shape 
offers  the  best  chances  of  healing,  as  its  edges  can  more  easily  come  together  when  the  cornea 
collapses.  A  prolapse  of  the  iris,  with  accompanying  contraction  or  closure  of  the  pupil,  can  hardly 
be  prevented.  Tt  is,  however,  of  little  consequence.  A  subsequent  iridectomy  easily  makes  a  way 
for  the  rays  of  light.  To  prevent  a  return  of  the  protrusion  after  excision,  a  pressure  bandage  is 
necessary  till  the  consolidation  of  the  neoplastic  tissue  is  completed. 

In  keratoglobus  the  treatment  for  sclerochoroidal  staphyloma  is  to  be  employed. 
(See  this  disease.) 

2.  The  second  indication  is  to  produce  retinal  images  as  clear  and  distinct  as  pos- 
sible— that  is,  chiefly  to  neutralize  the  optical  effects  of  the  existing  and  incurable 

7 


98  CICATRITIAL   CORNEAL   STAPHYLOMA. 

curvature  of  the  cornea.  It  presupposes  the  power  in  the  functional  part  of  the 
apparatus  to  bring  objective  light  to  perception,  and  hence  is  of  no  account,  where 
the  staphyloma  is  accompanied  by  amblyopia  or  amaurosis. 

All  these  requirements  are  best  fulfilled  by  a  displacement  of  the  pupil  in 
the  direction  of  a  corneal  meridian,  which  in  curvature,  &c,  is  nearest  normal. 
{Travers,  Tyrrel,  Donders.)  Iridectomy  is  far  less  serviceable  for  this  purpose. 
(Graefe.)  If,  however,  an  artificial  pupil  has  been  already  made  to  limit  the  pro- 
gress of  the  disease,  or  because  the  attempt  at  displacement  has  failed,  "we  may  at 
least  diminish  the  existing  errors  of  refraction  by  cylindrical  glasses  or  stenopäic 
spectacles.     (Travers.) 

A  displacement  of  the  pupil  to  both  sides,  so  that  a  stenopäic  slit  reaches  over  the  whole 
diameter  of  the  cornea  (Bowman),  is  less  advisable,  as  an  entire  meridian  of  the  cornea  offers  too 
great  a  difference  of  curvature  in  its  various  parts,  and  its  middle  is  always  too  convex  to  permit 
moderately  sharp  vision.    Besides,  the  great  traction  on  the  pupillary  part  of  the  iris  is  dangerous. 

Authorities. — M.  Jaeger,  Zeitschrift  f.  Ophth.  I.  S.  544. —  Walker,  Principles  of  ophth.  surgery. 
London,  1834,  P.  80. — Middlemore,  Treatise  on  the  diseases  of  the  human  eye.  London,  1835.  I. 
P.  532.— Cappellett^W  einer  med.  Wochenschrift.  1842.  Nro.  14.— Stellwag,  Ophth.  I.  S.  280,  II. 
S.  984. — Pickford,  Dublin  Journ.  1844.  Jan. —  C.  Uimly,  Krakh.  u.  Missbild.  d.  m.  Auges.  Berlin, 
1843.  II.  S.  74  u.  S.  192. — Jiinglcen  nach  Himly,  ibid.— Adams  Journ.  of  science  and  arts.  1817. 
II.  P.  403.— Ammon,  Zeitschrift  f.  Ophth.  I.  S.  122  u.  kliu.  Darstellungen  etc.  I.  Taf.  3. — Macken- 
zie, Abhandl.  über  die  Krankh.  des  Auges.  Weimar,  1832.  S.  511. —  Wardrop,  Essays  on  the  morb. 
anat.  etc.  London.  1819.  P.  131. — Brewster  after  Wardrop,  ibid.  P.  132. — Tyrrell,  Pract.  works 
on  the  diseases  of  the  eye.  London,  1840.  I.  P.  277. — Fari  nach  Kuete  Lehrbuch  II.  S.  270. — 
Chelius,  Handbuch  der  Augenbeilk.  Stuttgart,  1839.  II.  S.  378.— Knapp,  kl.  Monatbl.  1864.  S.  313. 
—Bowman,  ibid.  1863.  S.  85.— Graefe,  A.  f.  O.  I.  1.  S.  297,  IV.  2.  S.  271.— Donders,  ibid.  VII. 
1.  S.  194.— Easner,  kl.  Vorträge.  Prag.  1860.  S.  135.— Hancock,  Lancet.   1860. 

b.  Cicatritial  Corneal  Staphyloma. 

Pathology. — This  may  be  defined  as  the  protrusion  of  a  portion  of  cornea  that 
is  covered  with  cicatritial  tissue ;  for  it  is  nothing  but  the  bulging  out  of  a  cica- 
trized ulcer,  a  chronic  ulcerative  keratectasia.  It  presupposes  an  extensive  trough- 
shaped  ulcer,  whose  floor,  either  originally  or  in  the  course  of  cicatrization,  has 
become  protruded.     The  thinnest  part  of  the  floor  is  most  pressed  out,  and  subse- 

sequently  forms  the  zenith  of  the  staphyloma 
Fig.  H.  (Fig.  14.)     This  zenith  has  often  scarcely  the 

thickness  of  writing-paper.  But  from  it  out- 
wards the  thickness  increases,  till  at  the  foot 
of  the  vesicle  it  becomes  normal. 


The  zenith  is,  as  a  rule,  formed  almost  entirely  of 
cicatritial  tissue;  at  least  the  substratum  of  proper 
corneal  substance  is  so  thin  as  to  escape  notice.  On 
the  sides  of  the  staphyloma,  however,  a  more  or  less 
thick  layer  of  transparent  cornea  may  be  recognized,  lying  under  the  cloudy  cicatrix.  The  pos- 
terior wall  of  the  sound  cornea  and  of  the  sf  aphyloma  is  covered  with  the  capsule  of  the  aqueous 
,  humor.  Toward  the  zenith  this  membrane  becomes  thin.  Sometimes  it  even  seems  to  be  absent, 
so  that  the  cicatrized  part  appears  uncovered.  But,  under  such  circumstances,  the  covering  of 
atrophied  iris  is  wanting,  and  hence  this  form  of  staphyloma  may  be  distinguished  from  true  cica- 
tritial staphyloma.  Anterior  synechia  may  indeed  exist;  still  the  attached  portion  of  iris  does 
not  form  the  base  on  which  the  cicatritial  tissue  rests,  as  it  were.  The  part  of  the  cornea  around 
the  protrusion  is  frequently  remarkably  curved  in  various  directions,  and  not  rarely  affected  with 
superficial  and  parenchymatous  opacities. 
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Symptoms. — The  bulging  of  the  cicatrized  cornea  is  generally  strongly  marked. 
If  the  cicatrix  occupies  the  center  of  the  cornea,  the  sides  slope  off  sharply  or 
gradually  from  this,  to  unite  with  the  peripheral  parts.  If  it  is  more  to  the  margin, 
the  side  toward  the  sclerotic  is  generally  steep,  while  the  others  have  a  slight  in- 
clination. If  the  iris  is  free,  the  anterior  chamber  appears  widened  in  proportion  to 
the  ectasia.  But  if  there  is  anterior  synechia,  the  iris  is  drawn  toward  the  cicatrix. 
Vision  is  generally  much  influenced,  often  limited  to  perception  of  light,  and  this, 
even  where  the  pupil  is  free  and  opposite  transparent  parts  of  the  cornea,  since 
these  are  often  very  abnormally  curved. 

Course  and.  Results. — The  development  is  sometimes  rapid,  and  may  even  occur 
during  the  inflammatory  process;  sometimes  it  is  slow,  beginning  after  the  inflam- 
mation has  ceased,  and  being  frequently  interrupted  during  its  progress. 

"We  cannot  expect  a  spontaneous  cure;  on  the  contrary,  when  the  apex  of  the 
staphyloma  is  thin,  it  not  unfrequently  ruptures.  The  repeated  attacks  of  inflamma- 
tion and  ciliary  trouble,  occurring  at  variable  intervals,  are  important  practically. 
They  are  most  frequent  wThen  there  is  anterior  synechia,  and  probably  depend  on 
tension  of  the  iris. 

These  inflammations,  which  sometimes  appear  as  keratitis,  kerato-iritis,  or  irido- 
cyclitis, often  cause  an  increase  of  the  ectasia,  occasionally  further  ulceration  of  the 
cornea  or  cicatrix,  adhesions  of  the  pupil,  &c,  and  finally  even  attack  the  deeper 
parts  of  the  eye- ball,  or  even  the  other  eye,  causing  a  sympathetic  ophthalmia. 

Treatment. — In  small  circumscribed  ectasia,  if  the  rest  of  the  cornea  is  not  too 
much  distorted,  displacement  of  the  pupil,  or  an  iridectomy,  suffices  to  give  a  satis- 
factory amount  of  vision. 

In  some  cases  tbe  partial  staphyloma  and  malcurvature  of  surrounding  portions  of  cornea  are 
much  diminished  by  an  iridectomy  combined  with  the  methodical  use  of  a  pressure  bandage. 

In  very  prominent  or  extensive  staphyloma  of  this  variety,  iridectomy  must  be 
combined  with  splitting  or  removal  of  the  ectatic  portion.  (See  treatment  of  cica- 
trical staphyloma.) 

Frequent  attacks  of  inflammation  or  ciliary  neurosis  call  for  the  immediate  per- 
formance of  tbe  operation,  so  that  the  cornea  may  not  be  clouded  to  a  great  extent 
and  rendered  unfit  for  an  artificial  pupil,  and  that  the  iris  may  not  suffer,  &c.  If 
the  attacks  recur  in  spite  of  the  operation,  and  the  deeper  parts  of  the  eye  are  much 
affected  sympathetically,  or  the  other  eye  threatened,  enucleation  of  the  eye-ball 
may  be  required.  But  if  under  such  circumstances  a  sympathetic  affection  of  the 
other  eye  is  not  to  be  feared,  and  it  is  desirable  to  insert  an  artificial  eye  for  the  im- 
provement of  the  looks,  instead  of  enucleating,  we  may  cause  suppuration  of  the 
eye-ball.     (See  Sclero-choroidal  Staphyloma.) 

C.    ClCATEITIAL    STAPHYLOMA. 

Pathology. — The  cicatrical  staphyloma  is  a  vesicular  cicatrix  protruding  be- 
yond the  level  of  the  cornea — in  other  words,  a  staphyloma  whose  walls  are  com- 
posed, for  the  most  part  and  throughout  their  whole  thickness,  of  cicatritial  tissue. 
In  a  genetic  point  of  view  it  may  be  considered  as  a  cicatrization  of  a  vesicular  pro- 
lapsus iridis  or  a  cicatrized  iris  staphyloma.  It  presupposes  an  extensive  penetrat- 
ing loss  of  substance  of  the  cornea,  and  its  closure  by  prolapsed  iris  and  neoplastic 
tissue.  According  as  this  cicatrix  replaces  a  part  or  tbe  whole  of  ths  cornea,  the 
condition  is  called  partial  or  total  staphyloma. 
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Fig.  15. 


Ectasia  proceeds  in  cicatrical  staphyloma,  as  in  others,  at  the  expense  of  the 

thickness.  Hence  the  walls  of  the  staphy- 
loma frequently  appear  very  thin  (Fig.  15), 
especially  at  the  summit,  which  often  has 
scarcely  the  thickness  of  paper.  However, 
the  protrusion  does  not  prevent  further 
development  of  tissue,  so  it  not  unfre- 
quently  happens  that  the  staphyloma  has  a 
thickness  equal  to  that  of  the  normal  cornea, 
but  sometimes  greater  and  even  double 
or  more.  (Fig.  16.)  For  such  a  state 
is  not  uncommon  in  veiy  large  cicatritial  staphyloma,  which  can  only  with  diffi- 
culty he  covered  by  the  lids.  Some  parts  of  the  wall,  most  frequently  the  sum- 
mit, occasionally  reach  a  remarkable  thickness,  even  so  as  to  much  impede  an  opera- 
tion. Doubtless  the  steady  action  of  various  external  irritants,  and  the  excitement 
produced  by  them,  is  a  decided  cause  of  this  increase  of  substance. 

The  surface  of  the  cicatritial  staphyloma  is  covered  with  cloudy  epithelial  cells,  which,  from 
their  physical  peculiarities,  may  be  divided  into  a  corneal  layer  and  a  mucous  substratum.  In 
very  large  staphylomata  which  project  beyond  the  lids,  the  corneal  tissue  bears  more  the  character 
of  epidermis,  as  it  appears  formed  of  dry  epidermis  plates  without  nuclei.  These  cellular  elements 
are  sometimes  piled  up  to  a  considerable  thickness.  (Fig.  16,  a.)  Cases  occur  in  which  the 
epidermis  may  be  peeled  off  as  a  membrane  1-4  to  1  line  in  thickness.  In  these  layers  chalky 
deposits  are  not  unfrequently  found;  but  generally  the  superficial  layers  are  mingled  with 
numerous  granular  masses  of  fat  from  the  meibomian  glands.  Lately,  the  occurrence  of  stachel 
and  riff  cells  in  the  mucous  layer  has  been  observed,  which  in  a  thick  layer  cover  the  surface 
of  the  staphyloma.  {Czerny,  O.Becker.)  [Stachel  cells  are  cells  with  linear  projections  from 
their  circumference ;  riff  cells  have  dentated  borders.] 

Beneath  the  epithelial  layer  is  found  exceptionally  a  thin  layer  of  loose  vascular  connective 

Fig.  16.  tissue,  h,  which  appears  to  be  ä  continuation 

da  of  the  conjunctiva.    As  a  rule,  however,  the 

epithelium  lies  immediately  on  the  cicatrix, 

b  ^^  .^HHW     HH^to.  whose  tissue  in  the  anterior  layers,  especially 

in  the  peripheral  zone,  mostly  corresponds 
with  neoplastic  corneal  substance,  and  in  so 
far,  doubtless,  results  from  outgrowth  of  the 
external  corneal  border,  which  usually  resists 
ulceration. 

Further  back,  however,  the  new  formation 
acquires  more  and  more  the  character  of  con- 
nective tissue,  and  is  distinctly  striated,  and 
the  developing  connective-tissue   cells  show 
an  increasing  amount  of  dark  pigment  the 
further  back  we  go.     This  connective  tissue  is  formed  by  the  proliferation  of  the  iris  exposed  by 
the  ulceration.    It  also  contains  vessels  which  form  loops  and  bleed  freely  in  case  of  injury. 
Bony  scales  are  also  found. 

At  the  base  of  the  staphyloma,  the  prolapsed  neoplasia  is  united  with  the  remaining  non- 
indurated  part  of  the  cornea,  and  rarely  with  the  edge  of  the  sclerotic  itself.  The  kind  of  union 
between  the  cicatrix  and  healthy  cornea  varies,  as  in  simple  penetrating  corneal  cicatrices, 
according  as  the  ulcer  had  steep  or  sloping  edges.  In  the  former  case,  the  change  from  the 
neoplastic  mass  to  the  more  or  less  cloudy  cornea  is  sudden,  but  in  the  latter  the  cicatritial 
tissue,  gradually  thinning,  advances  over  the  former  seat  of  the  ulcer.  The  foot  of  the  staphyloma 
shows  anteriorly  a  cicatritial,  posteriorly  a  layer,  originally  of  corneal  substance,  and  from  this 
point  gradually  becomes  a  tendinous,  then  an  epithelial  opacity,  if  there  is  room  on  the  cornea 
for  these  changes. 
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The  posterior  wall  of  the  staphyloma  is  sometimes  smooth,  sometimes  full  of  depressions.  It 
generally  appears  covered  with  a  delicate,  structureless  brown  membrane,  d,  which  is  so 
intimately  connected  with  the  cicatrix  that  it  can  only  be  loosened  in  patches.  This  is  the 
remains  of  the  iris  which  was  exposed  by  the  corneal  loss  of  substance,  and  on  which  the 
staphyloma  has  developed.  In  total  and  in  partial  central  cicatritial  staphyloma,  the  pupil  is 
indicated  by  an  increased  amount  of  pigment  on  this  membrane. 

On  the  posterior  surface  of  the  base  of  the  staphyloma,  remains  of  Descemet's  membrane  are 
always  found.  These  are  sometimes  massed  together  in  a  ball,  and  simply  hang  to  the  cicatrix, 
or  are  glued  to  it.  But  ordinarily  the  base  of  the  staphyloma  is  regularly  covered  by  this  mem- 
brane as  it  falls  forward  from  the  portion  of  cornea  surrounding  the  protruded  cicatrix,  and  so 
reaches  the  sides  of  the  staphyloma,  where  its  ragged  edges  immediately  sink  into  the  cicatritial 
layers.  Only  in  cicatritial  staphylomata  which  have  developed  on  a  trough-shaped  perforation 
does  this  hyaloid  coating  extend  further — that  is,  so  far  as  the  posterior  layers  of  the  cornea 
have  done. 

So  far  as  the  membrane  of  Descemet  extends,  the  iris  lies  on  the  staphyloma  wall  without 
growing  fast  to  it ;  adhesion  begins  where  the  Descemet  ends  or  disappears  in  the  cicatrix.  The 
free  portions  of  iris,  changed  by  previous  inflammation,  often  appear  covered  with  a  tendinous 
extension  from  the  cicatrix,  traversed  by  a  tendinous  framework  and  atrophied.  But  just  as 
frequently  these  remains  of  iris  retain  their  integrity.  The  cicatritial  staphyloma  is  generally 
filled  with  aqueous,  and  presents  an  enormously-enlarged  posterior  chamber  as  it  were.  Rare 
cases,  however,  are  met  with  in  which  a  more  or  less  thick  tendinous  network  is  contained,  which 
is  intimately  connected  with  the  cicatrix,  and  whose  meshes  appear  filled  with  a  yellowish  or 
brown  cheesy  mass.  Careful  examination  has  discovered  in  this  mass  a  formless  organic  mole- 
cular base,  nuclei,  and  cells  in  different  stages  of  development ;  also  blood  corpuscles,  fat  globules, 
Cholesterine  and  chalky  masses.  This  mass  shines  through  the  cornea  and  gives  it  from  without 
a  peculiar  yellowish-red  and  brown-spotted  look.  It  is  always  the  result  of  an  excessive  prolifer- 
ation of  the  iris. 

Frequently,  especially  in  partial  staphyloma,  the  crystalline  preserves  its  integrity.  It  often, 
however,  appears  as  a  primary  or  secondary  Cataracta  siliquata,  which,  when  the  zonula  remains, 
sometimes  appears  bulged  out  by  the  vitreous.  (Figs.  17  and  18).  The  wrinkling  of  the  crystalline 
is  at  one  time  the  result  of  cataractous  metamorphosis,  but  at  another  depends  on  the  evacuation 
of  the  lens  (on  the  perforation  of  the  cornea),  while  the  ruptured  capsule  retains  its  connections, 
and  its  edges  finally  close  by  exudation,  or  chalky  degeneration  of  the  cataractous  remains. 
Still  the  entire  lens  is  sometimes  absent,  as  in  extensive  perforations  it  easily  escapes  with  a 
portion  of  vitreous.  Cases  also  occur  in  which  the  cataractous  lens,  frequently  shrunken  to  a 
small  mass,  is  found  in  the  concavity  at  the  summit  of  the  staphyloma,  for  the  lens  is  often  firmly 
united  to  the  plug  closing  the  pupil;  later,  when  the  cicatrix  protrudes,  it  bursts  the  zonula  and 
drags  the  lens  forward  with  it.  In  the  two  latter  cases,  the  inside  of  the  staphyloma  and  the 
back  part  of  the  eye  form  one  cavity,  which  is  filled  with  a  fluid  resembling  aqueous  humor. 
"Wounds  of  the  globe  cause  this  fluid  to  be  evacuated  and  the  eye-ball  to  sink  together. 

Symptoms.  1.  As  regards  partial  cicatritial  staphyloma,  its  appearance  varies, 
according  as  it  has  developed  on  a  perpendiculary-edged  rupture  of  the  cornea  or  on 
a  trough-shaped  perforating  ulcer.  In  the  first  case  it  usually  presents  itself  as  a 
roundish  cloudy  vesicle,  about  as  large  as  a  pea,  which  is  raised  perpendiculary 
above  the  surrounding,  more  or  less  mal- 

curved,  parts  of  the  cornea,  and  is  often  Ks- 17- 

pedunculated  (Fig.  17).  In  the  second 
class  this  pedicle  is  absent,  the  protrusion 
ßlopes  down  into  the  remainder  of  the 
cornea,  which  is  also  abnormally  curved. 
According  as  the  staphyloma  is  central  or 
peripheral,  the  cornea  about  its  base  is 
regularly  (Fig.  20)  or  irregularly  (Fig.  21) 
curved. 
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Fig.  18.  Fig.  19. 


A  small  staphyloma  of  this  kind  is  easily  covered  by  the  lids,  and  hence  with  each 
motion  of  winking,  it  is  moistened,  and  its  surface  appears  smooth  and  reflecting ; 
the  walls  are  of  tendinous  whiteness  and  opaque,  but  when  thin  are  sometimes 
translucent.  Stapbyk>mata  of  great  size,  which  project  beyond  the  lids  and  prevent 
their  closure,  and  so  can  not  be  regularly  moistened,  have  always  a  dull,  often  rough, 
surface  covered  with  yellow  or  brownish  crusts  of  dry  mucus.  The  cornea  sur- 
rounding the  staphyloma  is  more  or  less  cloudy.  Frequently  the  cicatrix  sends  off  a 
shoot  like  a  tendinous  opacity,  which  ends  in  a  cloudy  epithelial  ridge.  At  the  base 
of  the  staphyloma  the  iris  always  lies  close  to  the  posterior  wall  of  the  cornea. 

In  peripheral  staphylomata,  which  have  developed  over  exposed  parts  of  the 
breadth  of  the  iris,  the  pupil  may  be  free;  so  that  only  the  mal-curvature  of  the 
cornea  in  front  of  it  causes  disturbance  of  vision.  In  a  central  staphyloma  of  this 
class,  and  especially  wdiere  part  of  the  pupillary  margin  of  the  iris  is  united  with  it, 
the  pupil  appears  closed,  and  vision  is  limited  to  the  perception  of  light. 

A  peculiar  form  of  partial  cicatritial  staphyloma  results  sometimes  from  perforating  cres- 
centic  ulcers  or  flap  wounds,  such  as  are  formed  in  the  operation  for  extraction  of  cataract.  A 
pad-shaped  prolapsus  iridis  is  developed,  which  by  degrees  cicatrizes  and  loses  its  convexity,  and 
changes  to  a  wall  perpendicular  to  the  sclerotic  (Fig.  20,  a),  and  unites  at  a  sharp  angle  with  the 
flattened  and  protruded  flap  of  the  cornea.    Such  a  staphyloma  has  no  apex  but  an  edge. 

2.  Total  cicatritial  staphyloma  often 
reaches  a  very  large  size,  even  to  that  of  a 
hazel-nut  or  a  chestnut.  In  "shape,  it  is 
sometimes  a  cone,  sometimes  half  oval ; 
sometimes  it  is  quite  irregular,  as  one  part 
of  the  wall  is  more  protruded  than  another, 
and  advances  beyond  the  rest.  Very 
frequently  it  is  contracted  at  the  base, 
as  the  sclerotic  generally  takes  no  part 
in  the  protrusion.  The  base  of  the  staphyloma  is  not  always  elevated  in  its  whole 
extent,  directly  from  the  anterior  opening  of  the  sclerotic,  but  only  at  a  small  part 
of  its  periphery.  .The  remainder  of  the  latter  is  bordered  with  a  more  or  less  wide 
crescentic  cicatrix,  which  lies  on  the  level  of  the  anterior  scleral  opening.  Since  the 
summit  of  the  staphyloma  is  always  placed  in  the  opening  of  the  lids,  it  is  clear  that 
the  intraorbital  portion  of  the  globe  must  undergo  a  strain,  that  the  optic  axis, 
which  does  not  correspond  with  the  staphyloma  axis,  if  prolonged  outwardly,  will 
cut  one  or  the  other  lid. 

Causes. — The  development  of  a  cicatritial  staphyloma  presupposes  a  loss  of  sub- 
stance of  the  cornea,  from  a  distension"  of  the  layers.  As  a  rule,  it  is  the  result  of  an 
ulceration  ;  rarely  of  a  necrosis.  It  is  often  developed  over  the  opening  made  by 
taking  away  a  like  or  different  form  of  staphyloma,  and  then  constitutes  a  relapse. 


Fig.  20. 
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Flap-wounds,  also,  such  as  are  formed  in  cataract  extractions,  sometimes  lead  to 
staphylomata. 

Course  and  Results. — Cicatricial  staphyloma  is,  as  a  rule,  only  an  advanced 
stage  of  staphyloma  iridis.  The  change  from  the  latter  to  the  former  is  ofLen  rapid, 
occurring  even  in  a  few  weeks ;  but  it  is  also  frequently  slow.  That  is,  the  pro- 
liferation of  tissue  in  the  exposed  iris  is  sometimes  very  rapid,  so  that  in  a  few  days 
this  appears  changed  to  a  spongy,  fleshy  formation  of  decided  thickness;  but  some- 
times it  is  so  slow  that  after  weeks  and  months  the  walls  of  the  iris  staphyloma 
preserve  their  former  delicacy  and  transparency,  and  show  only  here  and  there  some 
spots  or  net-work  of  tendinous  tissue. 

However,  there  are  cases  in  which  the  prolapsed  iris,  for  a  time,  undergoes  a 
luxuriant  proliferation,  sometimes  granulates,  and  in  places  assumes  the  character  of 
tendinous  tissue  before  it  bulges  out,  either  because  up  to  this  time  an  opening  per- 
mitted the  escape  of  the  aqueous,  or  because  the  latter  was  secreted  in  less  quantities 
and  transuded  through  the  prolapsus. 

The  cicatritial  staphyloma,  once  developed,  generally  grows  slowly  and  with  many 
interruptions.  The  walls,  however,  increase  in  thickness,  especially  when  the  staphy- 
loma protrudes  beyond  the  lids,  and  there  is  consequent  irritation  of  the  globe. 
"When  the  walls  have  reached  a  certain  thickness,  a  further  protrusion  is  improbable  ; 
but  an  increase  of  extent  outward  by  growth  of  the  cicatritial  tissues,  or,  as  is  more 
common,  by  addition  of  epithelial  layers,  may  occur.  Apart  from  this,  such  thick- 
walled  staphylomata  are  strictly  stationary,  since  they  can  neither  heal  spontaneously 
nor  rupture.  Only  exceptionally  does  it  happen  that  the  walls  ulcerate,  collapse  after 
partial  or  total  evacuation  of  the  contents  of  the  globe,  and  change  to  a  flat  cicatrix, 
or  that  the  eye  is  destroyed  by  suppuration. 

Thin-walled,  and  especially  recent  staphylomata,  on  the  contrary,  frequently 
burst.  An  external,  mechanical  injury,  a  powerful  contraction  of  the  recti  muscles, 
often  suffices  to  cause  this.  After  the  rupture,  follows  simply  a  loss  of  aqueous,  or  of 
a  great  part  of  the  contents  of  the  globe.  In  the  former  case,  the  staphyloma,  in 
the  latter,  the  eye-ball  collapses.  The  edges  of  the  rupture  may  unite,  and  the 
former  condition  recur.  Sometimes,  especially  if  after  the  rupture  a  pressure  band- 
age is  used,  it  happens  that  the  walls  of  the  staphyloma,  which  are  folded  together, 
inflame,  and  adhere,  forming  a  ball,  and  consolidate  to  a  flat  cicatrix.  ■  This  is  the 
only  way  to  a  relatively  spontaneous  cure.  Not  rarely,  however,  extensive  haemor- 
rhages occur,  generally  after  evacuation  of  the  contents  of  the  globe,  which,  without 
inflammation,  cause  atrophy  or  phthisis  of  the  eye-ball. 

We  must  not  omit  to  say  that,  in  cicatritial  staphyloma,  the  internal  parts  of  the 
eye  easily  become  sympathetically  inflamed,  either  originally  or  during  the  subsequent 
development.  The  long  removal  of  intraocular  pressure,  caused  by  ulceration  of  the 
cornea,  tension  of  the  iris  united  to  the  cicatrix,  the  swelling  of  a  cataractous  lens, 
external  injuries  that  affect  the  eye  while  uncovered  by  the  lids,  are  frequent 
sources  of  these  affections.  These  are,  then,  the  causes  of  frequently  relapsing 
inflammation,  unbearable  ciliary  neurosis,  and  where  there  is  great  excitability  of 
the  ciliary  region,  and  decided  increase  of  intraocular  pressure,  not  unfrequently  lead 
to  glaucomatous  conditions  or  staphylomatous  protrusion  of  the  sclerotic  and  choroid, 
and  may  even  sympathetically  affect  and  endanger  the  other  eye. 

The  treatment  aims,  first,  at  converting  the  protruded  into  a  flat  cicatrix,  and, 
if  possible,  restoring  a  certain  amount  of  vision;  secondly,  at  meeting  attacks  of 
inflammation,  and  ciliary  neurosis,  and  guarding  against  the  dangers  attending  them. 
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The  flattening  of  the  staphyloma  is  to  he  accomplished,  according  to  the  case,  by 
splitting  (Küchler),  cutting  off  (Heer,  Scarpa),  the  protruding  portion,  or  by  cutting 
out  an  elliptical  piece  of  the  cicatrix,  and  uniting  the  edges  left  by  sutures. 
(CrUchett.) 

In  somewhat  extensive  cicatritial  staphylomata,  the  first  two  modes  of  operating 
should  be  combined  with  the  evacuation  of  the  lens;  that  is,  immediately  after  split- 
ting or  cutting  off  the  protrusion,  the  capsule  should  be  divided  in  various  directions, 
and  any  part  of  the  lens  which  is  not  then  evacuated  spontaneously  should  be  scooped 
out  with  Daniel's  spoon.  (Küchler.)  This  is  necessary,  in  order  to  diminish,  as 
much  as  possible,  the  intraocular  pressure,  and  to  prevent  the  occurrence  of  another 
protrusion  of  the  neoplastic  tissue,  after  the  edges  of  the  wound  have  united,  or  the 
loss  of  substance  caused  has  been  covered.  On  the  other  hand,  we  must  remember 
that,  in  large  cicatritial  staphylomata,  splitting  or  excision  can  hardly  be  performed 
without  wounding  the  crystalline,  or  causing  rupture  of  the  zonula,  which  are 
already  stretched  by  the  tension  of  the  muscles  of  the  eye-ball;  that  hence  the 
operation  almost  always  leads  to  the  formation  of  cataract,  and  that  the  swelling  of 
a  cataractous  lens,  especially  after  wounding  the  capsule,  is  a  very  fruitful  source  of 
severe  irritation  and  inflammation,  which  often  causes  suppuration  of  the  eye-ball, 
thus  aborting  the  aim  of  the  operation,  or  even  proving  dangerous.  Moreover,  in 
such  cases,  the  restoration  of  even  a  moderately  satisfactory  amount  of  vision  can 
scarcely  be  hoped  for  in  any  event;  hence  the  removal  of  the  lens  does  no  harm. 

In  small,  circumscribed  cicatritial  staphylomata,  when  the  integrity  of  a  large 
portion  of  the  cornea  permits  the  restoration  of  a  certain  amount  of  functional 
activity  to  the  eye,  the  lens  is  to  be  preserved,  if  possible,  and  instead  of  removing 
it,  a  large  iridectomy  should  be  made.  This  should  be  done  just  before  the  splitting 
or  excision  of  the  protruded  cicatrix,  and,  of  course,  the  point  chosen  must  be  that 
which  will  be  followed  by  the  best  optical  results.  The  object  of  the  operation 
is  not,  however,  solely  the  making  of  a  direct  passage  for  the  light,  but  also  the 
diminution  of  pressure,  and  the  removal  of  the  irritation  caused  by  the  tension  of  the 
iris,  dependent  on  a  protruded  or  again  protruding  cicatrix,  which  has  already  been 
operated  on. 

If  the  lens  has  been  wounded  during  the  operation,  or  has  been  found  to  be  cataractous, 
its  evacuation  is  necessary. 

When  attacks  of  inflammation 
or  ciliary  neurosis  often  occur,  the 
indications  for  the  operation  are  in- 
creased, and  some  circumstances 
even  justify  the  causiug  of  suppura- 
tion or  enucleation  of  the  eye-ball. 

1.  Splitting,  also  called  incision, 
is  a  division  of  the  cicatrix  in  the  di- 
rection of  its  meridian.  This  serves, 
first,  to  make  the  walls  fall  together 
by  the  evacuation  of  the  aqueous,  or 
a  part  of  the  entire  contents  of  the 
eye-ball,  and  gives  the  two  halves  an 
opportunity  to  unite  while  lying 
together ;  secondly,  it  presents  a 
foundation  upon  which  a  continued 
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growth  of  tissue  may  form  a  flat  cicatrix.  The  operation  is  best  done  with  the 
patient  lying  down,  while  an  assistant  steadies  the  head  and  widely  separates  the 
lids  of  the  eye  to  be  operated  on.  According  to  the  extent  of  the  staphyloma, 
a  cataract  or  staphyloma  knife  should  be  used.  "With  the  edge  toward  the  apex 
(Fig.  21),  the  knife  should  be  made  to  pierce  the  cornea  at  the  edge  of  the  staphy- 
loma, and  transfix  it  in  the  direction  of  its  greatest  diameter,  dividing  it  in  one  or 
two  cuts  through  the  zenith,  so  that  the  swelling  shall  be  divided  into  two  halves. 

Immediately  after  the  operation,  the  lids  should  be  brought  together  by  two 
strips  of  adhesive  plaster,  and  a  pressure  bandage  applied,  and  disturbances  guarded 
against.  The  patient  must  stay  in  bed,  on  antiphlogistic  diet,  for  two  or  three  days, 
during  which  time  the  bandage  may  be  renewed  if  necessary.  After  this  the  patient 
may  be  allowed  more  liberty,  he  can  go  about  the  chamber  ;  but  the  bandage  should 
be  worn  till  the  cicatrix  acquires  the  desired  strength. 

Besides  preventing  the  subsequent  evacuation  of  the  globe,  the  pressure  bandage  has  other 
objects.  First,  it  lessens  the  dangers  which  the  complete  removal  of  intraocula  pressure  causes. 
Secondly,  it  retains  the  two  halves  of  the  staphyloma  in  apposition,  and  thus  favors  their  undis- 
turbed and  rapid  cicatrization. 

The  simultaneous  closure  of  the  lids  by  adhesive  plaster  is  advisable,  especially  in  unreliable 
patients,  as  a  monocular  pressure  bandage  is  easily  displaced,  and  is  ineffectual,  while  a  binocular 
one  would  be  unbearable  if  worn  for  a  length  of  time. 

Incision  is  indicated  only  in  thin-walled  staphylomata.  It  answers  best  in  partial, 
especially  staphyloma  of  the  iris.  Here  it  equals  if  it  does  not  surpass  excision  in  effi- 
ciency, as  it  does  not  require  a  complete  new  formation  of  a  tendinous  cicatrix",  but 
a  simple  adhesion  of  the  half  folded  over  the  other,  and  a  relatively  slight  strength- 
ening of  this  by  neoplastic  tissue  is  sufficient. 

Thick-walled  staphylomata  do  not  completely  sink  together  after  division,  and  the  two  halves  are 
not  easily  retained  in  apposition  by  a  pressure  bandage.  Hence  the  production  of  a  fiat  cicatrix 
is  difficult,  especially  as  the  thick  epidermis  layer  of  this  staphyloma  is  unfavorable  to  the  adhe- 
sion of  the  two  halves.  The  evacuation  of  the  lens  and  vitreous,  with  consequent  collapse  of  the 
globe,  and  if  necessary,  keeping  open  the  wound  by  frequently  breaking  up  adhesions,  may,  it  is 
true,  remove  this  difficulty,  by  causing  the 

staphyloma  walls  to  shrink  and  unite  to  a  Fig.  22. 

flat  cicatrix.  But  the  results  of  this  method 
seem  not  to  come  up  to  expectations,  and 
such  cases  are  almost  always  treated  by 
excision. 

2.  The  ablation  or  excision  of  a 
staphyloma  aims  at  the  partial  or 
entire  removal  of  the  protruded  por- 
tion of  the  eye,  and  secondly  at  the 
closure  of  the  opening  thus  formed 
by  a  flat  cicatrix.  The  patient  lying 
down,  the  operation  is  to  be  done  in  'QTJ  ;  ;=  11111^11$) 


two  stages :  in  the  first  the  staphy- 
loma is  to  be  divided  from  the  base, 
in  about  two  thirds  of  its  extent ;  in 
the  second,  the  remainder  is  to  be 
divided,  or  still  better,  a  flap  formed 
to  cover  the  opening  at  the  base  of 
the  staphyloma,  or  to  serve  as  the 
foundation  of  a  flat  cicatrix. 
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With  this  aim  (Fig.  22),  the  lids  being  held  -widely  apart  by  an  assistant,  a 
cataract  knife  (or,  if  the  staphyloma  is  very  extensive,  a  staphyloma  knife),  with  the 
blade  in  the  plane  of  the  base  of  the  staphyloma,  is  made  to  transfix,  and  in  one  or 
two  strokes  cut  out  along  the  edge  a  little  above  its  great  diameter;  then  the  wall, 
which  sinks  in,. is  held  by  forceps  and  divided  by  scissors  curved  on  the  flat,  in  the 
plane  of  the  base  of  the  staphyloma  ;  or  else  a  flap  is  cut  from  this  to  correspond 
in  form  and  size  to  the  opening.  Then  the  lids  are  to  be  closed  with  adhesive 
plaster  and  a  pressure  bandage  applied.  The  after-treatment  is  the  same  as  after 
incision. 

In  ablation  of  small  staphylomata,  the  lens  advances  to  the  opening  and  covers  it  without 
being  torn  loose  from  the  zonula ;  but  when  extensive,  the  leas  is  generally  evacuated  if  it  is  still 
present,  and  it  is  generally  broken  up,  as  it  is  apt  to  fall  on  the  knife  when  the  section  is  made. 
Then  a  portion  of  vitreous,  resembling  a  transparent  vesicle,  fills  the  opening;  but  more  fre- 
quently this  or  the  fluid  in  its  place  is  evacuated  with  the  lens.  Where  the  lens  has  been 
evacuated  by  the  ulcerative  rupture  of  the  cornea  this  latter  is  an  almost  constant  event. 

Where  only  the  aqueous,  with  or  without  the  lens,  escapes,  the  globe  does  not  collapse,  but  by 
the  action  of  the  recti  muscles  preserves  a  certain  degree  of  extension.  If  a  flap  is  formed  it 
finds  a  support  in  the  lens  or  exposed  portion  of  vitreous,  lying  on  which  and  in  apposition  with 
the  edges  of  the  wound  it  may  readily  adhere  and  form  a  hard  cicatrix.  But  in  case  the  staphy- 
loma is  entirely  removed,  under  favorable  circumstances,  as  a  result  of  the  proliferation  of  the 
elements,  the  edges  of  the  wound  are  glued  to  the  lens  or  vitreous,  and  the  opening  between  them 
fills  up  with  a  white  formation,  which  projects  as  a  more  or  less  broad  border  from  the  edges  of 
the  wound,  like  the  frame  of  a  watch-glass. 

Then,  for  a  time,  the  zenith  of  this  vesicle  remains  transparent,  and  permits  the  perception  of 
large  objects,  exciting  hopes  in  the  patient,  which  are  soon  to  be  blasted.  For,  on  the  one  hand, 
the  opening  diminishes,  by  the  approximation  of  the  edges;  on  the  other,  the  neoplastic  border 
extends,  and  the  lens  or  vitreous  is  finally  covered  by  the  new  formation.  Only  a  continued  pro- 
liferation is  necessary  to  finally  replace  the  opening  by  a  hard,  sufficiently  thick,  and  resisting  flat 
cicatrix,  which  is  generally  smaller  than  the  former  opening.  The  consolidation  of  such  a  cicatrix 
requires,  as  may  be  imagined,  several  weeks  or  months. 

Frequently  a  small,  scarcely  perceptible  depression  remains  in  the  midst  of  the  already  flat- 
tened and  much  shrunken  replacing  tissue,  which  is  covered  only  by  a  very  thin  membrane.  In 
careless  patients,  particularly  when  the  bandage  is  displaced  or  mechanical  force- acts  on  the  eye- 
ball, this  easily  bursts,  and  so  in  the  later  periods  of  convalescence  causes  escape  of  the  vitreous, 
with  all  its  attendant  dangers. 

The  tediousness  of  the  cure  and  the  necessity  of  wearing  a  bandage  for  so*  long  a  time  are 
good  reasons  for  preferring  the  formation  of  a  flap  to  excision  of  the  entire  staphyloma. 

If  the  greater  part  of  the  vitreous,  or  the  fluid  replacing  it,  is  evacuated,  the  globe  collapses,, 
and  after  the  closure  of  the  opening,  it  not  unfrequently  shrinks  to  the  half  of  its  normal  size,  as  a 
result  of  the  extended  inflammation  and  the  consequent  atrophy  of  the  organ.  Thus  the  disease  is 
confirmed,  and  all  possibility  of  saving  any  sight  is  lost.  Suppuration  then  often  occurs,  which 
sooner  or  later,  sometimes  after  weeks  of  suffering  for  the  patient,  terminates  wheu  the  globe  is 
reduced  to  a  small  body,  and,  moreover,  the  other  eye  is  disposed  to  dangerous  and  eveu  fatal 
disease  by  pyemia. 

The  cause  of  this  severe  inflammation  lies  mostly  in  extensive  intraocular  hemorrhage,  which 
is  produced  by  the  sudden  removal  of  intraocular  pressure.  It  is  most  often  witnessed  where  the 
inflammatory  process  is  continued  to  the  choroid,  or  the  staphyloma  is  accompanied  by  sclerocho- 
roidal  staphyloma. 

3.  The  object  of  cutting  out  an  elliptical  portion  of  the  cicatrix,  and  uniting  the 
edges  of  the  wound  by  stitches,  is  to  avoid  the  danger  of  evacuating  the  lens  and 
vitreous  that  accompanies  excision  of  the  staphyloma,  to  render  possible  the  union 
of  the  wound  in  the  shortest  time,  and  to  form  a  firm,  elastic  movable  stump,  which 
will  permit  the  insertion  of  an  artificial  eye,  for  the  improvement  of  the  looks. 
(Critchett). 
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The  operation  should 
always  he  done  during 
anoasthesia.  When  the 
patient  has  been  properly 
placed,  and  the  lids  fixed 
by  an  assistant  or  a  spring- 
speculum,  fuur  or  five 
small  curved  needles 
should  be  passed  through 
the  cicatrix  in  a  row  along 
the  upper  and  lower  bor- 
der of  the  staphyloma  and 
left  there.  When  this  has 
been  done  a  meridional 
wound  about  two  lines 
long  is  to  be  made  with  a 
knife,  just  in  front  of  the 
line  of  insertion  of  the 
internal  rectus  muscle. 
Starting  from  the  inner 
angle  of  this  wound  we 
cut  out  with  the  scissors  a  small  elliptical  portion  of  the  staphyloma  wall. 
It  is  simpler  to  make  the  lower  flap  at  once  with  the  knife  by  introducing  it 
at  the  anterior  scleral  border,  obliquely  to  the  horizontal  meridian,  and  passing  it 
directly  through  the  staphyloma,  so  that  it  may  come  out  in  the  sclera  at  the  base 
of  the  opposite  side ;  then  complete  the  section  by  long  cuts.  The  flap  is  then  to  be 
seized  with  the  forceps  and  cut  off"  with  the  scissors ;  its  size  must  vary  with  the 
extent  of  the  staphyloma.  It  is  not  at  all  necessary  to  cut  out  the  whole  of  the 
ectatic  cicatrix  so  as  to  have  the  edges  of  the  wound  in  the  sclera  ;  for  the  freshened 
edges  of  the  cicatrix  unite  without  suppuration.  For  perfect  union  to  occur,  the 
long  axis  of  the  flap  must  be  perpendicular  to  the  direction  of  the  needles,  and  the 
sides  be  within  their  points  of  entrance  and  exit.  When  the  flap  has  been  removed 
and  the  lens  evacuated,  the  needles  (which  have  been  previously  armed  with 
surgeon's  silk)  are  to  be  passed  entirely  through  and  the  silk  tied,  taking  care  to 
adjust  the  edges  of  the  wound  correctly.  The  stitches  should  remain  for  some 
weeks,  and,  if  they  do  not  fall  out  spontaneously,  are  to  be  removed  after  adhesion 
of  the  wound. 


It  is  claimed  as  a  great  advantage  of  this  operation  that  the  size  of  the  stump  can  be  regulated, 
a  point  that  is  very  important  when  an  artificial  eye  is  to  be  used.  It  is  also  said  that  suppuration 
more  rarely  results  from  it  than  from  excision  of  the  entire  staphyloma.  The  greatest  advantage, 
however,  is  that  the  patient  is  spared  from  wearing  the  pressure  bandage  so  long.  Attempting 
to  save  the  lens  is  dangerous  (Critchett),  even  if  it  is  possible. 


Of  course  this  method  is  only  suitable  in  nearly  total  cicatritial  staphylomata, 
especially  those  with  thick  walls  or  even  button-like  thickened  zenith,  where 
a  restitution  of  vision  is  impossible,  and  it  is  only  a  question  of  forming  a  stump  for 
an  artificial  eye.  It  also  answers  the  purpose  in  a  combination  of  cicatritial  with 
sclerochoroidal  staphyloma.  If  in  such  cases  suppuration  occurs  there  is  not  much 
lost. 
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SECOND   SECTION. 

INFLAMMATION  OF  THE  VITREOUS,  HYALITIS. 

Anatomy, — The  vitreous  humor,  corpus  vitreum,  is  enumerated  among  the 
mucous  tissues  ( Virchow),  or  the  gelatinous  connective  tissues.  (Kblliker.)  It  is 
perfectly  structureless,  without  vessels  or  nerves.  It  has,  however,  a  number  of 
nuclei  and  cells,  which  are  intimately  connected  with  its  nutrition.  They  lie  mostly 
in  the  peripheral  layers,  while  some  are  situated  on  the  inner  surface  of  the  sur- 
rounding hyaline,  and  hence  are  sometimes  regarded  as  epithelium.  (C.  Hitter.) 
Occasionally  we  meet  single  filaments,  or  whole  bundles  of  them,  of  the  character 
of  connective  tissue :  they  are  regarded  as  the  remains  of  fetal  vessels.  (Henle.) 
Nutrition  is  carried  on  through  the  vessels  of  the  retina  and  uvea. 

The  vitreous  coagulates  under  the  action  of  certain  reagents,  and  shows  concentric  layers, 
like  an  onion  {Hannover) ;  beside  these,  under  very  favorable  circumstances,  are  seen  radiated 
striae,  as  in  the  section  of  an  orange.  {Brüche.)  It  can  scarcely  be  considered  that  this  very  regu- 
lar division  of  the  vitreous  into  fan-like,  very  small  spaces,  is  purely  the  result  of  coagulation. 
Still,  true  membranes  {Coccius),  forming  partitions  between  the  concentric  laminae  and  the  sector- 
like  subdivisions,  have  not  yet  been  observed,  and  their  existence  is  denied  by  competent  author- 
ities. {Boncan,  Kblliker.) 

In  fetal  life  the  cells  are  very  richly  strewn  through  the  vitreous.  They  then  appear  at  quite 
regular  distances  through  the  entire  cor-ptis  vitreum.  {Virchow.)  After  birth  they  diminish 
greatly,  and  with  advancing  age  become  very  rare  in  the  interior  of  the  body.  They  are  some- 
times oval,  flat  nuclei,  sometimes  round  or  oval,  finely-granular  nucleated  cells  of  the  character 
of  mucous  globules  (cytoid),  sometimes  of  larger  multinucleated  cells  with  more  distinct  enve- 
lopes. {Henle.)  They  are  mostly  found  near  the  ora  serrata,  behind  the  lens,  and  in  front  of  the 
optic  nerve  entrance.  {Klebs.)  The  existence  of  spindle-shaped  and  stellated  cells,  with  offshoots, 
and  occasionally  arranged  in  groups  ( Virchow,  G.  0.  Weber),  is  still  doubted  by  many.  The 
same  is  true  of  the  physaliphores,  i.  e.,  round  cells  with  or  without  offshoots,  which  have  in  their 
interior,  or  on  their  outer  walls,  small,  round,  translucent  vesicles,  and  are  said  to  participate  in 
the  formation  of  mucus.  {Iwanoff.) 

About  the  existence  of  a  filamentary  framework  in  the  fetal  vitreous  {Bowman,  Iwanoff),  also, 
there  is  no  certainty.  But  the  existence  of  numerous  branches  of  the  hyaloid  artery  renders 
its  existence,  at  least  in  the  earlier  periods  of  fetal  life,  very  probable.  Cases  of  incomplete 
development  in  the  eye  also  favor  this  supposition.  Thus,  in  coloboma  of  the  sclera,  there  was 
found  a  tendinous  process  starting  from  the  vicinity  of  the  ciliary  processes,  and  attached  to  the 
dislocated  lens.  {Arnold.)  In  another  case  of  the  kind,  the  fissure  of  the  vitreous  was  filled  with 
an  extensive,  tendinous,  vascular  comb,  which  started  with  a  broad  base  from  the  lower  border 
of  the  optic  papilla,  gradually  dwindled  away,  was  attached  to  the  anterior  border  of  the  scleral 
staphyloma,  but  from  here  spread  out  like  a  fan  and  surrounded  the  posterior  surface  of  the  crys- 
talline like  a  cup.  In  a  third,  in  the  living  subject,  and  afterwards  on  the  cadaver,  was  observed 
a  round  string,  one  line  long,  which,  from  the  entrance  of  the  vessels  of  the  optic  disc,  projected 
into  the  vitreous,  and  in  it  divided  up  brush-like  into  a  thick  cloudy  opacity. 

The  central  trunk  of  the  vessels  of  the  vitreous  does  not  disappear  till  the  end  of  the  fetal 
life.  In  the  calf  and  horse,  however,  its  string-like  tendinous  remains  continue  visible  long  after 
birth.  {H.  Midler.)  In  the  human  being,  also,  the  rudiments  have  been  seen  ophthalmoscopi- 
cally,  and  on  the  cadaver,  either  simply  as  a  short  tendinous  offshoot  {Meissner),  or  as  a  tendinous 
band  stretching  from  the  papilla  to  the  posterior  wall  of  the  lens,  and  here  expanding  to  a  flat 
opacity.  {Tcntssaint,  Liebreich,  Sämisch.)  In  some  cases  the  vessels  were  still  filled  with  blood, 
{Zehender.) 
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The  gelatinous  vitreous  (vitrina)  is  inclosed  in  the  hyaloid  membrane,  a  very- 
delicate,  translucent,  structureless  membrane,  which  normally  and  during  life  adheres 
quite  firmly  to  the  inner  surface  of  the  retina.  At  the  optic  papilla  this  attachment 
is  still  more  intimate.  The  hyaloid  is,  as  it  were,  welded  to  the  peripheral  part  of 
the  ciliary  processes,  but  again  appears  at  the  posterior  wall  of  Petit's  canal  (Kulli- 
Icer,  Heiberg),  and  then  adheres  to  the  central  part  of  the  posterior  capsule,  without 
passing  into  it,  however,  for  cataractous  lenses  with  their  capsules  are  often  detached 
from  the  vitreous,  and  the  hyaloid  may  then  be  seen  at  the  point  of  detachment. 

The  intimate  union  between  the  hyaloid  and  the  internal  limiting  membrane  of  the  retina, 
has  caused  the  two  membranes  to  be  described  as  one,  under  the  name  of  limitans  byaloidea. 
(Henle.)  The  epithelium,  said  to  have  been  seen  on  the  outer  wall  of  the  hyaloid  (Hannover), 
does  not  exist.  In  the  same  way,  the  areolar  tissue  found  in  the  embryo,  and  the  vessels 
developing  in  it  (  Virc7iow),  belong  to  the  retina.  (H.  Müller.) 

The  zonula  begins  just  beyond  the  ora  serrata,  somewhat  in  front  of  the  equator, 
as  a  layer  of  very  fine  filaments  running  in  a  meridional  direction,  some  of  which 
may  be  followed  into  the  vitreous  (Henle),  and  throughout  their  course  are  united 
into  a  plate  by  a  homogeneous  cement.  This  plate  is  intimately  united  to  the  ciliary 
region  of  the  retina  and  the  tapetum,  as  well  as  to  the  hyaloid  of  the  ciliary  pro- 
cesses. At  the  ciliary  body  it  divides  into  two  folds,  of  which  the  posterior  goes 
to  the  posterior  and  the  anterior  chiefly  to  the  anterior  half  of  the  capsule  and 
unites  with  it.  Thus,  between  the  two  folds  of  the  zonula  and  the  margin  of  the 
capsule  is  formed  the  canal  of  Petit,  which,  however,  like  the  serous  cavities,  is 
closed  during  life,  inasmuch  as  the  two  folds  of  zonula  appear  to  rest  on  each  other. 
(Henle.) 

The  zonula  filaments  are  at  first  wavy  or  looped,  and  have  the  characteristics  of  connective  or 
elastic  tissue.  In  the  anterior  fold,  however,  they  soon  change  their  appearance.  For  here  stiff", 
smooth,  transparent,  sharp-edged,  very  elastic  filaments  appear,  replacing  them  to  a  great  extent ; 
this  gives  to  the  zonula  a  very  peculiar  histological  character.  These  filaments  are  arranged 
in  tufts  which,  as  the  filaments  separate  brush-like,  spread  out  toward  the  wall  of  the  capsule 
and  adhere  to  it  by  their  flat  surfaces.  The  greater  part  of  these  filaments  meet  on  the 
margin  of  the  anterior  capsule,  a  smaller  part  on  the  periphery  of  the  posterior.  Hence  a 
section  made  vertically  and  in  a  meridional  direction  through  the  zonula  always  gives  a  fan-shaped 
figure,  whose  concave  central  border  is  formed  of  the  anterior  and  posterior  capsule.  Hence  the 
zigzag  line,  which  is  described  as  a  boundary  of  the  ciliary  processes,  and  which  winds  about 
from  the  anterior  to  the  posterior  capsule,  is  only  the  anterior  border  of  the  fan-like  zonula  attach- 
ment. (Henle,  Heiberg,  Ed.  Jaeger.)  The  existence  of  obliquely-striated  muscular  filaments 
(Finkbeiner,  Heiberg),  in  the  zonula  is  at  least  doubtful. 

Senile  Changes. — Senile  involution  shows  itself  in  the  vitreous  by  a  slight  milky  cloudiness 
which  is  particularly  seen  in  the  anterior  external  parts,  and  is  caused  by  a  delicate  precipitate 
of  an  albuminous,  finely-molecular,  dirty  -yellowish  mass  containing  fat  globules.  The  occurrence 
of  the  latter  is  accounted  for  by  the  fatty  degeneration  of  the  cells  of  the  vitreous.     (  Wedl). 

It  is  said  that  senile  involution  occasionally  manifests  itself  in  the  zonula  by  loss  of  the  fila- 
mentary appearance,  and  the  elasticity  is  so  much  diminished  that  spontaneous  rupture  and  con- 
secutive loosening  of  the  crystalline  from  its  attachments  is  favored.  (II.  Midler.)  Deposits  of 
choloid,  and  sometimes  chalky,  masses  also  occur,  but  appear  to  be  rather  changes  of  the  tissues 
on  which  they  are  situated. 

Nosology. — A  proliferation  of  its  cells  and  a  consequent  molecular  cloudiness  of 
the  vitreous  may  be  considered  as  the  anatomical  characteristic. 

Altogether,  proliferation  of  the  vitreous  cells  seems  to  be  a  frequent  occurrence;  at  least  there 
is  every  reason  to  refer  the  very  frequent  movable  and  many  fixed  scotomata  (see  this)  to  develop- 
ment and  increase  of  the  elements  in  question.  Usually,  however,  the  processes  causing  scotomata 
are  not  included  under  hyalitis,  as  they  do  not  result  in  any  decided  objective  changes  of  the  vitreous, 
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and  also  escape  positive  observation  ;  for  diagnosis  of  inflammation  of  the  vitreous,  as.  well  as  of 
keratitis,  there  must  be  some  perceptible  product,  such  as  a  new  formation. 

Hyalitis  is  frequently  partial,  and  then,  if  not  caused  by  injury,  is  confined  to  a 
peripheral  part  of  the  vitreous.  Just  as  often,  however,  the  whole  vitreous  is  in- 
flamed. The  parts  bordering  on  the  ciliary  processes  and  retina,  as  well  as  those 
organically  united  with  the  optic  nerve  entrance,  usually  show  their  predisposition 
by  rich  products  of  inflammation.  Where  the  anterior  part  of  the  vitreous  is  affected, 
the  zonula  usually  sympathizes  most ;  it  appears  covered  and  infiltrated  with  the 
same  neoplastic  elements,  from  the  vascular  parts  covering  the  ciliary  processes. 
These  proliferate  into  the  vitreous. 

The  character  of  the  hyalitis  varies  much  according  to  circumstances.  Frequently 
the  inflammation  is  suppurative;  exceptionally  it  appears  to  be  excretion  of  tubercle. 
Most  frequently,  however,  the  tendency  is  to  hypertrophy ;  the  new  elements  are  not 
only  proliferations,  but  higher  formations,  or  have,  under  the  influence  of  neighbor- 
ing parts,  changed  to  connective  tissue. 

In  the  purulent  and  rare  tuberculous  forms  of  hyalitis  the  entire  vitreous  is  engaged,  and  the 
new  formation  is  very  extensive.  But  circumscribed  abscesses,  especially  around  foreign  bodies, 
do  occur.  (Graefe,  Bonders,  Buete.)  The  products  are  pus  cells  mixed  with  fatty  detritus  and  a 
variable  quantity  of  fatty  or  necrosed  cells.  At  the  same  time  appear  groups  of  cells  of  higher 
formation,  and  bundles  of  neoplastic  connective  tissue.  These  products  press  so  close  together  in 
some  places  that  the  vitreous  between  them  totally  disappears,  and  the  whole  assumes  a  caseous 
appearance.  Frequently,  at  the  periphery  of  the  vitreous,  they  form  large  plates,  which  partially 
or  entirely  cover  the  posterior  surface  of  the  ciliary  processes  and  the  lens,  as  well  as  the  inner 
wall  of  the  retina,  but  toward  the  center  lose  themselves  in  a  mixture  of  knobs  and  furrows,  which 
project  into  the  pus-infiltrated  cells  of  the  vitreous,  or  rather  are  surrounded  by  the  fluid  remains 
of  the  latter  and  loose  flakes  of  pus. 

The  hypertrophic  form  of  hyalitis  is  often  partial,  and  as  a  rule  less  productive.  As  an  imme- 
diate product  of  this,  are  often  found  at  the  commencement  only  sparsely-scattered  groups  of  round 
or  polygonal  cells,  enveloped  in  a  fine  molecular  detritus  and  fatty  granular  masses,  which  give 
the  vitreous  a  fine  granular  or  indistinctly  striated  appearance,  and  cause  it  to  seem  opaque  to  the 
naked  eye.  But  more  frequently  in  the  vitreous,  which  is  clouded  by  inflammation,  besides  incu- 
bation foci  of  new  cells,  we  meet  products  in  which  may  be  observed  the  most  varied  transforma- 
tion of  small  nucleolar  bodies  of  simple  or  multinucleated,  round,  polygonal,  granular  cells  into 
other  cells,  which  have  already  gone  on  to  higher  development.  .  Thus,  groups  of  cells  appear  in 
which  individual  elements  have  grown  to  stellated  figures  by  addition  of  numerous  processes. 
But  these  cells  then  generally  have  the  character  of  true  connective-tissue  corpuscles,  and  sur- 
round with  their  net-like  offshoots  bundles  of  wavy  fibers. 

The  connective  tissue  thus  formed  sometimes  serves  only  as  a  scaffolding  or  envelope  for  cells 
of  the  most  varied  shape,  and  forms,  in  conjunction  with  the  latter,  papillary  outgrowths  of  oval 
or  elongated  nodulated  forms,  which  branch  with  one  another,  and  when  magnified  appear  as 
projecting  points  or  network  in  the  cloudy  vitreous.  (C.  0.  Weber,  Wedl.)  At  othe»  points  the 
neoplastic  connective  tissue  presents  itself  as  irregular  rays  of  wavy  bundles  of  fibers.  Most  fre- 
quently, however,  the  elements  approach  more  nearly,  and  so  form  knotty  or  membranous  lamina?, 
which  occasionally  project  into  the  vitreous,  sometimes  mingle  and  form  network,  again 
sharply  bound  the  vitreous  on  one  side  or  the  other,  and  finally  sometimes  envelop  foreign 
bodies  as  in  a  capsule. 

In  most  cases  the  newly-formed  connective  tissue  is  traversed  by  more  or  less  numerous 
vessels,  whose  branches  anastomose  with  those  of  the  surrounding  vascular  parts,  as  the  ciliary 
processes,  retina,  or  optic  papilla.  Sometimes  the  starting  point  of  these  may  be  recognized  as  a 
knotty  or  bud-like  outgrowth,  which,  proceeding  from  the  vessels  of  the  organ  in  question,  grows 
into  the  vitreous,  and  here  projects  further  and  further  by  the  addition  of  neoplastic  cells. 
(C.  O.Weber,  Wedl.) 

The  entire  development  of  the  connective  tissue  is  intimately  related  to  that  of  the  surrounding 
organs.    One  part  of  it  has  usually  the  appearance  of  being  connected  with  the  stroma  of  the 
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neighboring  tissue,  just  as  if  the  connective  tissue  was  growing  from  without  into  the  vitreous 
The  neoplasia  in  the  anterior  part  of  the  vitreous  often  show  this  origin  by  the  pigmentation  of 
their  cells. 

The  products  of  the  inflammation  do  not  always,  however,  attain  a  higher  grade 
of  development.  Frequently,  after  advancing  to  a  certain  point,  they  retrograde, 
decompose  into  soluble  substances  and  are  absorbed,  or  by  regressive  metamorphosis 
become  stationary. 

Thus  not  unfrequently,  we  find  cells  or  groups  of  cells,  which  evince  the  commencement  of 
their  decay  by  containing  fat  granules.  Often  these  groups  have  decomposed  and  present  only 
irregular  masses,  in  which  fatty  detritus  with  more  or  less  pigment  forms  the  chief  constituent. 
Elsewhere  we  meet  single  cells  or  groups,  which  by  the  addition  of  a  thick  mass,  not  liable  to 
chemical  action,  have  been  transformed  to  a  fatty-looking,  clearly-layered  and  radiated  solid 
body,  which  in  polarized  light  shows  a  bright  cross  in  a  dark  field.  At  the  same  time  nests  of 
Cholesterine  crystals,  groups  of  pigment  granules,  and  formations  of  carbonate  of  lime  often 
appear ;  the  latter  are  arranged  like  a  wreath,  and  form  loops  which  intertwine  to  make  network 
figures.  These  products  of  regressive  metamorphosis  lie  mostly  in  a  finely-molecular  cloudy 
vitreous,  which  often  contains  fat  granules. 

In  some  cases  lines  of  cells  crossing  each  other  at  acute  angles  point  to  the  loss  of  a  filamentary 
structure.  As  a  rule,  however,  perfect  connective-tissue  elements  long  retain  their  original  shape, 
even  to  the  last  stages  of  the  retrogression  of  cells.  They  then  usually  become  denser  by 
shrinking.    Sometimes  they  even  become  chalky  or  bony. 

A  mixture  of  variable  amounts  of  extravasated  blood,  either  fresh  or  affected  by  pigment 
metamorphosis,  often  occurs.  To  this  is  frequently  due  a  great  part  of  the  accumulations  of 
pigment  found  among  the  results  of  hyalitis. 

Causes. — Hyalitis  almost  always  depends  on  inflammation  of  the  vascular 
organs  surrounding  the  vitreous.  This  is  true,  with  certain  limitations,  even  of  the 
developments  causing  scotomata,  but  still  more  so  of  hyalitis  in  the  strict  sense. 
But  the  vitreous  participates  more  especially  in  the  suddenly  commencing  and 
actively  progressing  affections,  that  is,  in  the  suppurative  forms  of  choroiditis,  irido- 
cyclitis, retinitis,  where  it  produces  more  or  less  pus,  according  to  the  character  of 
the  affection.  Still,  less  intense  and  even  slow  chronic  inflammations  of  the  above- 
named  organs  often  cause  sympathetic  affection  of  the  vitreous ;  certain  forms  of 
these,  as  glaucoma,  chronic  irido-choroiditis,  and  neuro-retinitis  rarely  run  their 
course  without  affections  of  the  vitreous ;  hence  cloudiness  of  the  latter  is  mentioned 
among  their  symptoms.  The  results  of  hyalitis  in  cases  of  the  latter  kind  are 
generally  connective-tissue,  fatty  or  calcareous  new  formations. 

Traumatic  causes  have  little  effect  on  the  vitreous,  and  when  hyalitis  develops  as 
a  result  of  injury,  it  is  not  generally  as  a  direct  effect,  the  immediate  cause 
being  inflammation  of  the  surrounding  vascular  organs ;  the  vitreous  participates 
only  after  there  is  inflammation  in  the  latter,  and  the  hyalitis  is  influenced  by  them 
in  the  most  decided  manner. 

However,  the  dependence  of  hyalitis  on  inflammation  of  the  neighboring  organs 
is  not  absolute.  Prolapse  of  the  vitreous,  as  it  occurs  after  some  operations,  e.  g., 
extraction  of  cataract,  readily  causes  diffuse  and  membranous  opacities  without 
symptoms  of  inflammation  necessarily  occurring  in  the  retina  and  uvea.  But  the 
possibility  of  an  independent  primary  occurrence  of  hyalitis  is  most  clearly  shown 
when  foreign  bodies,  entozoa,  pieces  of  lens,  extravasations  of  blood,  «fee,  are  driven 
deep  into  the  vitreous.  For  not  unfrequently  those  are  rapidly  enveloped  in  pus  or 
in  membranous  new  formations,  which  are  not  united  to  the  surrounding  organs  in 
any  perceptible  manner ;  in  some  cases  these  foreign  bodies  are  even  incapsulated, 
without  perceptible  injury  to  the  functional  power  of  the  vascular  envelopes  of  the 
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vitreous  {Kittle,  Soelberg  Wells).  In  depression  of  cataractous  nuclei,  it  is  just 
this  incapsulation,  without  participation  of  the  retina  and  choroid  that  secures  the 
success  of  the  operation. 

Extravasations  of  blood  in  the  vitreous  are  comparatively  rarely  seen.  They  sometimes 
originate  from  neoplastic  vessels  in  the  vitreous,  and  are  then  usually  associated  with  extensive 
degeneration  of  the  interior  of  the  eye.  In  other  cases  they  originate  from  the  retinal,  or  even  the 
choroidal,  vessels.  The  cause  is  then  usually  traumatic,  as  a  direct  blow  on  the  eye  or  a  concussion 
propagated  through  the  skull.  Still  spontaneous  ruptures  occasionally  occur,  and  in  some  cases 
even  a  periodical  recurrence  of  them  has  been  observed.  There  is  no  doubt  that  disease  of  the 
vessels  has  something  to  do  with  this  ;  occasionally  simultaneous  apoplectic  attacks  {Rothmund), 
or  the  precedence  of  frequent  epistaxis  (Graefe),  seem  directly  to  indicate  this  fact. 

The  hemorrhages  announce  themselves  by  total  or  partial  darkening  of  the  visual  field,  which 
either  occurs  suddenly  or  develops  gradually,  extends  and  even  changes  its  locality,  according  as 
the  blood  changes  from  the  first  pupillary  region  of  the  vitreous,  or  only  gradually  presses  into  it, 
and  with  progressive  resorption  of  the  vitreous,  occupies  more  space.  The  splitting  or  breaking  up 
of  the  vitreous  caused  by  the  hemorrhage,  or  perhaps  even  by  the  precedent  injury,  favors  the 
movement  of  its  parts.  Hence  it  happens  that  the  red  glimmering  shadows  depending  on  the 
extravasation  are  often  caused  to  vibrate  irregularly  by  rapid  movements  of  the  eye,  and,  as  it 
were,  to  roll  around  in  the  visual  field.  If  the  blood  has  sunk  down,  the  shadows  only  appear  on 
such  motions,  and  disappear  again  when  the  eye  becomes  quiet,  or  they  are  only  seen  when  the 
eye  is  in  certain  positions.  With  the  ophthalmoscope,  or  by  oblique  light,  the  extravasations  are 
easily  seen. 

They  often  disappear  entirely  in  the  course  of  a  few  weeks,  after  first  breaking  up  into  small 
heaps  and  points.  More  frequently,  however,  they  leave  behind  more  or  less  strongly  pigmented, 
variously-shaped  connective-tissue  opacities  in  the  vitreous ;  not  unfrequently  the  inflammation 
produced  by  the  injury,  or  the  hemorrhagic  breaking  up  of  the  vitreous,  leads  to  its  tendinous 
degeneration  and  to  retinal  detachment,  or  it  becomes  suppurative,  and  destroys  the  eye-ball,  as  a 
purulent  panophthalmitis.  Independent  of  severe  and  extensive  injuries  of  the  eye,  such  results 
are  particularly  to  be  feared  in  repeated  effusions  (Förster),  as  well  as  where  choroidal  vessels  are 
the  source,  and  the  retina  was  originally  torn  by  the  injury,  or  by  the  blood  collecting  behind  it. 
Still,  even  in  such  cases,  at  least  a  relative  cure  is  not  impossible.     (Graefe.) 

Symptoms. — In  order  to  see  the  changes  caused  by  hyalitis,  the  dioptric  media 
must  be  transparent.  But  their  transparency  is  frequently  lost  early  in  the  disease. 
For  where  hyalitis  begins  with  extensive  products,  the  view  of  the  interior  of  the 
eye  is  usually  hindered,  as  in  suppurative  forms,  by  purulent  infiltration  of  the 
cornea,  hypopion,  posterior  synechia,  and  the  results  of  capsulitis ;  but  in  the  chronic 
form,  by  deposits  on  the  capsule,  closure  of  the  pupil,  or  by  cloudiness  of  the  lens. 
As  a  whole,  the  type  of  hyalitis  is  rarely  perfect;  symptoms  almost  always  co-exist, 
which  belong  to  the  accompanying  or  developing  choroiditis,  cyclitis,  or  neuro- 
retinitis. 

Apart  from  this,  hyalitis  shows  itself  objectively,  by  diffuse  opacities  within  the 
vitreous,  which,  for  their  extent  and  thickness,  depend  much  on  the  character  of  the 
process. 

1.  The  commencement  and  lowest  grade  of  hyalitis  are  mostly  only  to  be  recog- 
nized by  aid  of  the  ophthalmoscope,  especially  where  the  pupil  is  contracted,  and  the 
new  formations  reflect  too  little  light  to  change  the  normal  blackness  of  the  pupil. 
Viewed  through  the  ophthalmoscope,  the  inflamed  parts  of  the  vitreous  appear  as  a 
diffuse,  slight  mist,  which  spreads  out  behind  the  pupil.  Then  the  vessels  of  the 
retina,  optic  nerve  entrance,  &c,  seem  to  be  quite  blurred.  'When  the  light  reflected 
from  the  mirror  falls  at  certain  angles,  the  mist  appears  distinctly,  and  here  and 
there  concentrates  to  thick  points,  blurred  spots,  stria?,  &c. 

2.  If  the  process  is  further  advanced,  the  opacity  is,  of  course,  more  marked,  and 
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even  with  the  naked  eye,  figured  connective-tissue  formations,  with  their  mixture 
of  pigment  and  Cholesterine,  may  often  be  seen.  These  frequently  only  glisten  indis- 
tinctly out  of  the  diffused  opacity ;  in  other  cases,  their  detail  is,  especially  with  the 
ophthalmoscope,  easily  to  be  recognized,  as  they  project  beyond  the  cloudy  parts  of 
the  vitreous.  Thus  we  find,  especially  in  the  peripheral  part  of  the  vitreous,  at  its 
anterior  zone,  yellowish  or  whitish  points,  irregular  spots,  variously  intertwined 
filaments  and  networks,  in  a  delicate,  cloudy  opacity.  In  other  cases,  with  or  with- 
out these  appearances,  lines  crossing  each  other  are  often  seen  through  the  ophthal- 
moscope, to  traverse  the  vitreous  in  all  directions  and  form  trelliswork.  In  some 
cases,  even  vessels  are  seen,  which  divide  up  in  the  most  varied  directions.  (Coccius, 
0.  Becker.)  All  of  these  entoptic  bodies  are  usually  very  movable,  swinging  freely 
on  rapid  motion  of  the  eye,  or  even  entwined  through  each  other,  and  this  occurs 
without  fluidity  of  the  vitreous. 

These  opacities  are  best  seen,  if,  while  examining  by  the  reversed  image,  the  lens  is  held  so 
far  from  the  eye  that  the  cornea  and  iris  are  distinctly  seen  (Schweigger),  or  if  the  binocular 
ophthalmoscope  be  used.    {Knapp.) 

If  a  foreign  body,  as  a  fragment  of  a  lens,  &c,  is  driven  into  the  vitreous,  the 
whole  track  of  the  wound  is  often  seen  enveloped  in  a  thick  capsular  envelope, 
from  which  numerous  cloudy  or  striated  crossing  lines  proceed,  hiding  the  foreign 
body. 

Where  the  anterior  dioptric  media  have  maintained  their  transparency,  and 
nothing  prevents  the  perception  of  objective  light,  the  hyalitis  becomes  subjectively 
apparent  through  a  more  or  less  thick  mist,  which  covers  the  visual  field,  and  also 
through  the  shadows,  which  correspond  to  the  new  formations  in  size,  form,  and 
position,  and  are  only  distinguished  from  scotoma  proper  (see  scotoma)  by  the 
absence  of  the  characteristic  details. 

Results. — The  products  of  hyalitis  are,  in  general,  the  less  changeable  the  more 
highly  organized  they  are. 

1.  In  fact,  connective-tissue  neoplasia  may  with  certain  restrictions  be  called 
permanent.  In  regard  to  incapsulation,  we  must,  however,  remark,  that  sooner  or 
later  inflammations  are  excited  by  the  foreign  body,  or  some  accidental  cause,  which 
destroy  the  globe  by  atrophy  or  suppuration.  This  danger  is  especially  threatening, 
when  the  foreign  body  rests  near  or  against  a  vascular  part  of  the  eye;  in  fact,  it  is 
then  rarely  encysted,  the  eye-ball  generally  suppurating  immediately. 

Moderate-sized  connective-tissue  neoplasia  are  relatively  most  frequently  found 
as  figured  or  irregularly  bounded  tendinous  spots,  lying  on  the  middle  of  the 
posterior  capsule.  They  are  commonly  calied  polar  or  posterior  polar  cataracts.  But 
if  they  cover  the  whole  posterior  surface  of  the  crystalline  as  a  shell,  they  are  called 
vitreous  or  hyaloid  cataracts.  Cases  occur  where  the  anterior  zone  of  the  vitreous 
is  wholly  transformed  to  a  connective-tissue  new  formation,  and  the  lens  appears 
to  lie  in  the  concavity  of  a  tendinous  partition  which  entirely  separates  the  posterior 
part  of  the  eye  from  the  anterior. 

Polar  cataract  appears  intimately  related  to  posterior  capsular  cataract.  This  idea  is  favored 
by  the  fact  of  their  occasional  combination.  But  they  are  quite  distinct  conditions,  for  posterior 
capsular  cataract  is  within  the  capsule,  and  originates  in  proliferation  or  disintegration  of  elements 
belonging  to  the  lens  proper.  Besides,  on  oblique  illumination,  posterior  capsular  cataract  always 
shows  a  rough,  often  granular  surface,  or  even  projects  into  the  crystalline,  while  polar  cataract 
has  a  shining  smooth  anterior  surface,  which  lies  closely  on  the  posterior  surface  of  the  lens. 

Polar  cataract  is  not  always  of  inflammatory  origiu;   it  does  not  always  depend  on  hyalitis. 
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Although  it  chiefly  occurs  in  company  with  other  changes  in  the  eye,  that  indicate  extensive 
proliferation,  still  it  occurs  quite  often  in  eyes  in  which  neither  the  state  of  the  parts  nor  the 
history  indicates  an  inflammatory  origin.  It  may  then  be  congenital.  This  is  the  more  prob- 
able, as  it  is  apt  to  occur  with  various  anomalies  of  development  in  the  eye-ball;  with  great 
elongation  or  spherical  shape  of  the  globe,  pigmentation  of  the  retina,  coloboma  oculi,  mikroph- 
thalmos,  &c,  aud  is  usually  binocular.  Moreover,  in  favor  of  this  view  is  the  fact  that  it  is  often 
accompanied  by  nystagmus,  which  almost  exclusively  proceeds  from  disturbance  of  vision  in 
very  early  life.  It  is  possible  that  its  immediate  cause  may  be  an  iucomplete  disappearance  of  the 
arteria  hyaloidea  and  its  branches  to  the  posterior  wall  of  the  crystalline.  (Ammon.)  Some- 
times there  is  marked  pigmentation  in  its  tissue;  exceptionally,  vessels  still  filled  with  blood  are 
found  in  it.  (Hasner.)  In  one  case  in  a  goat,  the  arteria  hyaloidea  could  even  be  traced  from  the 
papilla  to  the  polar  cataract.     {H.  Müller.) 

Late  in  life  polar  cataract  easily  causes  total  cataract.  Its  removal  by  operation  is  difficult, 
and  is  dangerous  so  long  as  the  lens  is  transparent. 

2.  Diffuse  opacities  of  the  vitreous,  on  the  contrary,  are,  at  the  commencement  at 
least,  very  changeable.  They  develop  rapidly,  and  in  a  short  time  extend  over  the 
entire  vitreous ;  disappear  just  as  quickly,  again  to  reappear,  and  so  on.  If  the 
inflammation  of  the  vascular  envelope  (which  serves  as  the  developing  membrane 
of  the  vitreous)  ceases,  and  the  nutritive  condition  of  the  internal  parts  of  the  eye 
takes  a  permanently  favorable  turn,  the  corpus  vitreum  frequently  returns  to  its 
normal  state.  But  if  these  attacks  of  inflammation  occur  frequently,  and  particu- 
larly if  the  developing  membrane  {Mutterorgane)  is  decidedly  changed,  the  vitreous 
also  snffers. 

a.  In  some  cases  the  corpus  vitreum  becomes  partly  or  entirely  fluid :  synchesis 
of  the  vitreous  occurs.  Relatively  this  occurs  most  frequently  in  the  ectatic  forms 
of  sclerochoroiditis,  in  highly-developed  posterior  staphyloma,  in  the  disseminated 
variety  of  retino-choroiditis,  and  after  extensive  loss  of  vitreous,  and  it  also  results  from 
breaking  up  the  vitreous  in  discision  or  depression  of  cataract. 

Then  the  synchesis  is  sometimes  simple,  the  vitreons  dissolves  into  a  pellucid  fluid 
■without  any  firm  constituents  ;  sometimes  it  is  flaky,  the  fluid  contains  more  or  less 
degenerated  remains  of  inflammatory  neoplasia,  groups  of  cells,  clumps  of  pigment, 
Cholesterine  crystals,  single  or  in  groups,  fat  globules,  &c.  Simple  synchesis,  which 
usually  occurs  independently  ■without  precedent  inflammation,  does  not  show  itself 
by  any  outward  sign,  or  at  most  only  by  waviness  of  the  iris  and  lens.  In  the  flaky 
form  of  synchesis,  on  the  contrary,  the  symptoms  are  very  prominent.  For  with 
perfect  quiet  of  the  eye,  the  above-mentioned  opaque  bodies  sink  to  the  deepest  part 
of  the  fundus,  and  hence  disappear  from  the  visual  field  of  patient  and  observer. 
But  on  rapid  motion  they  start  up,  shoot  off  in  various  directions,  then  sink  slowly 
back. 

Where  there  is  much  Cholesterine  in  the  fluid,  the  brightly-glitteriDg  bodies  present  a  beautiful 
appearance,  which,  in  some  cases,  may  be  compared  to  the  twinkling  of  sparks  or  shooting  stars. 
If  the  retina  is  healthy  the  phenomenon  appears  to  the  patient  also  like  stars  suddenly  lighting 
up,  or  a  shower  of  sparks.  At  the  same  time  Cholesterine  groups  are  often  found  in  the  anterior 
chamber.     This  state  is  called  syncfiesis  scintillans.    (Desmarres.)   ■ 

Synchesis  greatly  endangers  the  eye,  as  it  usually  leads  to  cataract  and  often  causes  partial  or 
total  detachment  of  the  lens.  It  renders  cataract  operation  very  dangerous,  especially  extraction 
and  depression. 

o.  In  other  cases  the  vitreous  degenerates  into  connective  tissue.  Then,  while 
the  eye-ball,  as  a  result  of  increasing  atrophy,  becomes  softer  and  finally  diminishes 
in  size,  there  are  developed  on  the  peripheral  layers  of  the  vitreous  tendinous 
vascular  membranes,  which  are  intimately  connected  with  the  adjacent  retina,  and 


116 


INFLAMMATION   OP  THE   VITBEOUS. 


Fig.  24. 


send  from  their  inner  surface  a  large  number  of  membranous  processes  into  the 
vitreous.  These  offshoots  cross  in  the  most  varied  manner,  and,  in  conjunction  with 
similar  formations  coming  from  the  optic  nerve  entrance,  form  a  sort  of  framework 
whose  interstices  are  filled  with  cloudy  vitreous.  In  this  framework  broods  of  new 
cells,  and  groups  of  cells  undergoing  advancing  or  retrograding  metamorphosis,  are 
found  pressed  together.  Later,  the  increase  of  the  connective  tissue  removes  the 
inclosed  vitreous  by  resorption.  This  shrinks  up,  draws  the  retina  with  it  (H.  Müller), 
and  finally  changes  to  a  thick,  often  actually  tendinous,  substance  (Fig.  24,  a),  which, 

besides  nests  of  variously-shaped 
cells  and  nuclei,  often  contains 
pigment,  and  is  connected  with  the 
ciliary  body,  thus  showing  its  par- 
tial origin  from  that  body  in  a 
state  of  inflammation.  This  ten- 
dinous mass  spreads  out  to  a  cup- 
shaped  layer  in  which  lie  the 
ciliary  processes  and  lens.  From 
the  center  of  the  cavity  a  solid 
pedicle,  &,  projects  backward  to 
unite  with  the  center  of  the  optic 
papilla.  Cup  and  pedjcle  are 
always  enveloped  by  the  retina, 
which  is  detached  and  folded  up 
like  a  funnel.  The  cup  sometimes 
ossifies  and  at  its  edges  unites 
with  a  bony  capsule,  d,  whose  outer  wall  lies  on  the  choroid  and  whose  cavity  is 

filled  with  a  watery  fluid,   which  surrounds 
Fig- 25-  the  goblet-shaped  folds  of  the  retina,  and  is 

c        d        ~b  rich   in  protein  materials  and  .their  deriva- 

tives. 


Not  unfrequently  suppuration  of  the  cornea  and 
loss  of  the  lens  produce  the  above  state.  Then  we 
find  (Fig.  25)  the  vitreous,  a,  inclosed  in  the  de- 
tached retina,  pressed  forward  against  a  tendinous 
membrane,  b,  which  covers  the  remains  of  the  iris, 
e,  and  the  ciliary  processes,  and  at  its  center  is 
intimately  connected  with  the  cicatrix  replacing 
the  cornea. 

3.  In  purulent  infiltration  of 
the  vitreous,  actual  disintegration  occurs,  a 
quantity  of  pus  forms  in  the  globe  and  usu- 
ally bursts  through,  since  the  cornea  and 
sclerotic  are  also  inflamed  and  die.  The 
globe  is  then  destroyed  by  phthisis.  Some- 
times, however,  it  atrophies  and  shrinks  up  without  previous  rupture. 

The  Treatment  is  about  the  same  as  that  of  the  original  disease,  the  retinitis 
or  choroiditis.  We  need  only  say  that  in  recent  inflammatory  diffuse  opacities  of  the 
vitreous,  which  are  not  accompaniments  of  glaucoma  (which  has  its  peculiar  indi- 
cations), the  inunction  treatment  appears  particularly  efficacious. 
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Organized  membranous  or  band-like  new  formations  of  connective  tissue,  such 
as  often  occur  after  intense  vitreous  inflammation,  hemorrhage,  &c,  and  may  prove 
injurious  as  well  by  their  effect  on  vision  as  by  their  reflex  action  on  the  retina, 
induce  the  attempt  to  cut  or  tear  them  with  a  sickle-shaped  needle  introduced 
through  the  sclera,  and  thus  to  permit  the  retraction  of  the  individual  portions. 

Experience  thus  far  (Graefe)  seems  to  prove  the  practicability  and  good  results 
of  such  a  proceeding  in  certain  cases. 
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THIRD  SECTION. 

INFLAMMATION  OF  THE  OPTIO  NERVE,  NEUPJTIS  OPTICA. 

Anatomy. — The  optic  nerve  originates  by  an  anterior  root  from  the  thalamus 
opticus,  and  a  posterior  from  the  corpora  quadrigemina,  and  also  receives  filaments 
from  the  corpora  geniculate,  substatia  perforata  antica,  tuber  cinereum,  and  the  la- 
mina terminalis.  A  few  bundles  of  filaments  connect  it  directly  with  the  posterior 
columns  of  the  spinal  cord  and  the  gray  cortical  substance  of  the  brain.  Its  trunk 
advances  from  the  brain,  as  tractus  opticus  or  stria  optica,  along  the  posterior  inferior 
surface  of  the  optic  thalamus ;  and  crossing  the  crura  cerebri  (without  neurilemma, 
covered  only  by  the  delicate  meninges),  it  runs  forward  at  the  side  of  the  tuber  cine- 
reum, and  in  front  of  the  infundibulum  unites  with  the  optic  tract  of  the  opposite 
side  to  form  a  chiasma. 

This,  with  the  two  anterior  parts  of  the  striae,  bounds  the  floor  of  the  third  cere- 
bral ventricle  anteriorly  and  exteriorly.  The  optic  nerves  themselves  proceed  from 
its  lateral  portions;  these,  covered  with  neurilemma,  run  over  the  two  segments  of 
the  arteria  corporis  callosi,  somewhat,  divergently,  to  the  two  optic  foramina; 
after  passing  these  they  become  enveloped  in  a  fibrous  sheath,  whose  exterior  is  a 
continuation  of  the  periorbita.  They  then  run  somewhat  tortuously,  and  enter  the 
eye-ball  within  and  below  the  center  of  the  posterior  half  of  the  sclera. 

In  the  chiasma  a  partial  crossing  of  nerve  filaments  occurs;  for,  from  the  inner 
side  of  each  tract,  a  bundle  of  filaments  passes  to  the  optic  nerve  of  the  opposite 
side,  and  goes  with  this  to  the  inner  half  cf  the  retina.  But  the  greater  part  of  the 
filaments  of  each  tract  remain  on  the  same  side,  and  run  through  the  outer  part  of 
the  chiasma  to  the  optic  nerve,  to  spread  out  in  the  outer  half  of  the  retina. 

Nerve  filaments  of  very  different  course  are  also  found  in  the  chiasma.  A  number  of  these 
springing  from  the  lamina  terminalis  cinerea,  wind  over  the  anterior  border  of  the  chiasm  to  its 
under  surface,  and,  passing  the  posterior  edge,  return  upward  to  be  lost  in  the  gray  hippocampus 
and  infundibulum  (commissura  ansata).  Another  portion  of  the  nerve  filaments  goes  from  the 
inner  edge  of  the  tract  to  the  posterior  edge  of  the  chiasma,  and  runs  back  again  on  the  inner  edge 
of  the  other  tract.  In  the  same  way,  a  bundle  of  nerve  filaments  goes  from  the  one  optic  uerve 
on  the  anterior  side  of  the  chiasma  to  the  other  (commissure/,  arcuata  posterior  et  anterior.)  (Han- 
nover, Boivman.) 

The  fibrous  sheath  of  the  orbital  portion  of  the  optic  nerve  may  be  divided  into 
two  firm  connective-tissue  layers  slightly  mixed  with  elastic  elements,  an  external 
thick,  a>  (Fig.  26,  after  a  preparation  by  Czerny),  and  an  inner  thin  one,  b.  Between 
the  two  is  formed  a  thin  layer,  c,  of  loose  connective  tissue,  containing  a  few  fat  cells, 
which  continues  anteriorly  into  the  substance  of  the  sclera,  d. 

The  outer  stratum  of  the  fibrous  sheath,  however,  goes  uninterruptedly,  and  at 
an  oblique  angle,  into  the  posterior  and  middle  layers  of  the  posterior  half  of  the 
sclera.  The  inner  layer  of  the  sheath,  however,  which  represents  the  neurilemma, 
presses  forward  to  the  intraocular  surface  of  the  sclera,  and  there  inclines  under  a 
more  acute  angle  to  the  anterior  layer  of  the  sclera.  So,  at  the  optic  foramen  of  the 
sclera,  a  more  or  less  projecting  border,  the  connective-tissue  ring  (Ed.  Jaeger),  is 


ANATOMY    OF    TUE    OPTIC   NERVE. 


119 


formed,  to  which  the  edge  of  the  posterior  opening  of  the  choroid,  e,  is  attached  by 
filamentary  tissue.  Posteriorly  the  scleral  opening  widens  somewhat.  It  is  en- 
tirely filled  by  the  anterior  part  of  the  optic  nerve. 

From   the    inner    surface  of   the 
Fis-  2G-  neurilemma,  in  the  whole  course  of 

&    i         ff  h  f  the  optic  nerve,  proceed  a  large  num- 

ber of  firm  tendinous  processes,  which 
envelop  the  individual  bundles  of  the 
medulla,  and  in  which  the  nutrient 
vessels  and  the  nerves  of  the  medulla 
branch  out.  Anteriorly  and  near  the 
sclera  these  processes  or  internal 
nerve  sheaths  become  more  abundant, 
and  in  the  plane  of  the  anterior 
scleral  layer  are  strengthened  by  a 
thick  net-work  of  elastic  elements, 
which  come  from  the  thick  tendinous 
sheath  of  the  central  artery  of  the 
retina,  and  unite  with  analagous  fibers 
from  the  sclera,  and  form  the  so-called  lamina  cribrosa,  f.  This  incloses  the  optic 
foramen  of  the  sclera  with  a  convexity  directed  somewhat  backward,  but  affords  the 
optic  nerve-fibers  and  their  sheath  a  passage.  It  often  contains  pigment  cells.  Be- 
yond the  lamina  cribrosa  the  bundles  of  optic  nerve  filaments  separate  more  from 
each  other  (Cauda-equina-nervi  optici,  g),  but  remain  enveloped  in  connective-tissue 
sheaths,  which  here  are  transparent  even  into  the  retina,  i,  whose  bacillar  layer  is 
here  indicated  by  Te.  In  the  interspaces  are  found  large  numbers  of  free  nuclei  or 
small  cells,  which  in  their  entire  bearing  present  some  similarity  to  the  cell  forma- 
tions found  in  the  vitreous,  and  may  be  nearly  related  to  the  vitreous  itself.  For  at 
the  point  in  question  the  hyaloid,  as  well  as  the  limitans,  is  entirely  wanting ;  the 
vitreous  lies  immediately  on  the  nests  of  cells  traversed  by  soft  connective  tissue. 
The  hyaloid  is  first  developed  at  some  distance  from  the  center,  apparently  by  the 
union  of  connective-tissue  filaments.  (Klebs.)  The  nervous  tubes  lose  their  medulla, 
become,  like  the  sheaths,  transparent,  yellowish  or  grayish,  and  take  on  altogether 
the  character  of  the  finest  tubes  in  the  brain.  The  head  of  the  optic  nerve  then 
becomes  to  a  certain  extent  transparent,  so  that  iu  ophthalmoscopic  examination  the 
lamina  cribrosa  is  seen. 

This  boundary  between  pellucid  and  cloudy  tissue  is  not  always,  however,  very  distinct. 
Sometimes  the  optic  nerve  tubes  are  accompanied  even  into  the  retina  by  their  sheaths, 
especially  those  on  the  periphery  of  the  nerve  trunk.  Sometimes-,  also,  the  inner  nervous 
sheaths  partially  preserve  their  opacity,  especially  at  the  peripheral  zone  of  the  papilla.  On  the 
other  hand,  we  find  cases  where  the  central  parts  of  the  papilla  are  absolutely  more  transparent 
than  normally,  or  where  the  tubes  even  before  their  passage  through  the  lamina  cribrosa  have 
lost  their  sheath.  Ophthalmoscopically  these  anatomical  variations  present  themselves  as 
excavations  of  the  optic  papilla.  They  are,  therefore,  described  as  "  apparent  congenital  excava- 
tions."    {Ed.  Jaeger.) 

The  optic-nerve  fibers  with  their  envelopes  are  elevated  perceptibly  above  the 
level  of  the  inner  scleral  surface  before  they  enter  the  retina,  and  so  form  a  slight 
prominence,  the  optic  papilla.  On  the  cadaver  this  often  appears  dish-shaped ; 
sometimes  it  is  umbilicated,  or  even  has  a  funnel  or  pot-shaped  excavation,  a 
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"  true  congenital  excavation."  {Ed.  Jaeger,  LT.  Midler.) 
center  of  the  disc,  but  often  to  the  nasal  side. 


This  is  not  always  at  the 


Such  true  congenital  excavations  are  not  generally  deep.  They  rarely  reach  back  beyond  the 
plane  of  the  choroid;  therein  they  differ  decidedly  from  the  apparent  excavations.  Still  feo^A 
forms  appear  combined,  for  sometimes  a  true  congenital  extensive  excavation  is  observed,  partly 
filled  with  pellucid  tissue,  a.     {Fig.  27,  after  Ed.  Jaeger.) 

The  central  artery  sometimes  origi- 
nates directly  from  the  ophthalmic 
-^g|^  artery,  sometimes  is  a  twig  of  the 
ciliary  or  muscular  branch.  A  few 
lines  behind  the  sclera  it  pierces  the 
sheath  and  medulla  of  the  optic 
nerves  obliquely,  and  then,  enveloped 
in  a  thick,  adventitious  membrane, 
from  which  filaments  every  where 
project  into  the  neurilemma,  it  usually 
runs  anteriorly  into  the  papilla  with- 
out branching.  In  the  latter  it 
divides  into  two  chief  branches,  of  which  one  runs  up,  the  other  downward;  these 
again  usually  divide  either  on  the  papilla  or  near  its  border,  so  that  four  large 
branches  enter  the  retina  divergently. 

The  retinal  veins,  like  the  arteries,  unite  to  two  superior  and  two  inferior 
chief  branches,  which  run  in  a  convergent  direction  to  the  middle  of  the  optic 
nerve  entrance.  These  four  branches  usually  form  two  near  or  on  the  papilla ;  these 
again  unite  at  a  point  near  the  artery  or  run  apart  as  far  as  the  lamina  crib- 
rosa,  there  to  unite. 

Occasionally,  also,  it  happens  that  four  chief  veins  enter  the  papilla  at  a  distance  from  the 
arterial  trunk,  to  unite  further  back  in  the  head  of  the  optic  nerve,  or  possibly  to  escape  from  the 
ßheath  of  the  nerve  without  uniting,  and  to  empty  into  the  orbital  trunks. 

The  central  vein  and  artery  are  never  inclosed  in  the  same  sheath,  and  as  a 
rule,  the  former  leaves  the  optic  nerve  quite  near  the  posterior  wall  of-the  sclera. 

Besides  the  chief  branches  of  the  central  vessels,  a  variable  number  of  small 
arterial  and  venous  twigs  are  always  found  on  the  papilla.  These  branch,  and 
anastomose  variously  with  the  vessels  of  the  retina  and  choroid,  and  thus  form  a 
vascular  connection  between  the  ciliary  and  retinal  blood-vessels.     {Leier.) 

They  lie  sometimes  superficially,  sometimes  deep  in  the  substance  of  the  papilla.  Their  twigs 
pass  the  lamina  cribrosa  sometimes  at  a  distance  from,  again  quite  near  to,  the  chief  trunks; 
finally,  they  occasionally  leave  the  central  and  posterior  scleral  vessels  just  at  the  papilla.  {Leber). 
With  the  exception  of  the  latter  branches  they  are  usually  offshoots  from  the  arteries  and  veins 
supplying  nutriment  to  the  optic  nerve.  Most  of  the  latter  originate  from  the  ciliary  and  mus- 
cular arteries,  penetrate  the  sheath  with  the  nerve-twigs,  and  finally,  with  the  filamentary  processes 
from  the  interior  of  the  sheath,  they  enter  the  medulla  of  the  optic  nerve. 

Ophthalmoscopic  Appearances.— 1-  On  examination  with  the  ophthalmoscope, 
the  optic  nerve  entrance  is  seen  as  a  clear  round  disc  projecting  from  the  sur- 
rounding surface,  on  which  we  see  the  central  parts  of  the  retinal  vessels  running  up 
and  down. 

1     The  disc  is  rarely  perfectly  circular,  often  slightly  oval,  with  the  long  axis  perpen 
dicular,  occasionally  somewhat  flattened  or  bulged  out  on  one  side  or  the  other. 


ANATOMY   OF   THE    OPTIC   NERVE.  121 

Its  angle  to  the  visual  line  has  an  evident  influence  on  the  form  in  which  it  presents 
itself  to  the  examining  eye,  and  may  easily  give  rise  to  deceptions. 

The  disc  is  usually  sharply  hounded,  since  its  horders  (the  edge  of  the  posterior 
choroidal  opening)  are  only  covered  by  the  pellucid  expansion  of  the  optic  nerve. 
This  choroidal  edge  is  often  partly  or  entirely  bounded  by  a  dark  pigment;  hence, 
especially  in  dark-haired  individuals,  we  often  find  at  the  border  of  the  optic 
nerve  entrance  a  black  or  brown  granular  stripe,  which  surrounds  an  arc  or  even 
the  entire  periphery  of  the  disc.  Besides  this,  we  often  find  the  optic  nerve  disc 
surrounded  by  a  clear  whitish-yellow  ring,  the  connective  tissue  or  sheath  ring 
(chrom.  lith.,  A,  1ST),  which  in  different  persons  is  of  different  width,  moreover  in 
the  same  case  it  varies  in  width  in  different  places,  and  is  often  even  reduced  to  a 
small  crescentic  figure,  which  incloses  the  outer  border  of  the  disc. 

This  ring  or  crescent  is  evidently  elevated  above  the  surrounding  parts,  so  that  we  may  distin- 
guish a  choroidal  boundary  and  a  scleral  or  inner  border.  The  latter  under  normal  circumstances 
is  not  usually  very  sharp,  but  in  material  changes  of  the  papilla  appears  more  distinct.  The 
choroidal  border,  on  the  contrary,  is  always  strongly  marked. 

Under  normal  circumstances  the  disc  is  always  of  the  same  size  on  both  sides. 
But  the  size  of  the  image  perceived,  always  varies  much,  according  to  the  position 
of  the  examining  and  examined  eye,  and  the  refraction  of  the  rays  in  the  dioptric 
apparatus  of  the  ophthalmoscope  used.  The  prominent  color  is  usually  yellowish- 
white,  often,  however,  grayish-yellow,  clear  brownish-gray,  or  slightly  bluish.  In 
dark-haired  individuals,  with  strongly  pigmented  choroid,  the  color  is  mostly  much 
brighter  than  in  blondes,  on  account  of  the  contrast. 

Moreover,  the  color  of  the  artificial  light  used,  the  more  or  less  oblique  illumination,  &c,  have 
a  decided  influence  on  the  color  of  the  papilla.  The  reddish  color  appears  especially  often  on  the 
peripheral  parts,  particularly  between  the  larger  vessels.  It  is  here  occasionally  so  intense,  that 
in  absence  of  the  connective-tissue  ring,  the  optic  nerve  projects  but  slightly  from  the  surround- 
ing parts  of  the  fundus. 

We  often,- also,  find  the  optic  papilla  unevenly  colored,  covered  with  more  or  less  distinct 
gray  or  grayish-blue,  but  oftener  dirty-brownish  clouds,  between  which  lies  a  network  of  clear 
stria?,  which  is  united  to  the  connective-tissue  ring.  These  bright  striae  are  caused  by  the  lamina 
cribrosa  and  the  inner  nerve  sheath,  the  cloudy  gray  appearance  by  nerve  tubes.  {Ed.  Jceger.)  In 
very  rare  cases  a  quantity  of  pigment  appears  in  the  tissue  of  the  papilla.  This  is  generally 
pathological,  and  may  usually  be  traced  to  extravasations  of  blood.  Still,  it  does  sometimes  occur 
as  an  original  product,  and  depends  on  great  pigmentation  of  the  uvea.     {Liebreich,  Knapp.) 

2.  The  vascular  trunks  advance  in  a  radiated  direction  from  the  center  of  the 
disc  or  somewhat  inward  from  it,  proceed  in  an  arc  convex  anteriorly  to  the  peri- 
phery of  the  optic  nerve  entrance,  and  then  sink  into  the  retinal  tissue.  On  account 
of  the  great  pellucidity  of  the  nerve  tubes,  in  the  whole  territory  of  the  papilla,  they 
may  usually  be  distinctly  perceived  ;  but  when  the  disc  is  more  cloudy,  its  central 
part,  from  the  lamina  cribrosa  to  the  surface,  appears  veiled,  dull,  and  less  sharply 
bounded;  it  is  distinctly  seen  that  the  vascular  trunk  only  gradually  presses  its  way 
from  the  cloudy  mass  to  the  surface,  and  becomes  more  sharply  defined  the  further 
it  is  from  the  lamina  cribrosa. 

The  arteries  are  brighter-colored  and  smaller,  run  straighter,  and,  on  account  of 
their  cylindrical-shaped  border,  often  show  on  one  side  a  bright  line,  a  sort  of  cata- 
caustic.  The  veins  are  darker,  broader,  more  tortuous,  and  from  their,  flat  shape  do 
not  have  this  light  border. 

The  trunk  of  the  artery  often  advances  undivided  near  to  the  limitans,  then  splits  into  two 
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chief  branches,  which  form  a  T  with  the  first.  In  other  cases  the  division  occurs  even  in  the  porus 
opticus,  in  the  lamina  cribrosa.  From  this  point  tbe  two  chief  branches  advance  up  and  downward ; 
and  in  case  the  substance  covering  the  papilla  is  very  cloudy,  it  may  even  appear  as  if  they  came 
from  different  openings  in  the  lamina  cribrosa.  Occasionally  one  chief  branch  appears  to  be  a 
twig  of  the  other  with  which  the  trunk  is  continuous.  Usually  these  primary  branches  divide  up, 
even  within  the  optic  nerve  entrance,  into  two  smaller  branches. 

The  trunk  of  the  vein  lies  near  that  of  the  artery.  Often,  however,  the  four  veins  first  unite 
near  the  porus  opticus  to  two  trunks,  or  all  four  enter  the  opening  separately,  and  at  some  dis- 
tance from  each  other. 

Small  offshoots  often  spring  from  the  chief  branches  of  the  veins  and  arteries,  even  within  the 
papilla,  which  go  in  the  most  varied  directions  to  the  retina.  But  besides  this,  at  various  points, 
are  seen  small  vessels  which  come  from  deeper  layers,  and  occasionally  form  a  thick  net  or  sort  of 
convolution,  which  partially  covers  the  optic-nerve  entrance  and  envelops  the  chief  branches. 

3.  Congenital  excavations  of  the  optic  nerve  entrance  are  of  great  practical  impor- 
tance. They  occur  very  often,  are  met  as  well  in  the  eyes  of  infants  as  of  adults, 
and  as  a  rule  exist  for  life  without  material  change.  In  most  cases  they  are  shal- 
low and  small,  and  hence  are  difficult  to  recognize.  Very  often,  however,  their 
apparent  or  true  dimensions  are  considerable  ;  they  then  appear  very  marked  when 
seen  by  aid  of  the  ophthalmoscope. 

On  the  whole  the  ophthalmoscopic  character  of  true  and  apparent  congenital 
excavations  are  nearly  identical,  so  that  in  the  living  subject  it  is  difficult  to  dis- 
tinguish the  two  forms.  In  either  case  the  excavation  appears  as  a  more  trans- 
parent and  clear  whitish  or  whitish-yellow  spot  situated  in  the  territory  of  the 
porus  opticus,  which  is  strongly  distinguished  from  the  decidedly  darker,  usually 
more  reddened  bordering  zone  of  the  nerve  disc,  which  is  often  of  the  same  color  as 
the  rest  of  the  fundus.  {Chrom.  lith.,  A,  N).  This  spot  is  sometimes  round,  some- 
times oval  or  elongated,  with  its  long  axis  directed  horizontally  or  obliquely  outward 
and  downward,  rarely  slit-shaped,  and  exceptionally  scalloped.  The  diameter  of 
the  true  or  apparent  entrance  is  often  only  a  small  part  of  the  diameter  of  the 
papilla ;  but  in  other  cases  it  is  so  great  that  the  darker  border  of  the  optic  disc 
presents  only  a  small  ring.  The  boundary  of  the  excavation  in-the  ophthalmoscopic 
image  is  not  always  very  sharp.  In  superficial  excavations,  with  sloping  edges,  the 
darker  line  of  the  border  of  the  margin  shades  off  gradually  into  the  brighter  hue  of 
the  center  of  the  disc.  In  funnel-shaped  excavations,  with  steep  walls,  however, 
the  transition  is  rapid,  the  boundary  line  very  sharp.  Sometimes,  behind  the 
boundary  line,  we  notice  a  dark  shadowy  border,  the  excavation  acquires  an  am- 
pullar appearance,  with  a  neck-like  contracted  opening  and  widened  excavation. 
The  fundus  of  the  excavation  itself  appears  smooth,  sometimes  like  the  normal 
papilla,  uneven  from  depressions  and  elevations. 

The  position  of  the  central  vessels  is  also  very  characteristic,  since  the  excava- 
tion has  great  influence  on  their  course.  In  trough-shaped  or  small  funnel-shaped 
excavations  the  middle  portions  of  the  vessels  appear  arched ;  with  a  more  or 
less  pronounced  curve  they  sink  backward  into  the  porus  opticus,  and  there,  on 
account  of  their  oblique  position,  appear  much  darker.  In  large  excavations,  with 
abrupt  ides,  however,  the  vessels  bend  suddenly  at  the  entrance ;  they  there  show 
quite  a  marked  inclination  and  much  darker  color  (chrom.  Utk.,  N),  since  the  portion 
of  vessels  running  backward  presentsthe  inclosed  column  of  blood  in  the  long  axis. 
In  ampullar-shaped  excavations,  with  contracted  openings,  we  find  the  vessels  behind 
the  bend  frequently  displaced  or  even  interrupted  by  the  dark  shadowy  ring,  so  that 
it  is  difficult  to  find  out  the  parts  belonging  to  each  other,  especially  as  the  parts  of 
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vessels  running  on  the  walls  of  the  excavation  are  usually  joined  together,  plexus- 
like, by  oblique  and  short  lateral  branches. 

Moreover,  iu  the  territory  of  the  excavation,  the  vessels  can  not  always  be  clearly 
followed.  Often  they  are  apparently  altogether  wanting;  the  retinal  vessels  curve 
beak-like  on  the  edge  of  the  excavation,  and  disappear  suddenly,  as  they  sink  into 
the  cloudy  tissue  of  the  optic  papilla  bordering  the  excavation.  In  other  cases,  the 
vessels  in  the  excavation  appear  covered  with  a  cloudy  veil;  they  present  them- 
selves as  delicate,  rose-colored,  indistinctly-bounded,  band-like  stria?,  which  run 
from  the  porus  opticus  to  the  entrance  of  the  excavation. 

4.  One  peculiar  ophthalmoscopic  phenomenon  is  the  pulsation  of  the  chief  branch 
of  the  central  vessels.  It  is  only  perceptible  in  the  papilla,  and  only  very  excep- 
tionally extends  behind  its  border. 

The  venous  pulsation  (Trigt,  Coccivs)  is  a  constant  physiological  appearance 
(Donders)  ;  but  in  the  normal  state  it  is  not  easily  recognized.  "Where  it  is  appa- 
rently absent,  it  may  often  be  rendered  visible  by  a  continued  moderate  pressure  on 
the  side  of  the  eye-ball.  It  shows  itself  by  a  stronger  or  weaker  filling  of  all  the 
parts  affected.  The  contraction  begins  at  the  porus  opticus,  somewhat  before  the 
diastole  of  the  central  arteries,  and  advances  toward  the  periphery  of  the  optic 
nerve  entrance.  The  diastole  of  the  veins,  on  the  contrary,  begins  at  the  periphery, 
immediately  after  the  radical  pulse,  and  progresses  centripetally.  If  the  pressure 
with  the  finger  be  increased,  the  distinctness  of  the  venous  pulse  also  increases, 
and  shows  itself  in  an  alternate  complete  emptying  and  refilling  of  the  vessels 
affected. 

With  the  venous  systole  a  part  of  the  contained  blood  recoils  outward  through  the  porus 
opticus,  but  the  other  part,  under  centrifugal,  progressive  flattening  of  the  veins,  is  drawn  back 
toward  the  capillaries.  But  with  the  venous  diastole,  their  filling  and  consequent  expansion  fol- 
lows from  the  periphery,  and  advances  toward  the  porus  opticus.  Where  the  venous  pulse  is  very 
strong  in  the  papillary  part  of  the  chief  branches,  we  distinctly  see  the  stream  of  blood  move  to 
and  fro;  its  central  end  is  sharply  bounded,  cut  off  perpendicularly  or  conically,  according  to 
circumstances,  and  hence  elevates  itself  clearly  from  the  contours  of  the  compressed  bloodless 
parts  of  the  vessels. 

Under  normal  circumstances,  the  arterial  pulsation  {Ed.  Jaeger)  is  not  percep- 
tible, although  it  certainly  exists.  But  the  wave  of  blood  advancing  with  each 
systole  of  the  heart  moves  too  rapidly,  and  with  too  little  lateral  motion  through  the 
entire  length  of  the  part  of  the  vessel  in  sight,  for-  the  variation  in  caliber  of  the 
latter  to  be  perceived.  To  excite  the  arterial  pulsation  artificially,  we  must  make 
strong  pressure  from  without,  except  where  the  arteries  are  very  rigid;  then  a 
slight  pressure  suffices.  (Graefe.)  Its  perceptible  occurrence  is  always  accom- 
panied by  a  darkening  of  the  visual  field.  (Donders.)  It  sometimes  appears  in  one, 
sometimes  in  nil  the  branches  of  the  central  retinal  artery,  and  manifests  itself  by  a 
ryhthmical  filling  and  emptying  of  the  parts  of  the  arterial  branches  lying  on  the 
optic  papilla.  The  arterial  diastole  begins  with  the  radial  pulse,  and  somewhat  after 
the  carotid  pulse.  It  appears  as  an  impulsive,  rapid  entrance  of  a  column  of  blood 
into  the  previously  contracted  or  empty  portion  of  the  artery.  The  subsequent 
systole  requires  more  time,  and  shows  itself  as  a  slow  centrifugal,  partial  or  entire 
emptying  of  the  visible  portion  of  the  vessel. 

If,  with  the  advancing  arterial  wave,  a  greater  portion  of  blood  entered  the  eye, 'the  intraocular 
pressure  would  be  correspondingly  increased.  But  this  is  not  the  case.  For  the  pressure  of 
each  advancing  arterial  wave  is  propagated  more  rapidly  through  the  vitreous  than  through  the 
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capillaries  to  the  veins ;  indeed  the  transfer  of  pressure  through  the  vitreous  is  almost  instan- 
taneous. Hence,  before  the  positive  wave  enters  the  veins,  it  has  caused  the  evacuation  of  a 
proportionate  amount  of  venous  blood,  a  venous  systole  begins  simultaneously  with  the  arterial 
diastole,  both  reach  their  maximum  at  the  same  moment,  and  again  sink  to  a  minimum.  Hence, 
the  intraocular  amount  of  blood  and  the  intraocular  pressure  are  not  changed  by  the  arterial 
diastole.  The  possibility  of  a  pulsation  of  the  entire  eye-ball,  that  has  been  asserted  by  some 
{Graefe,  Coccius),  if  the  observations  are  correct,  presupposes  very  peculiar  pathological  condi- 
tions. It  is  only  supposable  in  excessive  arterial  diastole,  where  the  ocular  capsule  is  excessively 
distensible,  and  the  escape  of  venous  blood  obstructed. 

The  pressure  transferred  from  the  arterial  wave  to  the  contents  and  capsule  of  the  eye,  acts 
on  the  veins  in  proportion  to  their  surface.  Hence  it  is  evident  that  the  effect  must  be  seen  first 
and  most  strongly  on  the  flat  ends  of  the  chief  venous  branches,  and  this  is  the  more  certain  to 
occur  as  the  blood  flows  more  easily,  and  can  follow  external  impulses  the  more  readily,  the  larger 
the  caliber  of  the  vessel.  Hence  the  perceptible,  mechanical  effect  of  the  wave,  divided  up  through 
the  whole  intraocular,  arterial  system,  is  concentrated,  as  it  were,  on  the  central  venous  branches ; 
these  are  compressed,  and  the  parts  lying  near  the  porus  opticus  are  rapidly  emptied,  while  the 
distant  parts  are  congested.  Meanwhile,  the  impulse  of  the  arterial  wave  continues  through  the 
capillaries  into  the  veins,  and  drives  the  stagnated  blood  forward,  the  central  part  of  the  veins 
are  again  filled,  and  are  dilated  during  the  diastole,  while  the  central  artery  simultaneously  passes 
through  its  systole,  thus  furnishing  room  for  the  venous  diastole. 

Hence  the  venous  pulse  depends  on  the  arterial;  it  is  the  apparent  effect  of  the 
usually  invisible  arterial  pulsation,  and  brings  to  light  objectively  the  action  regu- 
lating the  stability  of  intraocular  circulation,  and  the  conditions  of  pressure  gov- 
erning the  interior  of  the  eye.     (Mimocki.) 

But  if  the  venous  pulse  is  the  mechanical  effect  of  the  arterial  pulse,  it  is  evident 
that  it  must  become  more  perceptible,  and  that  the  column  of  blood  in  the  central 
venous  trunks  must  vary  more,  the  greater  the  difference  in  the  lateral  pressure, 
caused  by  the  arterial  wave  on  the  contents  and  capsule  of  the  globe  during  the 
diastole  and  systole  of  the  intraocular  arteries.  Hence  the  more  irregularly  the 
blood  flows  into  the  arteries,  the  more  limited  is  the  regulating  influence  of  the 
elastic  arterial  walls  within  and  without  the  globe. 

In  fact  an  extensive  spontaneous  venous  pulsation  is  never  absent  when  there  is 
any  perceptible  arterial  pulsation,  or  where  this  can  be  produced  by  slight  pressure, 
and  conversely  a  decided  spontaneous  venous  pulsation  is  usually  associated  with 
spontaneous  or  easily-produced  arterial  pulsation. 

Clinical  observation  also  shows  that  rigidity  of  the  trunk  and  branches  of  the 
ophthalmic  artery  and  of  the  capsule  of  the  globe  are  active  factors  among  the 
pathogenetic  causes  of  the  symptoms  in  question. 

For  there  is  scarcely  a  doubt  that  the  elasticity  of  the  ocular  capsule,  even  if  slight,  seconds 
the  contractility  of  the  walls  of  the  vessels  in  regulating  the  arterial  current;  for  the  intravas- 
cular lateral  pressure  transferred  through  the  contents  of  the  globe  to  the  ocular  capsule  must 
react  through  the  same  medium  on  the  outer  walls  of  the  vessels.  But  this  implies  that  the  loss 
or  diminution  of  elasticity  of  the  ocular  capsule  increases  the  rythmical  vibrations  of  the  column 
of  arterial  blood,  and  consequently  the  perceptibility  of  the  intraocular  pulsation. 

The  same  circumstance  also  explains  the  great  effect  that  experimental  increase 
of  intraocular  pressure  has  on  the  occurrence  and  extent  of  the  pulsation.  The 
elasticity  of  the  ocular  capsule  is  very  slight,  it  diminishes  in  proportion  to  the 
pressure,  and  the  eye-ball  acquires  rigid  walls  in  proportion  as  the  elasticity  is 
affected,  and  the  tension  approaches  its  maximum. 

This  state  of  the  ocular  capsule,  then,  is  one  cause  why  strong  external  pressure  on  the  eye 
increases  the  appearance  of  pulsation.    Another  cause  is,  that  external  pressure  on  the  capsule 
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and  contents  of  the  globe  is  transferred  to  the  outer  walls  of  the  vessels,  and  thus  the  resistance 
to  the  entrance  of  blood  into  the  intraocular  circulation  is  increased.  If  the  external  pressure 
attains  a  certain  grade,  it  easily  happens  that  the  systole  of  the  extraocular  arteries  no  longer 
suffices  to  throw  the  blood  in  a  continuous  stream  through  the  porus  opticus  in  the  lamina 
cribosa,  but  that  the  filling  of  the  central  artery  must  be  accomplished  by  the  immediate 
pressure  of  the  systole  of  the  heart,  and  hence  is  impulsive.  But  if  the  pressure  is  further 
increased  the  arterial  blood  can  not  flow  in,  during  the  entire  period  of  the  arterial  diastole,  the 
intraocular  arteries  fill  themselves  incompletely,  only  for  a  moment  during  the  maximum  of  the 
positive  wave.  Their  diastole  becomes  constantly  shorter  and  more  incomplete,  the  systole  longer, 
and  these  phases  also  correspond  with  similar  phases  of  the  venous  pulse.  Diastole  and  systole 
become  isochronic  in  the  arteries  and  veins,  since  at  the  maximum  of  the  positive  wave,  the  walls 
of  the  vessels  are  pressed  from  within  and  without,  and  being  held,  as  it  were,  between  incom- 
pressible fluids,  play  the  part  of  rigid  tubes,  so  that  the  impulse  of  the  arterial  blood  passes 
directly  through  the  capillaries  to  the  blood  in  the  veins,  driving  the  latter  before  it.  On  the 
strongest  external  pressure,  the  arterial  blood  wave  will  not  be  able  to  enter  at  all.  The 
entrance  and  exit  of  the  blood  ceases,  the  central  parts  of  the  arteries  and  veins  appear  empty, 
contracted,  and  only  in  the  latter  do  we  still  occasionally  see  a  slight,  excursive  to-and-fro  motion 
of  the  column  of  blood. 

Nosology. — The  inflammatory  change  of  tissue  probahly  always  commences  in 
the  neurilemrnatous  envelope  of  the  nervous  bundle.  At  least  it  is  always  found  first 
and  most  remarkably  changed,  traversed  by  more  or  less  thick  vascular  nets,  or 
regularly  reddened,  often  also  spotted  with  blood  extravasations,  and  pervaded  with 
inflammatory  products,  spongy  and  relaxed.  When  the  process  does  not  advance  too 
rapidly  and  cause  an  actual  breaking  up  of  the  tissue,  the  primitive  nervous 
tubes  for  a  long  time  do  not  show  any  decided  participation  by  either  losing  their 
medulla  or  by  becoming  transparent  and  varicose  or  fatty. 

The  inner  sheath,  and  especially  the  stratum  of  loose  connective  tissue,  which, 
lies  between  the  two  sheaths  of  the  orbital  portion  of  the  optic  nerve,  also  usually 
appears  more  or  less  involved  in  the  change  of  tissue.  This  occurs,  also,  in  the 
meningeal  envelope  of  the  cerebral  portion,  but  less  often,  however,  in  the  entire 
sheath  of  the  optic  nerve. 

The  quality  and  quantity  of  the  product  varies  in  some  degree,  according  to  the 
intensity  of  the  inflammation.  In  many  cases  it  develops  itself  only  in  a  slight 
quantity,  with  few  nuclei  and  cells,  and  remains  rather  transparent. 

The  neurilemmatous  envelope  participates  in  this  peculiarity,  and  thereby  acquires  a  peculiar 
gelatinous  appearance.  Consequently,  to  the  naked  eye,  the  tissue  is  but  slightly  changed;  it 
only  appears  somewhat  swelled  and  more  succulent.  In  the  papilla  especially  the  change  is  so 
slight,  on  account  of  the  natural  transparency  of  the  elements,  that  it  may  easily  be  overlooked, 
if  the  accompanying  hypersemia  or  any  existing  extravasation  does  not  call  attention  to  the 
disease.  Later,  however,  the  nervous  tubes  evidently  participate ;  their  medulla  becomes  trans- 
parent, they  elevate  themselves  but  slightly  from  the  semi-opaque  envelope,  and  finally  are 
actually  destroyed ;  the  affected  portion  of  the  nervous  trunk  is  apparently  or  actually  gelatinously 
degenerated,  and  becomes  diaphanous. 

More  frequently,  however,  the  cell  and  nuclear  development  is  more  extensive, 
a  part  of  the  newly-formed  elements  undergoes  fatty  degeneration,  and  in  variable 
proportion  becomes  changed  to  granular  cells  and  groups  of  granules  ;  while  simul- 
taneously choloid  masses  develop  in  variable  degree.  Then  the  product  appears 
from  the  first  more  cloudy,  whey  or  even  pus-like. 

The  nervous  bundles,  inclosed  by  the  infiltrated  neurilemma,  tinder  such  circumstances 
usually  very  soon  betray  their  participation  by  fatty  degeneration,  by  breaking  up  into  fat  granules, 
laid  on  each  other  in  series,  and  finally  by  complete  destruction.     It  is,  of  course,  understood  that 
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by  such  a  product  the  normally  transparent  papilla  is  decidedly  clouded.  In  the  medullary  por- 
tions of  the  optic  nerve,  however,  very  evident  changes  are  not  necessarily  caused  ;  to  the  naked 
eye  the  affected  portion  appears  at  most  somewhat  hyperaemic,  sprinkled  with  blood,  relaxed, 
and  to  some  extent  destroyed. 

In  some  cases  the  alteration  of  tissue  is  active  and  very  great,  the  nervous  tubes 
and  their  connective  tissue  envelopes  are  entirely  destroyed;  at  the  affected  part 
the  optic  nerve  is  found  changed  to  a  more  or  less  consistent  mass  of  pus,  in  which 
only  shreds  of  nerve  tubes  and  of  the  necrosed  neurilemma  can  be  found. 

In  rare  cases  the  interstitial  tissue  swells  greatly,  as  a  result  of  extensive  infiltration  by  a 
product  which  is  transparent  or  clouded  with  molecules  and  fat  globules,  turbid  or  very  fluid  and 
serous.  In  the  cranial  portion,  this  serous  product  occasionally  collects  to  such  an  extent  as  to 
cause  it  to  swell  to  the  size  of  the  little  finger  {Hydrops  nervi  optici).  Then  proliferations  of  the 
nuclei  and  their  consequences,  especially  granular  cells,  subsequently  varicose  expansion  and  fatty 
degeneration  of  the  nerve  tubes,  hypertrophy,  and  partial  fatty  disintegration  of  the  connective 
tissue  occur.  So  far  this  condition  has  always  been  found  with  extensive  and  usually  inflamma- 
tory edema  of  the  basal  meninges,  which  again  is  usually,  but  not  always  (Mans),  associated  with 
Bright's  disease  of  the  kidneys  or  tuberculosis,  and  occurs  along  with  collections  of  serum  at  other 
parts.  The  hydrops  nervi  optici  in  question  should  not  be  confounded  with  the  frequently-occur- 
ring inflammatory  edema  of  the  papilla  (Heymann),  and  with  serous  infiltrations  of  the  orbital 
interlamellar  layer.  (Ammon.) 

Only  very  exceptionally  does  the  process  appear  limited  at  a  certain  part  of  the 
nerve  to  a  few  bundles;  almost  always  the  nerve  shows  itself  affected  throughout  its 
entire  thickness ;  still  it  frequently  happens  that  in  the  same  section  the  grade  of  the 
alteration  at  different  points  is  varied,  so  that  some  bundles  are  already  destroyed, 
while  others  are  slightly  affected,  and  may  be  functionally  active  up  to  a  certain 
point. 

Often  we  find  both  optic  nerves  affected  throughout  their  length  by  inflamma- 
tory change  of  tissue,  and,  following  the  peculiar  product,  can  trace  the  course  of  the 
two  tracts  into  the  brain  as  far  as  the  corpora  geniculata,  where  the. characteristic 
alterations  usually  cease  with  a  sharp  border.  The  grade  of  the  diseased  alteration 
of  tissue  is  then  usually  different  in  the  two  nerves  and  at  different  parts  of  the  same 
nerve.  Exceptionally  the  process  is  confined  to  one  stria,  or  to  the  chiasma  and  the 
two  tracts.  Most  frequently,  however,  only  one  or  other  individual  optic  nerve  is 
affected,  and  often  remains  so  through  life,  since  the  process  limits  itself  in  the  ante- 
rior half  of  the  corresponding  lateral  portion  of  the  chiasma,  in  a  sharp  arc  directed 
backward  or  in  an  ill-defined  line.  When  the  orbital  portion  of  the  optic  nerve  is 
inflamed,  whether  the  process  commenced  there  or  was  propagated  from  the  cranium 
(Neuritis  descendens),  the  optic  papilla  almost  always  shows  its  participation.  It 
swells  around  the  entrance  of  the  vessels  to  a  circular  pad,  over  which  the  central 
portion  of  the  retinal  vessels  run  in  an  arc  usually  very  distinctly  convex  anteriorly, 
the  papilla,  at  the  same  time,  usually  appearing  very  cloudy  from  the  infiltration, 
reddened  by  the  injected  fine  vessels,  and  often  spotted  by  hemorrhagic  extravasations. 
In  by  far  the  greater  number  of  cases  the  inflammation  does  not  remain  limited  to 
the  papilla,  but  attacks  the  retina,  the  process  appears  as  neuro-retinitis.  (See  Ncu- 
ro-retinitls.)  But  if  the  cranial  portion  be  affected,  and,  as  often  happens,  the  pro- 
liferation of  tissue  does  not  extend  down  along  the  optic  nerve  to  the  eye-ball,  the 
orbital  portion  and  pnpilla  and  the  filamentary  and  ganglion  layer  of  the  retina 
usually  atrophy,  and  the  process  appears  objectively  as  a  pure  atrophy  of  the  optic 
nerve  and  retina,  but  subjectively  as  cerebral  amaurosis.    (See  Amaurosis.) 
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FOURTH    SECTION. 

INFLAMMATION"  OF  THE  EETINA,  DICTYITIS,  RETINITIS. 

Anatomy. — The  retina  lies  smoothly  between  the  pigment  layer  of  the  choroid 
and  the  vitreous,  to  whose  hyaline  membrane  it  is  closely  adherent  during  life. 
Posteriorly  it  is  bounded  by  the  optic  nerve  entrance,  anteriorly  by  the  ora  serrata, 
where  it  becomes  adherent  to  the  choroid. 

A  pars  ciliaris  retina  is  also  described.  This  is  really  a  process  of  the  retina, 
although  it  no  longer  bears  a  nervous  character,  but  consists  of  a  layer  of  elongated 
cells,  which  lie  on  the  zonula,  and  have  been  recently  recognized  as  shortened  radial 
or  supporting  filaments.     (üT.  Müller,  Klebs.) 

The  retina  is  not  perfectly  transparent.  At  the  posterior  end  of  the  optic  axis, 
in  the  horizontal  meridian,  about  one  and  a  half  lines  from  the  outer  edge  of  the 
optic-nerve  entrance,  is  the  yellow  spot,  the  macula  lutea,  the  most  sensitive  part  of 
the  retina.  This  spot  is  horizontally  oval  and  somewhat  variable  in  size.  Its  center 
is  excavated  in  the  form  of  a  fossa,  fovea  centralis,  and  the  retina  around  it  appears 
pressed  forward  like  a  wall. 

The  retina  consists  partly  of  nervous  elements,  partly  of  modified  connective- 
tissue,  which  envelops  and  holds  together  the  former,  retaining'  them  in  their 
relative  positions.  At  the  center,  the  nervous  tissue  predominates,  but  at  the 
periphery  the  connective-tissue  framework  is  in  excess. 

Strictly  speaking,  and  especially  in  a  genetic  point  of  view,  the  choroidal  tapetum  also  belongs 
to  the  retina.  For  it  either  originates  alone  (Babuchin)  or  in  connection  with  the  layer  of  rods 
(Köllilcer)  from  the  outer  stratum  of  the  secondary  ocular  vesicle,  while  all  the  other  layers 
proceed  from  the  inner  lamelloe  of  this  fetal  formation. 

1.  The  nervous  elements  appear  quite  different  in  the  different  layers  of  the 
retina.  They  are  divided  into  mosaic  layers  (which  are  intimately  connected  with 
the  specific  irritation  of  the  sense  of  vision),  and  proper  nervous  layers,  whose 
elements  correspond  with  those  occurring  in  all  parts  of  the  brain.  (Hcnle.)  Hence 
the  strata  in  question  may  be  compared  to  a  flat  expansion  of  cerebral  ganglion 
{Köllilcer),  and  the  rather  so,  as  they  originally  represent  a  portion  of  the  cerebral 
substance,  and  are  only  subsequently  separated  from  it  by  parts  being  pushed  in 
between,  and  later  exist  independently.  Between  the  pavement,  and  the  nervous 
layers  proper,  is  the  external  fibrous  layer.  (Intergranular  layer,  d,  Fig.  28,  after 
H.  Müller.) ' 
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c  inner-filament  layer. 
b  layer  of  ganglion  cells. 

,    t  nerve-filament  layer. 
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The  purely  nervous  layers,  counting  from  within  outward,  are  the  nerve-filament 
layer,  a  h,  which  in  the  flattened  cerebral  ganglion  represents  the  white  substance ; 
also  the  layer  of  ganglion  cells  (inner  ganglion  layer,  5),  the  inner  filamentary  layer 
(granular  layer,  c),  the  granular  cell  layer  (internal  granular  or  external  ganglion 
layer,  e),  which  together  represent  the  gray  substance  of  the  cerebral  ganglion.  The 
granular  layer  (external  granular,  f)  and  the  layer  of  rods,  g  [bacillar],  which  are 
separated  by  the  external  limitans,  Z,  belong  to  the  mosaic  layers. 

The  nerve  filaments  of  the  retina,  analagous  to  the  filaments  of  the  brain,  are  transparent  and 
homogeneous.  By  some  they  are  regarded  as  simply  axis  cylinders  (M.  Schwitze),  which  have 
lost  their  medullary  sheath  in  passing  through  the  membrana  cribrosa.  Among  other  reasons, 
we  have  in  favor  of  this  view  the  fact  that  the  filaments  exceptionally  retain  their  medullary 
sheath  till  they  enter  the  retina,  or  again  acquire  it  for  a  time  after  they  have  passed  the 
membrana  cribrosa  (  Virclww,  Bochlinglutusen),  and  cause  dense  flat  opacities  of  the  retina  with 
corresponding  disturbance  of  function.  In  the  immediate  vicinity  of  the  papilla  these  nerve 
filaments  lie  close  together  in  bundles,  but,  as  they  radiate  into  the  retina,  separate  more  and 
more  ;  near  the  periphery  there  are  considerable  spaces  between  them.  They  are  immediately 
connected  with  the  ganglion  cells.  (IT.  Müller.)  These  are  multipolar  cells  with  cloudy  contents, 
and  an  already  developed  nucleus.  In  the  vicinity  of  the  yellow  spot  they  are  smaller  and  lie 
over  one  another;  but  toward  the  periphery  they  are  larger,  separated,  and  not  so  numerous. 
From  their  external  sides  proceed  a  number  of  offshoots,  which,  entering  the  granular  layer,  divide 
up  and  pass  to  the  internal  granular  layer,  where  each  branch  unites  with  a  granular  cell.  (0. 
Hitter.)  The  granular  cells  are  round,  small  cells  with  large  nuclei,  and  at  least  two  offshoots, 
the  inner  of  which  communicates  with  the  ganglion  cells,  but  the  others  pass  through  the  outer 
filamentary  layer  and  unite  with  the  granules,  (ff.  Müller.)  The  granules  are  ellipsoids,  lying 
with  their  long  axis  perpendicular  to  the  surface  of  the  retina,  and  placed  one  behind  the  other, 
several  deep.  While  recent,  they  appear  obliquely  striated  (Henle),  and  lead  us  to  suspect  that  the 
disc-like  deposits  occurring  in  layers  are  composed  of  substances  chemically  different.  (C.  Hitter.) 

According  to  recent  observations,  the  granules  are  said  to  consist  in  expansions  of  the  nerve 
filaments  traversing  the  stratum  in  question,  and  represent  the  medullary  contents  of  the  latter. 
(C.  Bitter.)  Others  regard  the  envelope  of  the  granule  as  a  cell-wall,  explain  the  formations 
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as  nucleated  cells,  which  by  offshoots  communicate  as  well  with  each  other  as  with  the  elements 
of  the  layer  of  rods  and  fine  granular  layer.  {H.  Müller.)  The  union  of  the  outer  granules  with 
the  rods  and  cones  is  not  generally  caused  by  fine  nervous  filaments,  but  is  often  immediate,  that 
is,  the  wall  of  .the  granule  is  directly  connected  with  the  base  of  a  rod  or  cone.  {H.  Müller.) 
These  "rod  and  cone  granules"  are  somewhat  larger  than  the  others,  and  sometimes  form  a 
peculiar  layer  on  the  external  limitans.  {Henle.)  A  sharp  line  divides  the  rods  and  cones  into 
an  outer  and  an  inner  portion  (  W.  Krause),  whose  material  varies  as  compared  with  itself,  and  is 
chemically  different  {Braun),  but  at  corresponding  parts  of  the  two  divisions  appears  the  same. 
The  rods  and  cones  are  said  to  consist  of  an  outer  envelope  and  medullary  contents,  in  which 
latter  a  nervous  filament  runs  nearly  to  the  outer  border,  there  to  end  in  a  knobbed  swelling. 
{C.  Bitter.) 

2.  The  connective  tissue  portion  of  the  retina  enters  all  the  layers,  even  the 
bacillar,  whose  elements  are  held  together  by  a  perfectly  pellucid,  firm,  extensible, 
delicate  elastic  material.  {Henle.)  The  connective  tissue  resembles  that  of  the  brain, 
and  forms  a  sort  of  trellis-work,  whose  meshes  or  interspaces  are  filled  by  nervous 
elements,  and  partly,  perhaps,  by  nutrient  fluid.  {Elebs.)  Its  chief  element  is  the 
two-branched  cell-filament;  at  least  this  predominates,  even  if  many  branched  ones 
are  present.  ( G.  Bitter.)  The  shape  and  grouping  of  these  original  elements  varies 
in  the  different  layers.  From  these  differences,  it  is  customary  to  divide  the  con- 
nective-tissue framework  into  the  internal  limitans,  which  bounds  the  retina  inter- 
nally, Müller's  supporting  fibers,  the  two  fibrous  layers,  and  the  external  limitans. 

The  internal  limitans,  i,  has,  on  the  whole,  the  character  of  a  hyaline  membrane.  {Kolliker.) 
Kecently  it  has  been  asserted,  that  it  is  formed  by  firm  union  of  nucleated  filamentary  cells  pecu- 
liar to  retinal  connective  tissue.  (0.  Bitter.)  It  is  said  that  only  a  part,  usually  less  than  a  half, 
of  each  of  these  cells  lies  in  the  limitans,  but  the  rest  bends  off  at  an  angle  toward  the  interior 
of  the  retina,  and  joining  with  other  filamentary  cells,  combines  in  the  formation  of  Müller's  sup- 
porting filaments.  The  inner  ends,  h,  of  these  supporting  filaments  appear  conical ;  the  individual 
filament  cells  here  first  unite  to  form  thin  cords,  which  anastomose  variously  with  other  branches, 
thus  forming  a  framework,  in  which  the  nerve  filaments  and  ganglion  cells  are  imbedded.  These 
supporting  filaments  continue  into  the  filamentary  layer,  c,  and  there,  near  the  internal  granular 
layer  e,  often  show  nucleated  swellings,  k.  In  the  inner  filamentary  layer,  and  from  this  to  the  exter- 
nal limitans,  the  tissue  changes  its  appearance  somewhat.  The  filament  cells  spread  out,  become 
more  delicate  and  transparent,  unite  with  each  other  more  intimately,  and  so  present  a  very 
finely-granulated,  veil-like  frame-work,  in  whose  interspaces  lie  the  nervous  elements.  (M. 
Schultze,  C.  Bitter.)  This  veil-like  tissue  ( Virchow,  Neuroglia)  is  peculiarly  developed  in  the 
two  filamentary  layers,  where  it  is  the  chief  constituent,  and  is  only  traversed  by  the  nervous- 
uniting  filaments  of  the  neighboring  parts  {Mailer's  nerve  filaments).  To  it,  is  mostly  due  the  gran- 
ulated appearance  of  the  two  filament  layers.  At  the  outer  border  of  the  external  granular  layer 
f,  the  filament  cells  unite  again  to  a  thick  membrane,  the  limitans  externa  {M.  Schultze),  which, 
however,  only  forms  a  continuous  layer  at  the  periphery  of  the  retina,  but  elsewhere  is  perforated 
like  a  sieve,  and  through  its  openings  permits  the  union  of  the  elements  of  the  bacillar  layer,  g, 
with  the  rod  and  cone  granules. 

About  the  macula  lutea,  where  the  retina  is  more  intimately  connected  with 
the  choroid,  or,  more  properly,  with  the  tapetum,  its  formation  appears  different. 

The  nerve-filament  layer  is  there  much  reduced ;  its  bundles  surrouud  the  yellow  spot  in  arcs, 
and  appear  to  send  only  a  simple  layer  of  filaments  over  its  surface.  {Henle.)  But  the  layer  of 
ganglion  cells,  b,  is  thicker  there  than  elsewhere ;  its  elements  are  smaller,  and  are  heaped  over 
one  another  in  layers,  as  high  as  eight  in  number.  (//.  Müller.)  The  inner  filamentary  layer,  c,  is 
absent,  and  the  internal  granular  layer,  e,  is  very  scanty.  On  the  other  hand,  the  external  filamen- 
tary layer  is  again  greatly  developed,  and  consists,  for  the  most  part,  of  Müller*  s  nerve  filaments, 
which  all  appear  to  proceed  from  one  point  in  the  midst  of  the  yellow  spot,  and  to  radiate  from 
the  outer  layers  of  this,  and,  after  a  slight  curve,  to  run  horizontally.    {Henle.)    The  external 
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granular  layer,/,  is  thick.  The  rods  are  replaced  by  elongated,  closely-packed  cones,  and  first 
appear  beyond  the  fovea,  and  increase  in  number  toward  the  periphery,  and  gradually  occupy  all 
the  space  themselves. 

The  blood-vessels  of  the  retina  are  twigs  of  the  central  artery  and  vein,  whose 
trunks  lie  in  the  optic  nerve.  There  are  two  superior  and  two  inferior  arterial  and 
venous,  that  is,  eight  chief  branches  altogether,  besides  several  smaller  twigs,  which 
radiate  toward  the  periphery  of  the  retina,  branch  out  in  various  directions,  and 
finally  curve  into  loops,  forming  a  close  network,  with  round  openings.  These 
vessels  never  pass  the  ora  serrata.  They  are  connected  with  the  nutrient  vessels  of 
the  optic  nerve  by  many  fine  twigs,  and  by  these  indirectly  with  the  posterior 
scleral  and  choroidal  vessels.  The  latter  connection,  however,  is  mostly  in  the  arte- 
rial circulation.     {Leber.) 

The  chief  branches  pass  together  over  the  nerve-filament  layer  proper,  and  at  most  enter  it 
without  going  behind  it.  Their  finer  subdivisions  traverse  the  connective-tissue  framework  to  the 
inner  filament  layer,  at  most  to  the  internal  granular  layer,  e.  The  mosaic  layers  are  absolutely 
without  vessels.     In  the  yellow  spot,  also,  some  capillaries  occur. 

It  is  probable  that  there  are  no  lymphatics  in  the  retina;  still  it  is  claimed  that  they  have  been 
injected  recently,  and  also  that  a  perivascular  canal  system  has  been  discovered  on  the  blood 
vessels  of  the  retina.    {His.) 

Ophthalmoscopic  Appearances. — The  retina  is  not  perfectly  pellucid,  it  is  true, 
but  still  it  is  sufficiently  transparent  to  escape  the  observation  of  inexperienced 
observers.  They  recognize  only  the  branched  vessels  traversing  the  retina  and  rising 
sharply  above  the  yellowish-red  fundus  of  the  eye,  and  some  showing  themselves  to 
be  arteries  by  their  brighter  color,  small  size,  and  direct  course,  some  veins  by  their 
darker  color,  greater  size  and  tortuous  course ;  with  strong  illumination  of  the 
fundus,  however,  and  particularly  with  oblique  light,  it  is  not  difficult  to  recognize 
the  retina  itself  as  a  very  delicate  bluish-white  mist,  covering  the  fundus. 

Eyes  rich  in  pigment  are  especially  suited  for  this  ;  those  of  blondes  are  less  so.  This  cloud- 
iness is  most  marked  in  the  immediate  vicinity  of  the  optic  nerve,  and  there  it  is  often  so  decided  that 
the  papilla  appears  blurred  and  enlarged  in  its  diameter  on  account  of  its  indistinct  boundaries, 
and  that  the  vessels  appear  veiled.  Then  it  is  often  possible  to  perceive  even  the  individual 
bundles  of  the  optic  nerve  as  fine  radiating  stria?.     {Liebriech.) 

Exceptionally,  around  the  papilla  the  retina  appears  cloudy  and  entirely  opaque,  even  large 
elevated  spots  with  cloudy  or  flamelike  borders  appearing  and  hiding  the  choroid  as  far  as  they 
extend.  These  spots  much  resemble  those  occurring  in  nephritic  retinitis,  but  differ  from  them 
by  usually  leaving  the  papilla  free  or  only  partly  covered.  The  cause  of  this  anomaly  is  that  the 
nerve  filaments,  which  usually  lose  their  medullary  sheath  on  entering  the  membrana  cribrosa, 
sometimes  reacquire  it  after  passing  from  the  papilla  to  the  retina,  or  at  least  do  not  become 
transparent  till  they  enter  the  latter.  Unless  very  extensive,  these  conditions  do  not  cause 
amaurotic  weakness  of  vision ;  they  usually  produce  an  enlargement  of  the  blind  spot  {0.  Becker, 
Dönits),  and  they  do  this  because  the  cloudy  nerve  filaments  cover  the  sensitive  elements  of  the 
bacillar  layer,  and  hence,  as  far  as  they  reach,  render  impossible  the  reception  of  images  of 
objects  on  this  stratum.    Beyond  the  cloudy  spots  the  retina  functions  normally. 

The  macula  lutea  is  recognized  by  the  absence  of  the  retinal  vessels,  frequently 
also  by  strong  pigmentation  of  that  part  of  the  fundus  {chrom.  Uth.,  P),  and  by  a 
peculiar  reflection  which  the  fovea  centralis  causes.     {Coccius.) 

To  perceive  this  reflection  easily,  it  is  well  for  the  patient  to  "  fix"  the  reflection  thrown  from 
the  mirror  on  the  fundus,  and  for  this  to  be  thrown  as  sharply  as  possible  on  the  macula  lutea. 
Then  the  retinal  fossa  appears  as  a  small  bright  spot  of  oval  or  semilunar  form.    Recently,  expert 
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ophthalmoscopists  have  succeeded  in  recognizing  the  yellow  coloring  in  the  fovea.  {Liebreich.) 
The  known  locality  of  the  yellow  spot  in  the  horizontal  diameter  of  the  optic  papilla  from  the 
outer  margin  of  the  latter,  much  increases  the  facility  of  finding  it. 

Exceptionally,  the  motion  of  the  blood  in  the  retinal  vessels  has  also  been  observed.  {Ed. 
Jaeger,  Liebreich  and  Cuignet.) 

Senile  Changes. — These  affect,  principally,  the  connective-tissue  envelope  and 
framework.  The  radial  fibers  become  cloudy  from  molecular  detritus,  and  then  give 
to  the  retina,  when  viewed  from  without,  a  marbled  appearance,  which  is  especially 
evident  in  the  eyes  of  the  cadaver. 

In  old  persons  we  almost  always  find  transparent,  highly  refractive  choloid  and  amyloid 
spherical  masses,  and  sometimes  these  are  laid  on  in  such  numbers  and  size  that,  to  the  naked  eye, 
as  well  as  with  the  opthalmoscope,  the  retina  appears  whitely  stippled.  They  are  situated  princi- 
pally in  the  nervous-filament  layer,  but  appear  also  in  the  connective-tissue  scaffolding  of  the 
optic  nerve,  and  are  sclerosed  connective  tissue,  and  partly,  perhaps,  sclerosed  nerve  elements. 
The  limitans  retinae  also  usually  becomes  cloudy  by  a  deposition  of  organic  matter,  which  fre- 
quently aggregates  into  the  most  various  figures.    We  also  meet  atheromatous  vessels.     (  Wedl.) 

It  is  probable  that  these  changes  are  connected  with  the  decrease  of  sharpness  of 
vision  which  is  occasionally  noticed  in  old  persons.  But  here  undoubtedly  the  atro- 
phy of  the  pigment  layer,  the  choloid  degeneration  of  the  uveal-bounding  membrane, 
and  the  thus-caused  stronger  reflection  of  light  of  the  fundus,  also  assist. 

Nosology. — The  inflammatory  process  always  starts  from  the  connective-tissue 
framework  of  the  retina.  It  furnishes  variable  amounts  of  a  product  which  usually 
appears  as  an  infiltration  between  and  in  the  layers  of  the  membrane,  but  often  also 
collects  as  an  exudation  on  one  or  both  surfaces  of  the  retina.  This  is  composed  of 
a  gelatinous,  coagulable  basis,  and  of  cell  developments,  which  vary  greatly  in  qual- 
ity and  quantity  with  the  character  of  the  inflammation.  The  elements  of  the  retina 
itself  are  thus  changed  in  various  ways.  The  connective  tissue  framework  and  walls 
of  the  vessels  are  often  partly  hypertrophied,  but  more  frequently,  -especially  with 
great  intensity  of  the  process,  the  connective  tissue  is  affected  with  fatty  degenera- 
tion, and  may  even  be  entirely  dissolved.  Those  of  the  connective- tissue  nuclei  that 
are  not  destroyed  in  the  inflammatory  proliferation  are  changed  partly  to  fat  gran- 
ules and  partly  sclerose,  and  are  transformed  into  choloid  and  amyloid  bodies.  The 
nervous  elements  long  retain  their  integrity,  and  usually  show  their  participation  in 
the  inflammation  less  by  marked  proliferation  than  by  sclerosis,  and  especially  by 
fatty  degeneration.     (H.  Müller,  Schweigger,  Wedl.) 

The  gelatinous  basis  of  the  inflammatory  product  is  at  first  almost  homogeneous  or  only  finely 
molecular,  but  gradually  becomes  cloudy  by  the  separation  of  fat  granules.  Sometimes  it  coagu- 
lates even  during  life ;  at  all  events  it  can  be  coagulated  in  the  eye  of  the  cadaver  by  certain  hard- 
ening liquids,  and  it  then  appears  like  an  opaque  whitish-gray  filamentary  felt,  which  presses  be- 
tween the  elements  of  the  retina  and  separates  them.  It  is  usually  found  iu  all  the  layers  »f  the 
retina,  but  collects  mostly  in  the  granular  layers.  In  the  external  filament  layer  it  sometimes 
even  fills  considerable  cavities  that  it  has  made  by  displacing  the  connective  tissue. 

The  fatty  disintegration  of  the  filamentary  framework  is  particularly  observed  in  the 
connective-tissue  of  the  granular  layer,  while  the  framework  of  the  inner  retinal  layer  often, 
and  especially  in  long-existing  chronic  inflammation,  is  found  hypertrophied.  The  hypertro- 
phic supporting  fibers  evidently  increase  in  size,  each  individual  filament  becomes  thicker  and 
more  refractive,  and  hence  the  whole  framework  becomes  cloudy,  so  that  the  vascular  trunks, 
coursing  in  the  inner  retinal  layers,  are  enveloped  as  by  a  veil.  The  cloudiness  is,  moreover, 
decidedly  increased  by  the  simultaneous  changes  of  couuective-tissue  nuclei.     These  swell, 
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their  contents  become  cloudy  by  precipitation  of  molecular  fatty  masses,  and  they  commence 
to  proliferate.  Subsequently  a  large  part  of  these  elements  change  to  fatty  granules,  while 
another  part  harden  and  metamorphose  into  resisting,  strongly  opalescent,  nucleated,  and  often 
slightly  granular  choloid  and  amyloid  bodies.  The  fat  granules,  as  well  as  the  cboloid  bodies, 
are  sometimes  isolated,  sometimes  grouped  in  masses  between  the  framework;  when  they  are 
pressed  together  in  nests  they  often  cause  the  above-mentioned  stippled  appearance  on 
the  retina.  The  fatty  granules  and  the  choloid  bodies  usually  appear  most  plentifully  in  the 
granular  layer,  and  then  in  the  nerve-filament  layer.  Here  they  often  occur  to  such  an  extent 
that  they  cannot  have  resulted  from  preexisting  elements,  but  render  necessary  the  supposition 
of  a  precedent  cell  increase,  and  a  subsequent  metamorphosis  of  the  newly-formed  cells.  Finally, 
the  anatomical  evidences  often  point  to  luxurious  cell  development  in  an  unmistakable  manner — 
often  large  neoplastic  cells,  sometimes  undergoing  proliferation,  appear  in  the  framework,  while 
the  fatty  granules  and  choloid  bodies  decidedly  diminish  in  number.  In  some  cases,  heaps  of 
already  developed  spindle-shaped  or  nodulated  nucleated  cells,  and  the  commencement  of  neo- 
plastic connective-tissue  intercellular  substance,  have  been  found  in  the  framework  of  the  retina. 
Sometimes  the  new  formation  has  gone  further;  whole  bundles  of  completely  developed  nucleated 
tissue  grow,  especially  from  the  intergranular  layer,  into  the  choroidal  tapetum  {Pope),  or,  as 
more  frequently  happens,  into  the  vitreous.  Such  collections  of  neoplastic  nuclei  or  cells  appear 
mostly  to  be  the  cause  of  the  above-mentioned  marlled  appearance  of  inflamed  retina. 

The  nervous  elements,  as  was  said  before,  often  resist  for  a  long  time,  or  become  cloudy,  simply 
by  fatty  deposition,  without  losing  the  possibility  of  again  returning  to  normal  functional  activity. 
Finally,  however,  by  fatty  degeneration  or  sclerosis,  they  lose  their  nervous  character.  Nervous 
tubes  undergoing  fatty  degeneration  often  swell  decidedly,  and  when  numerous,  not  unfrequently 
cause  a  very  distinct  striated  appearance  in  the  parts  of  the  retina  affected.  In  ganglion  cells 
undergoing  fatty  atrophy,  instead  of  nuclei  we  find  one  or  two  dull,  shining,  fat  globules,  or  even 
the  entire  cell  contents  are  changed  to  a  fine  granular  mass,  and  the  processes  from  it  also  appear 
expanded  by  a  similar  friable  mass.  The  granules  and  the  elements  of  the  bacillar  layer  usually 
hold  out  the  longest,  but  they  also  may  finally  become  fatty.  Sclerosis  is  more  especially  seen  in 
the  nervous  tubes;  of  the  other  nervous  parts  nothing  is  yet  certainly  known,  only  it  is  very  prob- 
able that  they  sclerose  and  may  change  into  choloid  bodies.  (Iwanoff,  Klebs.)  Sclerosing 
nervous  tubes  appear  elongated,  varicose,  finely  molecular,  and  more  strongly  refractive.  Some 
of  the  varicose  swellings  develop  quickly  to  a  considerable  size,  and  gradually  acquire  the 
appearance  of  choloid  bodies,  especially  when  the  nervous-tube  framework  uniting  them  degen- 
erates, or  is  even  entirely  destroyed,  and  the  sclerosed  nodules  appear  isolated. 

The  vessels  undergo  changes  in  their  walls  similar  to  those  in  the  fibrous  framework  of  the 
retina.  Especially  do  the  finer  twigs  become  fatty  here  and  there.  They  also  partially  sclerose, 
their  walls  appear  thickened  by  a  hard,  strongly-refracting  substance,  which  also  spreads  into  the 
caliber  and  narrows  it,  and  also  here  and  there  collects  into  nodules  or  plates,  which  correspond 
iu  all  their  peculiarities  to  the  choloid  bodies  of  the  connective  tissue.  ( Virchow.)  The  adventi- 
tious layer  of  the  vessels  usually  hypertrophies,  and  in  the  larger  trunks  often  does  so  very  exten- 
sively, so  that  they  not  only  appear  remarkably  thickened,  but  also  provided  with  neoplastic 
connective-tissue  appendices,  which  sometimes  resemble  papillary  outgrowths,  at  others,  the 
wing-shaped  border  of  some  plant  pedicles.  (Wedl.)  Their  nuclei  often  appear  greatly  devel- 
oped, and  not  unfrequently  contain  whole  chains  of  neoplastic  cells.  The  epithelium  on  the  lining 
of  the  vessels  participates  in  the  proliferation.     (Iwanoff.) 

In  some  cases  the  proliferation  of  the  walls  of  the  vessels  exceeds  that  of  the  connective-tissue 
framework  to  a  remarkable  extent,  so  that  the  larger  branches  and  trunks  of  the  central  veins 
are  distinctly  seen  to  project  as  white  cords  from  the  inflammatory  cloudiness  of  the  retinal  tissue. 
(Perivasculitis  retina,  Iwanoff,  Nagel.) 

The  participation  of  the  walls  of  the  vessels  in  the  process  is  a  chief  cause  of  the 
very  frequent  occurrence  of  hemorrhagic  extravasations  in  inflamed  retina.  These 
extravasations  are  usually  of  slight  extent,  as  the  conditions  of  the  intraocular 
circulation  are  unfavorable  to  the  escape  of  blood  from  individual  'ruptures  of 
Tessels.  But  on  the  other  hand,  they  are  often  very  numerous.  They  are  usually 
situated  in  the  inner  layers  of  the  retina,  but  under  the  pressure  of  the  blood  not 
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unfrequently  press  into  the  meshes  of  the  connective-tissue  framework,  and  their 
shape  is  modeled  by  it.  Among  the  supporting  filaments  they  appear  columnar, 
about  the  papilla  striated,  «fee.  (Heymann,  Schneller.)  Earely  they  break  up  the 
tissue,  and  extend  to  the  outer  filamentary  layer,  or  between  the  retina  and  choroid, 
or  on  the  other  side  enter  the  vitreous.  When  not  very  extensive,  they  are 
usually  absorbed.  But  occasionally  they  become  permanent,  change  to  a  purple 
or  rusty-brown  color,  and  are  transformed  to  a  granular  mass,  in  which  necrosed 
blood  corpuscles,  and  sometimes  hematin  crystals,  may  be  recognized  for  a  long 
time. 

But  the  frequent  occurrence  of  extravasations  in  retinal  inflammations  has  another 
cause,  namely,  the  swelling  of  the  optic  papilla,  and  the  venous  congestion  depend- 
ent on  it.  A  process  of  proliferation  going  on  in  the  retina  is  rarely  confined  to  it ; 
it  usually  extends  to  the  trunk,  or  at  least  to  the  head  of  the  optic  nerve.  On  the 
other  hand,  a  neuritis  is  rarely  confined  to  the  papilla,  but  extends  to  the  retina. 
Hence  there  is  usually  not  a  retinitis  in  the  strict  sense,  but  a  nenro-retinitis. 

The  anatomical  picture  of  the  process  is  not  by  any  means  always  the  same,  but 
changes  its  characteristics  very  decidedly.  From  these  differences  many  varieties  of 
neuro-retinitis  are  described,  which,  however,  are  connected  by  many  intermediate 
forms. 

In  the  great  majority  of  cases  the  retina  and  papilla  in  the  dead  subject  appear 
quite  regularly  swelled  throughout,  with  a  gelatinous  translucency  or  veil-like 
cloudiness,  in  parts  perhaps  stippled,  striated,  or  marbled.  Careful  examination 
shows  the  inflammatory  process  in  all  layers  of  the  retina.  But  the  infiltration,  the 
increase  in  the  connective-tissue  framework,  fatty  degeneration  and  sclerosis  of  the 
nerve  elements,  are  not  spread  equally  through  the  entire  thickness  of  the  retina. 
But  we  are  apt  to  find  the  characteristic  changes  more  prominent  sometimes  in  the 
nervous,  sometimes  in  the  pavement  strata. 

If  the  inner  layers  are  chiefly  affected,  a  decided  hyalitis  usually  occurs ;  on  the 
contrary  the  choroid  and  tapetum  usually  retain  their  integrity  in  pure  cases,  or  only 
participate  late  in  the  disease.     These  cases  are  described  as  neuro-retinitis  diffusa. 

But  where  the  inflammatory  process  most  affects  the  outer  strata  of  the  retina, 
the  tapetum  always  sympathizes  very  decidedly.  It  is  often  found  undeveloped, 
yellow,  irregularly  distributed,  and  is  even  absent  in  some  places.  Some  groups  of 
cells,  however,  are  usually  in  a  state  of  proliferation,  increase  by  new  formation, 
collect  in  clumps,  in  some  places  grow  into  the  retina  relaxed  by  inflammation,  and 
here  excite  other  neoplastic  cells  to  the  formation  of  pigment.  The  causes  of  this 
intimate  connection  between  retina  and  tapetum  are  partly  connective-tissue  out- 
growths from  the  pavement  strata,  which  grow  in  between  the  pigment  cells 
(Junge,  Pope),  but  chiefly  an  exudation  layer  of  gelatinous  coagulable  product  on 
the  outer  surface  of  the  retina,  which  unites  the  retina  and  choroid,  and  represents 
an  exuded  portion  of  inflammatory  infiltration. 

This  layer  appears  sometimes  homogeneous,  or  at  most  finely  granular,  sometimes  striated  or 
indistinctly  filamentary.  It  usually  contains  but  a  slight  amount  of  cellular  elements.  Occasion- 
ally some  newly-formed  vessels  occur  in  it  (Sämisch),  which  appear  to  be  connected  with  those  of 
the  retina,  and  probably  are  pressed  inward  with  the  connective- tissue  outgrowths. 

The  exudation  layer  is  often  spread  quite  regularly  over  the  whole  surface  of  the 
retina,  and  its  attachment  to  the  choroid,  and  the  changes  in  the  tapetum,  extend  to 
all  parts  of  these  bodies.    Although  these  cases  represent  an  exudative  form  of 
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neuro-retinitis,  they  are  almost  always  classed  among  the  diffuse  retinal  inflamma- 
tions, as  their  characteristic  changes  are  almost  always  obscured  during  life  by  the 
cloudiness  of  the  retina  and  vitreous,  caused  by  the  inflammation.  The  appearance 
of  the  two  diseases  is,  therefore,  very  similar  during  life,  and  the  difference  does  not 
become  apparent  till  later  in  the  course,  when  the  cloudy  portions  begin  to  clear  up, 
and  progressive  atrophy  takes  the  place  of  proliferation. 

In  other  cases  the  exudation  collects  particularly  at  certain  parts  of  the  posterior 
surface  of  the  retina,  or  it  only  takes  place  in  streaks,  while  elsewhere  the  diffusely 
inflamed  retina  does  not  unite  with  the  choroid.  Indeed  not  unfrequently  the 
whole  process  occurs  only  in  spots,  and  the  remainder  of  the  retina  and  tapetum 
continue  nearly  normal,  or  only  sympathize  to  a  slight  extent.  These  exuded  pro- 
ducts usually  form  rather  thick,  and  often  even  extensive,  patches  with  more  or  less 
sharp  borders.  Their  opacity  and  brighter  color  cause  them  to  show  strongly  in 
the  surrounding  cloudiness,  and  when  they  are  more  extensive  they  give  the  retina 
about  them  the  appearance  of  being  pressed  forward.  Later,  when  part  of  the  exu- 
dation has  been  absorbed  and  the  rest  is  shrinking  away,  they  present  very  charac- 
teristic, frequently  figured,  spots,  whose  intensely  bright  basis,  and  often  moderate 
deposit  of  very  dark  pigment  masses,  render  most  perceptible  the  above-mentioned 
tapetal  changes.  They  are  most  generally  in  the  vicinity  of  the  macula  lutea, 
where  normally  the  union  between  retina  and  choroid  is  very  intimate.  The  name 
neuro-retinitis  exudativa  is  especially  suited  to  this  form. 

"When  the  inner  layers  of  the  retina  very  decidedly  participate  in  the  affection, 
the  vitreous  is  usually  clouded  by  the  inflammation.  The  choroid  may  participate 
in  the  proliferation,  but  does  not  necessarily  do  so  (SämisTi),  and  when  it  does,  it  is 
generally  in  a  manner  less  marked.  But  later  atrophy  of  the  choriocapillaris  and 
vasculosa  occur  in  the  vicinity  of  the  point  of  exudation.  Still,  here  and  there  we 
meet  cases  where,  according  to  recent  observations,  the  product  is  originally 
deposited  in  the  choroidal  parenchyma  proper,  in  nodular  masses,  or  in  flat,  exten- 
sive round  patches,  with  sharp  elevated  edges.  It  is  said  that  these  points  subse- 
quently break  through  the  limitans  of  the  choroid,  come  in  contact  with  the  outer 
surface  of  the  retina,  and  while  they  cause  the  latter  to  participate  in  the  process, 
press  into  its  tissue.  (Forste?'.)  These  conditions  of  the  choroid  justify  to  some 
extent  the  names  formerly  given  to  the  whole  disease,  retino-choroiditis  or  choroi- 
ditis exudativa. 

The  nodular  deposits  in  the  choroidal  tissue  manifested  themselves  as  groups  of  prolif- 
erating spindle-shaped  cells,  or  as  branching,  anastomosing  and  strongly  pigmented  cords, 
which  were  partly  degenerated  blood-vessels  of  the  vasculosa,  partly  newly-formed  nucleated 
masses.  These  formations  were  deposited  in  a  slightly  striated  tissue,  which  was  strewn  with 
numerous  choloid  bodies  and  non-pigmented  nuclei.  Here  and  there,  however,  the  pigmented 
masses  collected  so  that  the  basis  altogether  disappeared,  and  extensive,  almost  solid,  masses  of 
pigment  appeared,  projecting  somewhat  above  the  surface  of  the  choroid.  In  one  case  this  deposit 
was  found  to  consist  of  a  transparent,  finely-filamented,  wide-meshed,  colorless  tissue,  which  was 
sharply  bounded  from  the  surrounding  slightly-changed  choroidal  tissue.  This  tissue  had 
cavities  in  it  which  were  filled  with  a  formless  mass  of  scanty  nuclei-form  tissue  and  true  nucleated 
cells.  The  elements  of  the  choroid  about  these  points  were  entirely  destroyed.  On  the  surface 
of  the  non-pigmented  nodules  could  be  clearly  seen  a  stratum  of  proliferating,  darkly  pigmented, 
nucleated  cells.  The  retina  appeared  connected  with  the  new  formation  by  filamentary  processes, 
and  as  the  cases  examined  were  old,  it  appeared  greatly  atrophied.    (Förster.) 

The  number  of  recorded  observations  is  too  small  for  us  to  be  able  to  say  "with  certainty 
whether  the  above-mentioned  differences  are  only  varieties  of  the  same  disease,  or  characterize 
essentially  different  processes.    Latterly  the  inclination  has  been  to  favor  the  latter  view ;  some 
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even  distinguish  cases  of  the  first  kind  as  "retinitis  circumscripta,"  those  of  the  second  as 
"choroiditis  areolaris,"  saying  that  in  the  former  the  retinal,  in  the  latter  the  choroidal  affection 
predominates.  (Sämish.)  But  it  is  only  a  question  of  proportion,  and  the  occurrence  of  numerous 
transition  forms,  permits  the  consideration  of  the  two  varieties  together. 

In  another  form  of  retinal  inflammation,  which  is  associated  with  Bright's  (or 
similar)  disease  of  the  kidney,  and  is  hence  described  as  nephritic  retinitis,  large 
quantities  of  an  inflammatory  product,  which  quickly  becomes  fatty,  collect  in  the 
posterior  half  of  the  retina  and  in  the  papilla,  and  often  cause  them  to  swell 
decidedly.  At  the  same  time  there  is  great  congestion,  at  least  in  the  veins. 
Striated  or  spotted  extravasations  in  the  collection  of  product  constantly  occur. 

The  microscopical  appearance  is  not  very  different  from  that  of  the  preceding  form  of  retinitis. 
It  is  only  characterized  by  the  moderate  collections  of  product,  which  usually  appear  as  infil- 
trations, but  not  unfrequently  as  exudations  between  retina  and  choroid,  gluing  together  these 
two  membranes  at  intervals,  and  causing  changes  of  tapetum  characteristic  of  the  exudative 
form  of  retinitis.  At  the  same  time  fibrinous  coagula  and  proliferating  cells  are  often  seen  in  the 
vitreous.  The  choroid  appears  infiltrated  with  serum,  and  its  tissue  spongy ;  the  connective- 
tissue  cells  of  its  stroma  appear  swelled,  clouded,  and  some  of  them  changed  to  choloid  bodies. 
The  delicate  vessels,  especially  the  network  of  the  choriocapillaris,  had  their  walls  thickened  by 
a  highly  refracting  substance,  but  their  caliber  contracted  or  quite  obliterated  (sclerosed).  The 
limitans  of  the  choroid  appeared  normal  or  strewn  with  choloid  masses.  (  Virchow,  H.  Müller, 
Zenker,  Schweigger.) 

In  a  fourth  form  of  retinitis,  which  may  be  called  purulent,  suppurative,  occa- 
sionally also  tuberculous,  the  greater  part  or  the  whole  of  the  retina  and  papilla 
appears  remarkably  clouded  and  hyperasmic  at  first,  but  later  becomes  opaque, 
pus-colored,  containing  similar  extravasations  to  those  in  the  former  class,  swell, 
increase  in  thickness,  become  looser,  and  in  places  break  up  into  a  purulent  mass, 
while  simultaneously  purulent  product  collects  on  one  or  both  surfaces;  or  the  pro- 
duct collects  to  a  tubercular  swelling,  which  subsequently  liquefies.  The  vessels  are 
mostly  covered  by  the  inflammatory  product,  and  partially  also  even  compressed. 
In  many  cases  some  trunks  or  branches  appear  filled,  sausage-like,  with  purulent 
product,  and  much  bulged  out.  (  Wecll,  G.  Bitter,  Nagel.) 

In  the  purulent  form  of  retinal  inflammation  also,  this  coagulable  substance  is  found  as  the 
basis  of  the  product.  It  is  always  very  cloudy  from  fatty  detritus.  The  characteristic  essential 
parts  of  the  product  are  pus  corpuscles.  In  some  cases  they  have  been  found  only  in  the  nervous- 
filament  layer,  where  they  pressed  close  on  each  other,  while  the  remaining  strata  presented 
the  signs  of  a  diffuse  non-purulent  inflammation,  and  then  also  appeared  saturated  with  coagulated 
fatty  product.  As  a  rule,  however,  the  pus  corpuscles  show  themselves  everywhere  within  the 
swelled  gelatinous  tissue  and  in  the  exudation  on  the  free  surface,  and  preponderate  usually  even 
to  such  an  extent  that  they  cover  up  everything  else.  With  them  often  appear  fat  granules, 
rarely  large  masses  of  choloid  bodies.  The  nervous  elements  and  fibrous  framework  suffer  always 
very  early  from  fatty  degeneration,  and  are  usually  quickly  destroyed.  Of  the  nervous  elements, 
the  nervous  tubes  and  ganglion  cells  are  especially  easily  destroyed,  while  the  granules  and  ele- 
ments of  the  rod  and  cone  layer  coutinue  for  some  time,  or  at  most  become  cloudy  and  swell. 

In  very  intense  suppurative  retinitis,  particularly  in  the  tubercular  form,  true  pus  corpuscles 
are  not  developed  ;  but  the  retina  rather  appears  entirely  changed  at  intervals  to  a  more  or  less 
purulent  or  cheesy-looking  mass,  whose  chief  constituents  are  fatty  detritus  and  a  number  of 
irregularly-formed  nuclei,  which  divide  up  and  quickly  undergo  fatty  degeneration. 

Suppurative  retinitis  occurs  almost  always  with  extensive  depositions  of  pus  in 
the  choroid  and  vitreous,  and  as  a  rule  it  is  only  a  partial  symptom  of  choroiditis,  or 
still  more  of  panophthalmitis  suppurativa.     Suppurative  retinitis  only  very  excep- 
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• 
tionally  appears  primarily  and  pure,  and  then  is  usually  a  result  of  purulent  embolia 
of  individual  retinal  vessels.  (  Virchoic,  Nagel.)  It  is  always  characterized  by  very 
acute  course  and  rich  productions.  Even  in  a  few  days  the  already  mostly  or  entirely 
blinded  retina  appears  to  a  great  degree  or  throughout  its  extent  much  pressed  for- 
ward and  covered  by  purulent  products.  Then  the  other  organs  of  the  globe  soon 
participate,  and  the  eye-ball  is  destroyed  by  atrophy  or  phthisis,  with  the  symptoms 
of  panophthalmitis.    (See  Choroiditis  Suppurativa^) 
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220,  VI.  1.  S.  153,  VI.  2.  S.  259,  264,  277,  287,  291,  294,  300,  IX.  1.  S.  203,  Vorlesungen  über  den 
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1.  S.  191,  220,  kl.  Monatbl.  1864.  S.  3$i.—IwanoJ ',  A.  f.  0.  XL  1.  S.  135,  137,  143,  146, 154,  kl. 
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Boiling  Pope,  Würzburg.  med.  Zeitschrift  III.  S.  244,  kl.  Monatbl.  1863.  S.  317 '.—Sämish, 
Beiträge  zur  norm.  u.  path.  Anat.  des  Auges.  Leipzig,  1862.  S.  18,  24,  29. — FCrster,  Ophth. 
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IX.  1.  S.  30,  36. 

1.     Diffuse     Neuro- retinitis. 

Symptoms. —  The  characteristics  are  a  regular  or  ill-defined  cloudy  opacity  of 
the  retina  and  papilla.,  with  consequent  veiling  or  complete  enveloping  of  the  posterior 
choroidal  boundary  ;  congestion  of  the  larger  vessels,  with  inclination  to  hemorrhage, 
mistiness  or  darkening  of  the  visual  field. 

1.  The  ophthalmoscopic  appearances,  and  among  these  the  chief  symptom,  the 
cloudiness  of  the  retina  and  papilla,  are  not  always  very  decided.  For  the  ophthal- 
moscope throws  only  direct  light,  and  it  falls  almost  perpendicularly  on  the  retina, 


138  DIFFUSE   NETJEO-EETTNITIS. 

that  is,  at  an  angle  that  is  not  favorable  for  a  sufficient  diffusion.  Hence  the 
homogeneousness  of  the  retina  and  papilla  must  be  considerably  impaired  if  the 
cloudiness  is  very  evident.  In  fact,  in  some  cases  it  is  very  difficult  to  determine 
with  certainty  on  a  pathological  cloudiness.  (Ghro.  lith.,  B.)  The  diagnosis  must  depend 
principally  on  disturbance  of  circulation,  extravasations  of  blood,  and  particularly 
on  the  rather  characteristic  subjective  symptoms.  This  is  the  more  necessary  as 
delicate  veil-like  opacities  of  the  posterior  portion  of  the  retina  not  unfrequently 
occur,  and  then  the  posterior  choroidal  boundary  appears  less  distinctly. 

In  some  cases  these  inflammatory  cloudinesses  occupy  only  parts  of  the  fundus; 
the  retinitis  appears,  temporarily  at  least,  partial.  This  is  proportionately  observed 
most  frequently  about  the  macula  lutea. 

Where  the  process  is  more  intense  and  the  product  formation  and  excretion  of 
fat  more  extensive,  the  optical  irregularity  of  the  retina  and  papilla,  as  well  as  the 
distinctness  of  the  pathological  cloudiness,  increases  in  very  rapid  progression. 

Then  the  retina  is  often  found  as  a  more  or  less  thick,  not  always  quite  regularly 
clouded,  whitish-yellow  or  gray  layer,  which  is  spread  out  over  the  choroid  as  a 
veil,  and  only  permits  this  to  glimmer  through  as  a  faint  red  color  ;  hence,  also,  the 
optic  nerve  entrance  is  very  faintly  defined,  and  is  only  distinguished  from  the 
surroundings  by  its  brighter  color.  In  other  cases  the  choroid  is  entirely  hidden, 
the  fundus  appears  dull,  dirty  yellowish-gray,  with  dark  and  light  cluudy  lines ;  the 
posterior  choroidal  boundary  is  completely  enveloped,  and  the  position  of  the  papilla 
is  often  recognized  only  by  the  common  exit  of  the  central  vascular  trunks,  and 
perhaps  by  a  pit-shaped  excavation  at  that  point.     (Ghro.  lith.,  0.) 

In  the  cloudiness  which  comes  over  the  fundus  we  occasionally  observe  fine  stippling,  radiated 
striae,  and  delicate  marbled  appearances,  which,  as  before  mentioned,  depend  on  certain  anatom- 
ical conditions. 

The  accompanying  disturbance  of  circulation  often  shows  itself  by  coarse  radi- 
ated striae,  or  striated  reddening  of  the  papilla  and  its  vicinity;  but  more  frequently, 
especially  in  chronic  forms  of  inflammation  of  long  standing,  only  by  decided 
enlargement  and  tortuosity  of  the  venous  trunks  and  chief  branches.  The  arteries 
at  the  same  time  appear  of  normal  diameter  or  even  contracted.  Not  unfrequently 
we  then  see  darker  and  brighter  spots  in  the  veins  (Ghro.  lith.,  B,  0),  which  are  thus 
explained.  "Where  the  inflammatory  product  is  extensive  the  veins  do  not  run  in  one 
layer,  but  sometimes  are  pressed  forward  by  the  swelled  part  of  the  retina,  sometimes 
sink  backward,  and  hence  are  seen  at  intervals  in  a  direction  approaching  their  axis. 

At  the  same  timethe  vessels  appear  quite  distinctly  or  are  much  veiled,  a  phe- 
nomenon which  points  to  a  far  advanced  inflammatory  alteration  of  the  inner  layer 
of  the  retina,  or  still  more  of  the  vitreous. 

In  some  cases,  particularly  in  the  very  chronic  form,  we  find  the  vascular  trunks  and  their 
larger  branches  bordered  by  bright,  glistening,  wbite  lines.  These  indicate  hypertrophy  of  the 
walls,  and  are  seen  most  clearly  if,  while  examining  with  the  upright  image,  we  turn  the  mirror 
slightly  so  as  to  throw  the  light  from  different  directions.  (Schweigger.)  The  reflex  is  then 
■usually  very  decided,  particularly  in  the  arteries.  Exceptionally  the  vessels  appear  as  white 
branching  cords,  which  only  permit  a  very  indistinct  view  of,  or  altogether  hide,  the  blood,  thus 
giving  the  vessels  the  appearance  of  being  obliterated.  (Nagel.)  We  may  then  often  bring  the 
blood  to  view,  and  prove  the  permeability  of  the  tube  by  throwing  a  very  small  reflection  directly 
on  the  part  of  the  vessel  in  question.  If  the  column  of  blood  does  not  then  become  visible,  wo 
may  decide  on  impermeability  of  the  vessel.     (Liebreich.) 

A  very  marked  hyperceinia,  extending  to  the  finer  twigs,  is  not  by  any  means  an  ordinary 
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symptom,  but  is  quite  rare,  and  then  usually  occurs  at  the  very  commencement  of  a  retinitis, 
beginning  with  great  intensity.  It  is  characterized  by  a  fine  red  stippling  of  the  retina  and  by 
the  appearance  of  a  delicate,  close,  trellis-like  or  looped  network  of  vessels.  As  a  rule,  this  is 
absent,  and  at  most  the  papilla,  especially  its  peripheral  zone,  is  found  very  hypcraeniic ;  so  that 
the  optic  disc  is  elevated  but  little  if  at  all  above  the  rest  of  the  fundus. 

Hemorrhagic  extravasations  {Cliro.  lilh.,  B,  0)  are,  it  is  true,  not  constant  symp- 
toms, but  still  they  occur  very  frequently.  They  appear  as  dark  or  bright  blood-red 
points,  striae,  or  spots,  whose  boundaries  are  sometimes  sharp,  sometimes  blurred. 
They  frequently  lie  quite  superficially  on  the  veins,  and  are  then  very  distinct, 
especially  in  the  region  of  bright  exudation  patches.  But  more  frequently  they 
lie  deeper,  and  are  then  hidden  by  the  cloudiness  as  by  a  veil.  Where  they  are 
very  numerous  or  extensive  we  call  it  neuro-retinitis  apoplectica.  But  it  is  not 
necessary  to  make  this  a  new  form  of  retinitis. 

The  ophthalmoscopic  appearance  of  diffuse  neuro-retinitis  is  much  influenced  by 
inflammatory  cloudiness  of  the  vitreous. 

And  this  is  rarely  absent  in  the  cases  that  commence  acutely,  while  it  often  occurs  in  the  chronic 
cases,  at  least  during  exacerbations.  It  is  sometimes  so  dense  that  the  retina  can  not  be  seen  at 
all  through  the  ophthalmoscope.  More  frequently,  however,  it  is  only  a  delicate  diifuse  mist  or 
slight  cloudiness  over  the  fundus,  occasionally  confined  to  parts  of  the  latter,  and  showing 
indistinct  borders  when  the  light  from  the  ophthalmoscopic  mirror  falls  on  it  in  certain  favorable 
directions. 

2.  The  eye  affected  with  pure  retinitis  offers  objectively  little  or  nothing  else 
that  is  characteristic.  In  spite  of  far  advanced  diffuse  retinitis,  it  may  appear  quite 
normal. 

3.  The  functional  disturbances  of  the  retina,  caused  by  the  inflammation,  are 
of  the  greatest  importance.  It  is  these  that  call  the  patient's  attention  to  the 
disorder,  and  lead  him  to  ask  for  treatment. 

Very  frequently,  especially  in  an  equal  distribution  of  the  inflammatory  product 
in  the  retina,  the  functional  disturbance  shows  itself  by  an  equable,  more  or  less 
thick,  rapidly  or  gradually  increasing  cloudiness  of  the  entire  visual  field.  In  low 
grades  of  the  affection  the  patient  complains  mostly  of  a  whitish  or  whitish-gray, 
frequently,  also,  a  yellowish  or  brownish-yellow  fog,  which  envelops  all  objects  in 
the  visual  field.  Examination  shows  a  marked  decrease  of  central  sharpness  of 
vision  with  proportionate  indistinctness  of  eccentric  vision.  In  higher  grades  of  the 
disease,  the  fog  is  thicker,  its  color  is  grayer,  even  to  ash-gray,  objects  appear  as  if 
enveloped  in  smoke ;  central  vision  is  diminished  to  a  small  amount,  but  peripheral 
vision  disappears  to  simple  perception  of  light.  When  the  illumination  is  slight, 
vision  is  entirely  lost ;  so-called  amaurotic  mist  exists.  In  the  highest  grade,  finally, 
the  qualitative  perception  of  light  ceases,  the  affected  eye  can  only  distinguish 
between  strong  and  weak  illumination  of  the  visual  field. 

With  regard  to  the  pathological  conditions,  it  may  be  considered  as  probable  that  the  bright 
veil,  which  in  slight  degrees  of  the  affection  lies  over  the  visual  fieid,  is  not  only  the  expression  of 
diminished  perception  and  conduction  of  the  nervous  elements,  but  must  be  attributed  mostly  to 
the  optical  irregularity  of  the  connective  tissue;  that  is,  it  is  like  the  disturbances  of  vision  from 
opacities  of  the  dioptric  media,  a  result  of  the  dispersion  of  the  light  in  the  inflamed  layers  of  the 
retina. 

In  fact  the  quality  of  the  disturbances  of  vision  in  these  forms  of  retinitis  offers  striking 
analogies  to  those  caused  by  corneal  opacities  covering  the  pupil.  Bright  illumination  of  the 
visual  field,  especially  the  action  of  intense  diffuse  light,  increases  the  disturbance  of  vision  by 
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thickening  the  mist  and  giving  it  a  brighter  color.  Darkness  of  the  visual  field,  however,  acts  by 
not  permitting  the  passage  of  sufficient  direct  rays  through  the  anterior  retinal  layers  to  finally 
cause  distinct  images  on  the  bacillar  layer.  With  sufficient  illumination  of  the  visual  field,  and 
exclusion,  as  far  as  possible,  of  diffuse  light,  slight  cloudiness  of  the  inflamed  retina  does  not 
prevent  the  patient  from  perceiving  clearly,  with  the  center  of  the  retina,  even  small  objects  which 
contrast  with  the  background,  from  reading  ordinary  print,  &c.  But  the  patient  must  bring  the 
objects  nearer  the  eye  than  he  should  normally  do ;  so  he  strains  himself  and  can  not  use  his  eyes 
long  at  a  time.  Of  course  with  the  increase  of  the  inflammatory  product,  its  optical  effect  and 
the  disturbance  of  function  of  the  nervous  elements  must  increase.  In  decided  cloudiness  or 
complete  opacity  of  the  retina,  central  sharpness  of  vision  and  distinctness  of  eccentric  perceptions, 
are,  as  a  rule,  but  not  always,  much  diminished.  A  complete  exclusion  of  diffuse  light  is  necessary 
to  permit  the  perception  of  even  large  objects  which  are  near,  and  contrast  with  the  background. 
In  many  cases  vision  is  even  limited  to  quantitative  perception  of  light. 

There  does  not  seem  to  be  any  steady  proportion  between  the  amount  of  disturb- 
ance of  "vision  and  the  extent  of  the  product.  This  is  influenced  by  the  extent  to 
which  the  nervous  elements  are  affected,  and  this  is  not  by  any  means  in  proportion 
to  the  collection  of  product  in  the  connective-tissue  framework  of  the  retina  and 
optic  nerve.  On  the  contrary  the  nervous  elements  are  not  unfrequently  well 
preserved  in  far  advanced  proliferation  of  the  framework,  and  vice  versa.  Hence  it 
not  unfrequently  happens  that,  with  relatively  slight  cloudiness  of  the  retina,  great 
disturbance  of  vision  (even  only  sensitiveness  to  light),  may  be  observed,  without  any 
central  disease  or  proportionate  affection  of  the  nerve- trunk  being  the  cause. 

In  some  cases  of  pure  diffuse  neuro-retinitis,  limitations  of  the  visual  field  occur, 
the  functional  activity  of  a  smaller  or  larger  section  of  the  retina  is  entirely  lost, 
while  the  rest  of  the  retina  functions  with  the  above-described  restrictions.  Much 
more  frequently  there  are  interruptions  in  the  visual  field,  i.  e.,  blindness  of  certain 
spots  lying  near  the  center.  They  appear  as  vacant,  thickly- veiled,  or  dark  spots  in 
the  field  of  vision.  Frequently  it  is  a  single  spot,  lying  centrically  or  excentrically, 
a  ring  surrounding  the  center  of  the  visual  field,  &c.  In  other  cases  there  are  several 
spots,  varying  in  form  and  size.  The  boundaries  of  these  limitations  and  inter- 
ruptions are  usually  less  distinct  than  in  those  amblyopic  states  caused  by  cerebral 
or  optic-nerve  disease.     (See  Amaurosis.) 

There  is  no  doubt  that  extravasation  of  blood,  and  sometimes  thick  opacities  in  the  vitreous, 
may  cause  partial  darkening  of  the  visual  field.     (Graefe.) 

Besides  these  subjective  symptoms,  others  often  appear,  which,  however,  on  account  of  their 
inconstancy,  are  of  but  little  value  in  diagnosis.  Patients  often  complain  of  a  peculiar  glimmer- 
ing, glittering,  trembling,  obscurity  in  the  visual  field,  which  is  now  more,  now  less  prominent. 
Sometimes  the  visual  field  appears  colored,  yellowish,  reddish,  greenish,  &c.  True  chromopsia  and 
photopsia,  also,  not  unfrequently  occur,  at  least  periodically,  after  severe  mental  or  bodily  excite- 
ment. They  are  most  frequently  observed  in  the  more  acutely  commencing  processes,  especially 
after  the  action  of  a  decided  irritation,  and  then  by  their  iutensity  and  duration,  are  sometimes  very 
painful.  These  subjective  symptoms  point  to  a  continuance  of  the  progressive  period,  and,  hence 
are  important  to  consider  in  making  a  prognosis.  In  certain  rare  cases,  the  patients  see 
objects  elongated,  irregular,  or  confused  (MdamorßJtopsia),  lessened  (Mlkropsia),  enlarged  ATiija- 
lopsia.) 

Actual  photophobia  and  pain  are  not,  however,  constant  symptoms,  but  are  frequently  absent, 
especially  in  the  more  chronic  forms,  and  in  the  later  stages  of  the  acute  cases. 

Causes. — 1-  Diffuse  neuro-retinitis  is  often  developed  primarily  without  any 
assignable  cause.  More  frequently,  however,  it  is  excited  by  discoverable  internal 
or  external  injurious  influences.     Most  commonly  functional  irritation  and  wounds 
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aro  the  direct  causesr-among  the  former,  excessive  intensity  of  illumination  of  the 
visual  field  by  sunlight,  whether  direct  or  reflected  from  brigbtand  glittering  objects. 
Not  less,  however,  may  slight  intensity  of  illumination,  if  it  changes  rapidly  and 
often,  lead,  by  long  continuance,  to  retinal  inflammation.  But  most  frequently 
excessive  straining  of  the  eye,  for  the  perception  of  small  objects,  is  the  source  of 
this  affection. 

Thus,  hypermetropia  may  form  a  strongly-disposing  cause.  (Secondi.)  Dazzling 
colors  and  bright  objects,  as  well  as,  on  the  contrary,  slight  contrasts  with  the  back- 
ground, flickering  or  weak  artificial  illuminations,  and  cloudiness  of  the  dioptric 
media,  as  well  as  all  else  that  influences  the  distinctness  of  the  retinal  images,  have 
a  great  effect.  However,  the  duration  of  the  straining  is  more  important  than  the 
intensity.  Employments  causing  the  latter,  produce  mostly  only  irritation;  but 
continuance  of  the  straining  while  the  irritation  is  present  produces  the  alteration 
of  tissue. 

Wounds  cannot  affect  the  retina  and  optic  nerve  (Sis)  without  greatly  injuring  the  surround- 
ing parts.  Hence  a  neuro-retinitis  developed  as  a  result  of  concussion,  blows,  accidental  or 
operative  solution  of  continuity,  &c,  is  rarely  pure,  but  is  usually  accompanied  by  irido-choroi- 
ditis,  and  is  often  only  a  symptom  of  panophthalmitis. 

Among  the  traumatic  forms  belong  also  those  cases  of  diffused  inflammation,  which  occasion- 
ally result  from  rupture  of  the  vessels  and  escape  of  blood  into  the  tissue  of  the  retina  and  optic 
nerve.  {Pagenstecher.)  In  this  way  congestions,  or  ultimately  heart  and  lung  disease,  may  prove 
causes  of  neuro-retinitis. 

Heart  disease,  and  especially  endocarditis,  causes  retinitis,  sometimes  also  by  throwing  off 
masses  of  exudation,  and  causing  embolism  of  the  central  artery  of  the  retina.  (  Virchow.)  Diffuse 
inflammatory  cloudinesses  of  the  retina  are,  in  fact,  constant  symptoms  of  embolism  of  the  retinal 
artery.  (See  Amaurosis.)  Such  a  cloudiness  of  the  central  portions  of  the  retina  was  observed 
once,  also,  in  thrombosis  of  the  cerebral  sinus.    {Knapp.) 

2.  It  is  said  that  liver  disease  may  also,  under  certain  circumstances,  cause  retinitis.  {LT. 
Müller,  Althof.)  Some  observations,  also,  indicate  a  connection  between  retinitis  and  lucaemia 
{Liebreich),  diabetes  {Heymann,  GalezowsM),  and  similar  diseases. 

3.  Diffuse  retinitis  most  usually  depends  on  constitutional  syphilis,  and  is  a  local- 
ization of  this  disease.  It,  is  then  occasionally  accompanied  by  irido-choroiditis  and 
keratitis  punctata,  or  with  iritis  alone.  Frequently  iritis  precedes  it,  and  the  retinitis 
occurs  after  one  or  several  attacks  of  the  iritis,  without  the  latter  necessarily  relaps- 
ing. Eetinitis  is  peculiary  apt  to  occur,  if,  during  convalescence  from  specific  iritis, 
or  before  entire  removal  of  the  disease,  the  eye  is  exposed  to  functional  sources  of 
injury.  As  a  rule,  however,  syphilitic  neuro-retinitis  exists  alone  in  the  eye.  It 
sometimes  affects  one  eye,  sometimes  both.  It  has  no  peculiar  symptoms ;  its  syphi- 
litic nature  is  indicated  solely  by  the  presence  or  previous  existence  of  the  symptoms 
of  constitutional  syphilis. 

Diffuse  neuro-retinitis  is  also  frequently  secondary  to  some  disease  excited  in  the 
vicinity  of  the  optic  nerve  or  retina. 

a.  The  inflammatory  proliferation  not  unfrequently  begins  in  the  cranium,  and 
thence  proceeds  along  the  optic  nerve  to  the  retina.  This  is  called  neuro-retinitis 
descendens. 

If  we  distinguish  a  descending  and  an  ascending  form,  we  should  mean  by  the  latter  an  inflam- 
mation which,  starting  from  the  retina,  extends  through  the  nerve-trunk  to  the  intracranial  part  of 
the  optic  apparatus ;  otherwise  almost  every  primary  retinitis  would  be  ascending,  inasmuch  as 
the  proliferating  process  usually  extends  some  distance  back  along  the  nerve. 
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It  very  rarely  happens  that  an  inflammation  actually  proceeds  from  the  central 
organ  of  vision  or  from  the  parts  of  the  brain  traversed  by  the  filaments  of  the  optic 
nerve,  immediately  along  the  connective-tissue  envelop  of  the  optic-nerve  filaments 
to  its  trunk,  subsequently  to  pass  the  retina.  Where  the  points  of  inflammation  are 
central,  the  manifest  proliferation  is  usually  limited  to  the  brain  or  one  optic  tract; 
in  the  orbital  portion  of  the  nerve  and  the  retina  we  have  gray  atrophy. 

But  meningitis  accompanying  the  central  disease  is  a  frequent  cause  of  the  trans- 
fer ;  through  this,  even  the  most  different  affections  of  parts  of  the  brain  distant 
from  the  optic  centers  may  be  combined  with  neuritis  optica.  Basilar  meningitis, 
particularly,  must  be  mentioned  as  one  of  the  most  important  exciting  causes,  and 
we  may  say  that  any  thing  that  will  cause  this  disease  may  also  excite  inflammation 
of  the  optic  nerve. 

In  this  regard  epidemic  cerebro-spinal  meningitis  plays  a  part  in  the  pathogenesis  of  neuro-re- 
tinitis.  But  under  such  circumstances  it  is  usually  suppurative,  and  is  best  placed  with  purulent 
panopthalmitis.  However,  the  correspondence  between  the  products  of  basilar  meningitis  and  a 
neuro-retinitis  dependent  on  it,  is  not  at  all  absolute ;  on  the  contrary,  diffuse  forms  of  the  latter 
may  appear  as  a  result  of  tuberculous  or  purulent  meningeal  inflammation. 

When  the  above-mentioned  cerebral  and  meningeal  diseases  are  accompanied  by 
much  swelling,  like  tumors  of  all  kinds  developing  in  the  brain  or  at  the  base  of  the 
skull,  they  act  also  in  another  way  as  a  cause  of  descending  neuro-retinitis,  that  is,  by 
obstruction  of  the  circulation,  especially  by  preventing  the  return  of  venous  blood. 
Then  the  immediate  results  are,  ophthalmoscopically  perceptible  hyperemia,  edema, 
and  even  hemorrhage  into  the  tissues  of  the  optic  nerve.  But  these  are  either  accom- 
panied by  inflammation,  or  at  least  so  favor  its  occurrence  that  a  proportionately 
slight  injurious  influence  suffices  to  excite  it.  (Grraefe.~)  On  the  whole,  it  appears  as 
if  such  accidents  occurred  only  from  slow  and  steadily-increasing  pressure,  as  a  result 
of  increase  in  the  amount  of  the  contents  of  the  cranium,  but  not  from  rapid  con- 
traction of  the  blood-vessels.  (Blessig.) 

Under  certain  circumstances,  especially  when  the  tumor  presses  on.the  cavernous 
sinus,  this  neuro-retinitis  takes  a  very  peculiar  form,  which  otherwise  is  rarely  seen. 
It  is  most  perceptible  in  the  anterior  part  of  the  nerves  and  the  parts  of  the  retina 
lying  next  to  them,  but  does  not  affect,  at  least  primarily,  the  parts  behind  the 
chiasma ;  occurs  usually,  not  always,  in  both  papillae,  even  if  to  an  unequal  extent ; 
and  is  peculiarly  characterized  by  extensive  products  of  inflammation,  by  excessive 
swelling  of  the  filamentary  framework,  by  inflammatory  degeneration,  sometimes 
by  destruction  of  the  nervous  elements,  and  very  prominent  symptoms  of  congestion. 

At  the  same  time  the  optic  papilla  is  greatly  and  irregularly  swelled,  it,  together  with  the  sur- 
rounding retina,  is  much  clouded,  gray  or  grayish-brown,  with  a  mixture  of  red.  This  opacity, 
which  completely  obscures  the  choroidal  boundary,  is  generally  diffuse  or  cloudy.  When  much 
magnified  in  the  upright  image,  however,  it  appears  striated  in  the  direction  of  the  nerve-tubes 
proceeding  from  the  papilla.  As  a  rule,  blood  extravasations  of  various  forms  and  shapes  are 
found  in  the  altered  portions.  The  retinal  veins  are  excessively  dilated,  and  very  tortuous:  on 
account  of  the  uneven  surface  of  the  swelling  they  appear  in  some  places  dark,  in  others  brighter, 
and  are  seen  very  irregularly  in  the  cloudy  substance.  On  the  other  hand,  the  arteries  are  pro- 
portionally small.  (Coccius,  Schneller.) 

i.  More  rarely  the  process  starts  from  the  soft  parts  of  the  orbit.  The  neuro-re- 
tinitis is  excited  by  neoplastic  growths,  by  simple  abscesses,  or  those  caused  by  caries 
of  the  bone,  periostitis,  &c,  by  erysipelatous  swelling  of  the  connective  tissue  in  the 
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orbit,  whether  it  be  caused  by  the  process  of  proliferation  passing  immediately  to 
the  sheath  and  inner  neurilemma  of  the  optic  nerve,  or  by  the  mechanical  effect, 
pressure,  tension,  &c,  of  the  nerve.  In  the  latter  case  symptoms  of  congestion  in 
the  retinal  vessels  are  usually  very  perceptible.  (Graefe.) 

c.  Finally,  neuro-retinitis  frequently  starts  from  the  uvea.  Indeed,  choroidal  inflam- 
mations rarely  terminate  without  participation  of  the  retina  and  optic  nerve.  As  a 
rule,  this  occurs  quite  early  in  the  disease. 

In  irido-choroiditis  and  irido-cyclitis  we  may  often  see  the  anterior  zones  of  the  retina  far 
advanced  in  the  inflammation,  or  even  already  atrophied,  while  the  posterior  parts  are  healthy 
enough.  {Iwanoff.) 

The  Course  is  in  most  cases  decidedly  chronic ;  even  the  commencement  is  often 
quite  unmarked,  as  prominent  symptoms  are  absent,  and  the  process  only  betrays 
itself  by  a  gradual  decrease  of  sharpness  of  vision. 

Hence  in  monocular  chronic  retinitis  the  affection  is  at  first  easily  overlooked ;  in  fact,  this  not 
unfrequently  happens  even  where  it  is  binocular,  if  the  persons  affected  are  not  observant,  and 
their  occupation  does  not  oblige  them  to  employ  themselves  with  small  or  distant  objects.  Then 
the  disease  sometimes  exists  for  weeks  or  months  before  the  increasing  weakness  of  vision,  the 
difficulty  of  going  about  at  night,  the  appearance  of  dark  spots  in  the  field  of  vision,  or  its  decided 
contraction,  render  impossible  all  doubt  as  to  the  existence  of  the  disease.  Ignorant  persons  often 
can  not  give  the  date  at  which  vision  began  to  fail. 

Mistakes  may  the  more  readily  be  imagined  as  the  decrease  of  function  is  not  at  all  steady,  but 
in  many  cases,  improvements  and  relapses  occur,  as  the  conditions  under  which  the  patient 
happens  to  be  are  more  or  less  favorable.  Among  the  causes  increasing  the  degree  of  visual 
disturbance,  may  be  especially  mentioned  bodily  and  mental  excitement,  excesses  in  eating, 
drinking,  and  venery,  and  above  all  passive  congestion  of  the  superior  vena  cava. 

In  other  cases  the  process  develops  more  rapidly  to  a  certain  point,  then  becomes 
chronic  and  proceeds  slowly  to  its  termination,  with  gradual  increase  of  the  retinal 
alterations  and  consequent  disturbances  of  vision,  with  or  without  temporary  remis- 
sions. 

Thus,  without  other  marked  symptoms,  a  decided  diminution  of  central  sharpness  and  clear- 
ness of  excentric  vision  shows  itself;  the  functional  power  of  the  retina  fails  from  day  to  day,  and 
in  a  short  time  has  sunk  very  low — or  the  disease  begins  with  more  or  less  severe  headache,  ciliary 
neurosis,  photophobia,  chromopsia,  or  photopsia.  These  symptoms  continue  for  some  time  with 
rapid  decrease  of  vision,  but  then  recede,  while  the  disturbance  of  vision  continually  but  slowly 
increases.  The  former  is  observed  in  syphilitic  retinitis,  the  latter  in  those  retinal  inflammations 
which  are  excited  by  intense  functional  irritations. 

Of  course,  the  descending  forms  are,  as  a  rule,  preceded  by  symptoms  of  the  ori- 
ginal disease ;  but,  exceptionally,  the  latter  remains  concealed  for  a  time,  and  the 
disturbance,  of  vision,  with  the  characteristic  changes  in  the  optic  papilla,  appears 
first,  and  it  is  only  subsequently  that  its  dependence  on  an  intracranial  affection  is 
discovered.  Then  the  neuro-retinitis  and  accompanying  disturbance  of  vision  often 
develop  very  rapidly,  one  or  several  days  sufficing  for  the  complete  development  of 
the  characteristic  symptoms,  and  for  reducing  vision  to  the  quantitative  perception 
of  light  or  entire  blindness.  Arrived  at  this  point,  the  process  becomes  more  chronic 
and  goes  on  to  its  termination. 

Results. — Diffuse  retinal  inflammation,  with  some  exceptions,  is  to,  be  classed 
among  the  curable  diseases.  This  is  particularly  true  of  those  forms  that  at  their 
commencement  and  during  their  course  are  chronic,  in  which  the  inflammatory  pro- 
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duct  is  less  extensive  and  is  evenly  distributed,  provided  that  the  process  has  not 
existed  fur  months.  Where  the  morbid  material  is  extensive,  whether  it  be  evenly 
distributed  or  collected  in  spots,  the  hope  of  a  complete  return  to  the  normal  state 
is  very  slight :  a  diminution  of  the  thick  mist  lying  over  the  field  of  vision  is  the  most 
that  can  be  hoped  for ;  for  under  such  circumstances  the  nervous  elements  are 
usually  affected  very  early  in  the  disease. 

Under  otherwise  similar  circumstances  the  prognosis  is  more  governed  by  the 
duration  of  the  process  than  by  the  amount  of  diminution  of  central  sharpness  and 
excentric  vision.  Indeed,  the  reduction  of  vision  to  quantitative  perception  of  light 
does  not  preclude  all  hopes  of  a  cure.  Interruptions,  and  especially  limitations-  of 
the  visual  field,  have,  however,  a  worse  significance,  for  they  show  a  strong  partici- 
pation of  the  nervous  elements.  Limitations  rarely,  if  ever,  depart;  a  clearing  up  of 
the  other  misty  parts  of  the  visual  field  is  all  that  can  be  expected.  Interruptions  of 
the  field  also  are  removed  with  difficulty ;  still  this  is  attained  sooner  in  recent  cases 
of  this  kind  than  in  contractions,  provided  that  the  case  is  one  of  pure  diffuse 
neuro-retinitis,  and  has  no  connection  with  any  intermediate  exudative  form. 

Then  the  interruptions  decrease  in  extent,  the  affected  portion  of  the  field  of  vision  becomes 
clearer,  more  transparent,  and  is  finally  lost  in  the  clear  parts  surrounding  it.  This  clearing  up 
is  not  unfrequently  irregular.  The  blind  spot  divides  into  several  smaller  ones,  between  which 
objects  appear  more  and  more  distinctly,  till  finally  the  blind  spots  are  lost  in  the  increasing 
bright  intervals  ;  or  the  spot  clears  from  the  center,  forms  a  ring,  which  gradually  loses  in  width 
and  darkness,  divides  into  arcs,  and  disappears. 

Henceforth,  even  in  the  most  favorable  cases,  a  tendency  to  relapse  remains, 
which  the  slightest  external  or  internal  injury  can  make  the  source  of  a  new  disease, 
and  which  consequently  requires  the  strictest  attention. 

On  the  whole,  even  in  the  absence  of  contractions  and  interruptions  of  the  visual 
field,  a  restoration  of  normal  function  is  only  attainable  in  the  minority  of  cases. 
Frequently,  with  some  cloudiness  of  the  retina,  a  more  or  less  decided  mistiness  of 
the  visual  field  remains,  which  can  not  be  neutralized  by  optical  means,  and  not  only 
decidedly  interferes  with  distant  vision,  but  also  renders  the  patient  unfit  for  con- 
tinuous occupation  with  small  objects,  reading,  writing,  sewing,  &c. 

Not  unfrequently,  also,  the  clearing  up  of  the  visual  field  is  only  temporary, 
since  sooner  or  later,  under  successive  changes  and  partial  absorption  of  the  infiam- 
matory  product,  atrophy  occurs,  which,  in  the  commencement  at  least,  may  be 
confined  to  the  connective  tissue,  but  with  time  draws  the  nervous  elements  into 
the  affection,  and  leads  to  new  incurable  cloudiness,  to  interruptions  and  contrac- 
tions of  the  visual  field.  Of  course,  this  result  is  the  more  to  be  feared  the  greater 
the  intensity  of  the  process  and  the  greater  the  amount  of  the  product,  the  longer 
the  infiltration  of  the  retina  has  existed,  and  the  less  suitable  the  condition  of  the 
patient  during  and  after  treatment. 

The  atrophy  thus  caused  does  not,  however,  present  itself  in  the  cloudy  form.  Exceptionally 
it  has,  in  the  later  stages,  more  the  stamp  of  pure  or  gray  atrophy,  and  this  is  most  frequently 
observed  in  the  descending  forms  of  neuro-retinitis.  The  inflammatory  products  in  the  papilla 
and  the  surrounding  zone  of  the  retina  are  then  fully  absorbed,  but  the  atrophy  goes  on  under 
the  influence  of  the  primary  affection.  But  the  tortuosity  of  the  veins,  and  the  cloudiness  of  the 
zone  of  the  retina  surrounding  the  papilla,  remain  to  distinguish  the  case  from  one  of  ordinary 
cerebral  amaurosis,  with  atrophy  of  the  optic  nerve.     {Graefe.) 

Treatment. — The  leading  indications  for  treatment  in  retinitis,  as  in  all  other 
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inflammations,  are,  to  avoid  and  remove  all  injurious  influences  which  aro  calculated 
to  excite,  maintain,  or  increase  the  process;  to  restrain  and  suppress  the  develop- 
ment of  tissue;  to  cause  the  removal  and  absorption  of  the  diseased  product,  with- 
out endangering  the  still  existing  normal  elements. 

First  of  all,  it  must  be  decided  whether  the  retinitis  is  a  secondary  affection,  and, 
if  it  is,  actively  to  combat  the  primary  disease,  if  still  existing.  "We  must  especially 
bear  in  mind  the  frequency  of  a  syphilitic  origin.  "Where  this  is  found,  or  is  prob- 
able, an  energetic  antisyphilitic  treatment  should  be  commenced. 

In  every  case,  by  ordering  a  suitable  regimen,  we  should  attempt  to  restrain  and 
remove  all  causes  for  increase  of  the  existing  disturbances  of  circulation  and  of  the 
inflammatory  state  of  irritation.  For  the  latter  purpose,  it  is  most  important  to 
secure  functional  inactivity  of  the  eye.  Eest  is  recognized  as  an  excellent  anti- 
phlogistic ;  indeed,  it  is  the  one  least  to  be  dispensed  with.  For  securing  perfect 
rest,  we  may  best  employ  a  well-fitting  protective  bandage,  which  perfectly  closes 
both  eyes.  For  this  to  fulfill  its  object,  it  should  not  be  removed  unless  in  a  dark 
room,  and  while  the  lids  are  kept  closed.  Frequently  lifting  it,  especially  in  bright 
places,  or  even  trials  of  vision,  are  dangerous,  as,  on  account  of  the  long  closure  of 
the  eyes,  the  contrast  of  bright  light  is  much  hightened,  and  its  irritating  influence 
increased.  Foolish  and  stupid  patients  thus  often  ruin,  in  a  few  minutes,  all  that 
constant  guarding  from  the  light  had  attained  in  a  week  :  hence,  in  such  individuals, 
the  prognosis  is  much  more  unfavorable  than  in  careful,  sensible  patients.  Usually  it 
is  advisable  to  recommend  remaining  in  a  dark  chamber,  and,  besides  this,  to  apply 
the  protective  bandage. 

Simply  placing  the  patient  in  a  darkened  room  does  not  answer  the  purpose  so  well  as  a  pro- 
tective bandage;  for,  with  open  eyes,  the  patient  feels  constantly  tempted  to  try  his  vision,  and 
thus  strains  his  eyes  not  a  little.  Moreover,  it  is  scarcely  possible  to  darken  a  dwelling-room 
quite  regularly,  and  shut  out  all  contrasts  of  illumination,  without  necessarily  impairing  the  ven- 
tilation, and  thus  injuring  patients  otherwise,  in  the  course  of  a  long  treatment. 

Many  permit  the  patient  to  go  about  freely  with  open  eyes,  and  simply  warn  him  to  shun 
dazzling  light,  contrasts  of  ill  Animation,  and  employments  requiring  constant  use  of  the  eyes. 
Still,  if  these  rules  are  most  intelligently  followed,  the  cure  usually  progresses  slowly,  and  this 
is  very  disheartening,  in  a  process  in  which  long  continuance  is  recognizedly  of  the  worst  influ- 
ence on  the  prognosis. 

As  direct  means,  mercury  is  almost  universally  considered  necessary,  even  with- 
out l'egard  to  a  syphilitic  origin  of  the  affection.  It  is  now,  it  is  true,  discovered 
that  in  %<m-syphilitic,  and  especially  in  recent,  cases  of  diffuse  retinal  inflammation, 
wonderful  results  may  be  attained  by  the  above-mentioned  dietetic  rules.  However, 
in  so  destructive  and  (especially  when  long  existing)  dangerous  a  disease,  the  anti- 
phlogistic powers  of  mercurials  and  their  proved  resorbent  qualities,  must  always 
be  regarded  as  a  desirable  assistance ;  and  it  appears  at  least  advisable  to  proceed 
with  the  inunction  treatment,  or  with  the  internal  use  of  bichloride  in  increasing 
and  diminishing  doses.  - 

Local  blood-lettings  have  too  evanescent  an  eS'ect  to  promise  great  advantages.  Where, 
however,  the  retinitis  begins  with  great  local  congestion,  in  order  to  neglect  nothing,  we  may 
apply  to  the  temples  a  number  of  leeches,  or  Heurtloup's  apparatus,  at  intervals  of  three  to  eight 
days,  provided  that  the  condition  of  the  patient  does  not  require  saving  the  blood.  '  Other  anti- 
phlogistic remedies  are  of  little  use,  and  are,  at  all  events,  replaced  with  advantage  by  the  restric- 
tion of  diet,  which,  especially  at  the  commencement,  is  not  to  be  neglected. 
10 
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Usually  this  proceeding  is  to  be  continued  strictly  and  without  interruption  for 
ten  to  fourteen  days.  After  this  time  the  eyes  are  to  he  exposed  in  the  dark,  and 
the  increase  of  the  power  of  vision  carefully  tested,  but  at  the  same  time  all  strain- 
ing of  the  eyes  is  to  be  avoided.  Then,  in  favorable  cases,  a  decided  increase  in  the 
clearness  of  perceptions  shows  itself,  and  often,  also,  some  clearing  up  of  any  exist- 
ing interruptions.  If  this  is  not  the  case,  we  dare  not  hope  for  much.  A  preserva- 
tion of  the  still  existing  grade  of  functional  power  is  then  usually  the  most  that  can 
be  attained. 

Now  the  inconvenience  of  the  treatment  may  be  lessened,  but  the  patient  should 
continue  bichloride  for  some  time,  or,  if  inunction  has  been  used,  iodide  of  potash. 
The  diet  is  to  be  improved,  and  the  patient  permitted  to  wander  about  the  darkened 
room  with  his  eyes  open  for  an  hour  or  so  daily ;  or,  in  favorable  weather,  after 
sundown  in  the  open  air.  Gradually  the  time  for  this  freedom  is  lengthened,  and 
finally,  walks  by  daylight  in  shady  places  are  permitted.  The  patient  will,  at  the 
same  time,  with  advantage,  wear  smoke-colored  glasses.  Direct  and  also  dazzling 
diffused  sunlight,  lamplight,  &c,  are  still  most  carefully  to  be  shunned,  and  where 
the  patient  can  only  keep  himself  from  them  with  difficulty,  it  is  best  to  apply  a 
protective  bandage.  When  the  patient  has  gradually  accustomed  himself  to  a  bright 
light,  he  may  go  about  under  the  protection  of  a  broad-brimmed  hat  and  smoke- 
colored  spectacles,  but  had  better  always  avoid  dazzling  light. 

The  patient  often  remains  unfit  for  work  which  is  at  all  straining,  for  continued 
writing,  reading,  sewing,  &c,  and  perhaps  it  would  be  best  to  tell  him  so  at  first. 
Moreover,  long  after  the  commencement  of  entire  convalescence,  rigorous  care  of 
the  eye  and  avoidance  of  all  excesses  of  diet  and  regimen  can  not  be  too  carefully 
attended  to,  if  we  would  avoid  relapses.  When  any  errors  of  refraction  are  present, 
suitable  spectacles  must  of  course  be  worn  when  work  is  resumed. 

Authorities.—  Coccius,  Ueber  die  Anwendung  des  Augenspiegels.  Leipzig,  1853.  S.  115,  124. 
—Liebreich,  A.  f.  0.  I.  2.  S.  346,  klin.  Monatbl.  1864.  S.  397,  401,  Atlas  der  Ophth.  Berlin,  1863, 
Taf.  8,  10. — Ed.  Jaeger,  Beiträge  zur  path.  Anat.  des  Auges.  1855tTaf.  10, 11,12. — Schweigger,  kl. 
Monatbl.  1864.  S.  399,  Vorlesungen  über  den  Gebrauch  des  Augenspiegels.  Berlin,  1864.  S.  94, 
et  seq. — Schneller,  A.  f.  0.  VII.  1.  S.  TO,  81,  83. — Pagenstecher,  klin.  Beobachtungen.  Wiesbaden, 
1861.  I.  S.  51,  54,  II.  S.  24.— Nagel,  klin.  Monatbl.  1864.  S.  394.—  Gh-aefe,  A.*f.  0.  1, 1.  S.  367,  II. 
2.  S.  277,  290,  293,  VII.  2.  S.  58,  66,  kl.  Monatbl.  1863.  S.  58,  59,  1864.  S.  367.— Tetzer,  Wiener 
med.  Jahrbücher.  1864.  S.  164. — Seconal,  Clinica  oc.  di  Genova.  Riassunto.  Torino,  1S65.  S.57. — 
His,  Beiträge  zur  norm.  u.  path.  Auat.  der  Cornea.  Basel,  1866,  S.  132. — Rosow,  Sitzungsberichte 
der  Wiener  k.  Akad.  49.  Bd.  1.  S.  431,  50.  Bd. .  2.  S.  369.—  Virchow,  desen  Archiv.  X.  S.  181.— 
Knapp,  klin.  Monatbl.  1S64.  S.  402.— IL  Müller  und  Althof,  Würzburg.  med.  Zeitschrift  II.  1861. 
S.  349. —  Galezowski,  Congress  intern,  d'ophth.  Paris,  1863.  S.  110. — Hutchinson,  A  clin.  memoir 
on  certain  diseases  of  the  eye,  etc.  London,  1863.  S.  223. — Heymann,  klin.  Monatbl.  1S64.  S.  270, 
273,  1865.  S.  281,  A.  f.  O.  VIII.  1.  S.  173— Mans,  klin.  Monatbl.  1865.  S.  281.— Horner,  ibid. 
1863.  S.  71.— if.  Fischer,  ibid.  1866.  S.  164.— Messig,  ibid.  S.  21B.—Zeyden,  Virchow's  Archiv, 
29.  Bd.  S.  202. — Sämiscli,  Beiträge  zur  norm.  u.  path.  Anat.  des  Auges.  Leipzig,  1862.  S.  18,  24. 
tf.—Iivanoff,  A.  f.  O.  XI.  2.  S.  138 — Roster,  Zesde  Jaarl.  Verslag.  Utrecht,  1S65.  S.  1,  8, 18. 

2 .     Exudative'    Retinitis. 

Symptoms. — The  characteristic  objective  symptoms  are  light-colored  spot*,  "bordered 
by  dark  pigment,  that  appear  in  the  fundus  of  the  eye  during  or  after  a  diffused  or 
circumscribed  inflammatory  retinal  cloudiness  ;  these  depend  on  the  destruction  of  the 
tapetum,  but  ultimately  also  on  the  atrophy  of  the  choroidal  tissue. 
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The  ophthalmoscopic  appearances  vary  greatly  ;  they  differ  in  almost  every  case 
and  in  the  different  stages  of  the  process.  Still  the  differences  may  readily  he  referred 
to  certain  types,  which  represent  so  many  varieties  of  the  inflammatory  process. 

a.  The  ophthalmoscopic  appearance  originally  often  exactly  resembles  that  of  a 
diffuse  retinitis ;  only  later,  after  the  regular  cloudiness  of  the  retina  and  papilla 
has  become  less,  do  we  see  the  changes  in  the  tapetum  and  choroidal  stroma.  The 
yellowish-red  tint  of  the  fundus  appears  pale  at  intervals,  or  is  in  some  places 
yellowish-gray,  or  even  dirty  white.  Frequently  the  structure  of  the  vasculosa  may 
still  be  recognized  in  it.  This  is  either  indistinct,  of  a  delicate  dirty  grayish-brown 
color,  or  deep  shades  of  brown  are  very  prominent ;  still  the  outlines  of  the  indi- 
vidual parts  are  in  places  at  least  less  regular  or  wholly  distorted.  Between  them 
we  usually  see  some  tortuous  vessels.  Over  the  spotted,  or  more  regularly  pale 
fundus  are  scattered  heaps  of  pigment  of  various  sizes,  with  granular  borders,  varying 
from  bright  brown  to  coal-black,  sometimes  scanty,  sometimes  very  numerous. 
(Chrom.  Uth.,  F.) 

b.  In  other  cases  the  disease  begins  with  the  symptoms  of  a  diffuse  or  nephritic 
neuro-retinitis;  still  from  the  first  the  collections  of  exudation  are  seen  as  figured 
spots  of  variable  size,  which  are  grayish-white,  grayish-red,  or  yellowish-white, 
similar  to  the  surrounding  cloudiness,  but  deeper  colored.  (Chrom.  Uth.,  C.)  They 
are  regularly  or  irregularly  formed,  sharply  or  indistinctly  bounded,  and  not  infre- 
quently surrounded  by,  or  interspersed  with,  collections  of  pigment,  which  at  first 
appear  only  indistinctly  through  the  cloudiness.  TVhen  the  infiltrated  retina  subse- 
quently clears  up,  and  the  exudation  gradually  disappears  by  absorption  and 
atrophy,  the  individual  foci  (points  of  inflammation)  retain  the  appearance  which 
has  just  been  or  will  soon  be  described. 

Sometimes,  and,  as  it  would  seem,  particularly  in  the  nephritic  form,  these  spots  are  composed 
of  small,  very  bright  (when  full  formed,  whitish-yellow  or  pure  white,  and  then  very  brilliant), 
angular  figures,  which  sometimes  have  rounded,  sometimes  acute  angles.  (Chrom.  Uth.,  J.) 
These  figures,  arranging  themselves  in  series,  form  a  sort  of  star,  whose  rays  all  converge  to  the 
fovea  centralis,  or  some  point  near  it,  and  extend  further  upward  and  downward  than  laterally, 
thus  giving  the  spot  the  appearance  of  being  elongated  vertically. 

.  c.  Less  frequently  the  inflammatory  process  is  originally  developed  in  circum- 
scribed spots,  and  forms  a  large  amount  of  product,  which  partly  infiltrates,  partly 
lies  on  the  posterior  surface  of  the  retina,  and,  under  certain  circumstances,  is  in  the 
tissue  of  the  choroid.  Hence  these  spots,  at  first,  not  unfrequently  appear  raised, 
and  in  certain  recent  cases  it  was  thought  that  the  retinal  vessels  running  over  them 
appeared  elevated  at  their  edges.  (Seconal.)  They  appear  as  reddish-gray  or  reddish- 
white,  sometimes  also  pure  white  or  yellowish-white  dull  spots,  which,  surrounded 
by  a  slight  blurred  border,  are  distinctly  bounded  from  the  normally  colored  fundus. 
(Chrom.  Uth.,  D.)  The  tapetum  is  still  hidden  by  the  extent  and  opacity  of  the 
product  in,the  foci,  but  occasionally,  even  very  early,  single  groups  of  proliferating 
pigment-cells  approach  the  surface  and  appear  as  blue-black  or  brown  islands. 
Subsequently,  after  partial  resorption,  the  foci  become  more  translucent.  Then  we 
may  often  see  the  structure  of  the  vasculosa  through  them,  and  between  them  some 
of  the  vasa  vorticosa.  (Chrom.  Uth.,  D.)  More  frequently,  however,  the  pigment  is 
all  lost,  the  choroid  atrophies  more  and  more,  and  the  color  of  the  spot  becomes  a 
regular  grayish-red,  Whitish-red,  whitish-yellow  (chrom.  Uth.,  E),  or  dirty  yellowish- 
gray,  occasionally  with  a  decided  inclination  to   green.   (Chrom.   Uth.,  F.)    The 
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vessels  of  the  vasculosa  are  then  usually  atrophied  as  far  as  the  affected  part  reaches. 
On  the  border  of  the  spot,  and  outside  of  it,  are  almost  always  to  be  seen  clumps 
of  dark  pigment,  which  are  scattered  around  irregularly — exceptionally  have  the 
contours  of  bone-corpuscles  (clirom.  lith.,  E),  or  are  branched. 

Usually  the  individual  foci  have  no  typical  form.  Their  figure  is  quite  irregular. 
(Chrom.  Utk.,  D,  E.)  They  are  usually  few  in  number;  often  there  is  only  one. 
But  they  frequently  attain  a  considerable  size,  and  may  even  cover  the  entire  fundus 
(circumscribed,  disseminated  forms). 

Another  series  of  cases  is  characterized  by  the  occurrence  of  numerous  rather 
sharply-bounded  foci,  which  all  have  a  roundish  or  oval  form,  and  are  at  least 
partly  bounded  by  a  line  of  dark  pigment.  These  foci  are  occasionally  pressed  so 
close  together  that  they  unite  to  form  large  spots,  and  can  only  be  distinguished 
from  each  other  at  their  outer  borders  (clirom.  lith.,  H) ;  or  we  find  only  in 
the  vicinity  of  the  macula  lutea  a  few. large  round  foci  collected  together:  at  some 
distance  from  this  they  become  fewer,  are  more  scattered,  and  are  much  smaller 
(chrom.  lith.,  G) ;  many  appear  only  as  pin-points,  surrounded  by  a  broad  seam  of 
pigments ;  or  they  appear  as  solid  heaps  of  pigment  (areolar  form). 

Where  the  exudative  neuro-retinitis  is  pure,  the  objective  symptoms  are  confined 
to  the  above-described  ophthalmoscopic  appearances.  Eegarded  from  without,  the 
eye  appears  perfectly  normal ;  even  hyperemia  is  usually  absent.  Still  during  the 
inflammatory  stage,  and  the  not  unfrequent  relapses,  we  frequently  meet  diffuse 
cloudiness  in  the  vitreous,  which  renders  ophthalmoscopic  examinations  difficult. 
Occasionally  the  uvea  is  sympathetically  affected — the  symptoms  of  irido-choroiditis 
are  joined  to  those  of  retinitis. 

The  chief  subjective  symptoms  are  mistiness  or  darkening  of  the  visual  field; 
these  are  perfectly  characteristic.  They  correspond  to  the  points  of  exudation  in 
position,  more  rarely  in  extent  and  form.  The  patients  describe  theih  as  more  or 
less  thick,  whitish  or  grayish,  rarely  greenish,  bluish,  &c,  mists,  or  as  dark,  smoke- 
colored,  brownish,  or  black  spots,  as  irregular  or  even  interrupted  rings,  &c,  which 
lie  over  a  certain  part  of  the  field  of  vision  and  hide  the  objects  in  that  part. 

The  objects  lying  behind  the  darker  parts  entirely  escape  the  vision  of  the  patient,  while  those 
behind  the  clearer  are  seen  as  through  a  misty  veil  or  smoke.  With  favorable  illumination  and 
suitable  position  of  the  object  to  the  light,  these  brighter  spots  may  often  be  considerably 
diminished,  and  so  much  cleared  up,  that  the  parts  behind  them  appear  much  more  distinctly. 
If  the  spots  are  in  the  center  of  the  field  of  vision,  as  is  frequently  the  case,  on  account  of  the 
preference  of  exudative  neuro-retinitis  for  the  vicinity  of  the  macula  lutea,  reading  and  the 
recognition  of  small  objects  become  very  difficult.  The  patient  must  then  frequently  aid  himself 
by  false  adjustment  of  the  optic  axes,  so  as  to  make  the  images  fall  on  exccutric,  still  sound  parts 
of  the  retina.  But  if  the  center  is  free,  the  patient  can  often  read  the  finest  print.  Yet  general 
vision  is  impaired,  the  visual  field  appears  interrupted  in  one  or  more  directions,  and  hence  the 
recognition  of  large  objects  is  particularly  difficult.  These  obstructions  diminish  in  proportion 
as  the  boundaries  of  the  darkened  spots  are  removed  from  the  center.  Indeed,  spots  at  some 
distance  from  the  center  are  only  perceived  on  careful  examination,  otherwise  tyiey  are  quite 
overlooked  by  the  patient..  The  functional  activity  of  the  periphery  of  the  retina  usually  remains 
unimpaired,  as  exudation  docs  not  readily  occur  there,  and  the  nerve-filaments  in  any  existing 
foci  are  affected  late,  if  at  all.  If  complete  atrophy  of  the  retina  and  choroid  occur,  there  is*also 
peripheral  limitation  of  the  visual  field, 

A  very  peculiar  appearance  is  given  by  the  curvature  of  lines  which  fall  in  arcs  of  the  visual 
field  corresponding  to  the  different  foci.  This  is  seen  rather  often  in  exudative  ueuro-retiuitis, 
and  is  particularly  noticed  at  the  edges  of  the  interruptions.  It  is  ascribed  to  differences  in  the 
evel  of  the  retina  at  the  exudation  spot,  and  to  the  thereon  dependent  change  of  position  of  the 
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elements  of  the  retina  and  optic  nerve  (Fürster),  which  are  again  referred  to  the  collection  of 
morbid  product  ( Classen),  or  to  the  contraction  accompanying  the  subsequent  atrophy  of  the 
retina  and  choroid.     (Knajop.) 

Of  course  the  above-mentioned  characteristic  disturbances  of  vision  are  only 
witnessed  in  circumscribed  exudation  processes,  and  belong  particularly  to  the  later 
stages  of  the  disease,  where  the  inflammation  proper  is  already  over.  "When  the 
entire  retina  is  affected,  and  the  vitreous  also  cloudy,  the  interruptions  disappear  in 
the  generally  thickly-clouded  field ;  frequently  vision  is  even  reduced  to  quantita- 
tive perception  of  light. 

Causes. — The  etiology  almost  corresponds  with  that  of  diffuse  neuro-retinitis. 
The  exudative  form  is  frequently  developed  along  with  the  first.  "Where  the  latter 
appears  alone,  constitutional  syphilis,  either  acquired  or  hereditary  (Hutchinson), 
appears  to  be  the  cause..  The  development  of  posterior  scleral  staphyloma  also 
plays  an  important  part.  In  high  grades  of  this,  particularly  when  the  patient  is 
advanced  in  years,  exudative  retinitis,  and  the  peculiar  changes  in  the  fundus  caused 
by  it,  are  often  observed.  (Bonders.)  Frequently,  however,  we  can  not  discover  a 
sufficient  cause,  or  in  fact  any  cause.  Often  not  only  the  origin,  but  the  time  of  the 
commencement,  of  the  disease  escapes  observation. 

Course. — In  most  cases  the  disease  develops  with  very  insignificant,  and  also 
very  evanescent,  symptoms  of  irritation,  and  progresses  slowly  and  imperceptibly. 
If  the  points  of  exudation  are  not  near  or  at  the  center  of  the  retina,  the  patient 
often  overlooks  the  existing  disturbance  of  vision,  and  sometimes  years  pass  before 
accident  or  the  gradual  advance  of  the  spots  of  mist  over  the  central  part  of  the 
field  of  vision  call  attention  to  the  defect,  and  the  ophthalmoscopic  examination 
shows  old  collections  of  inflammatory  material.  In  other  cases,  particularly  where 
injuries  are  the  cause,  exudative  neuro-retinitis  suddenly  occurs  pure  or  in  the  above 
combination,  with  marked  and  even  alarming  symptoms  of  inflammation.  The  pro- 
cess rapidly  increases  to  a  certain  bight,  but  then  again  loses  its  intensity,  the  symp- 
toms of  irritation  gradually  disappear,  the  inflammation  itself  is  extinguished  ;  only  its 
results,  particularly  the  characteristic  exudation  and  the  partial  clouding  or  darken- 
ing of  the  visual  field  dependent  on  it,  remain.  If  the  accompanying  irido-  choroiditis, 
hyalitis,  &c,  have  not  caused  permanent  injury,  vision  improves  considerably,  the 
darkened  parts  of  the  visual  field  separate,  as  it  were,  become  smaller,  clear  up  in 
some  places,  and  spots  which  were  only  misty  again  become  clear. 

Arrived  at  this  point,  the  process  is  arrested.  Then  months  and  years  often 
pass  without  any  decided  change  occurring  in  the  symptoms.  Frequently  the  arrest 
of  the  process  is  complete,  no  new  points  of  exudation  form,  and  the  old  atrophy 
more  and  more.  In  other  cases  the  disease  relapses,  the  process  starts  up  again, 
with  or  without  perceptible  cause ;  besides  the  old  foci,  new  ones  are  developed, 
then  the  inflammation  recedes,  to  flicker  up  again  after  a  longer  or  shorter  remis- 
sion, &c. 

These  relapses  are  particularly  frequent  when  the  disease  has  been  caused  by 
posterior  staphyloma  or  syphilis,  or  when  it  has  come  on  in  circumscribed  patches, 
unnoticed  and  without  apparent  cause,  during  youth.  In  such  cases,  also3  the  other 
eye  is  usually  affected.  On  the  other  hand,  when  injuries  were  the  cause,  the 
inflammation  is  usually  limited  to  the  affected  eye. 

Results. — When  the  characteristic  exudation  is  present,  we  can  rarely  hope  to 
restore  normal  vision.  In  recent  cases,  proper  treatment  will,  it  is  true,  not  unfre- 
quently  cause  partial  or  entire  resorption.     But  the  affected  portions  of  retina 
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rarely  become  perfectly  normal.  The  choroid,  also,  is  frequently  atrophied,  and,  by 
abnormal  reflection  of  light,  increases  the  disturbance  of  vision  caused  by  the  retinal 
changes.  As  a  result  of  this,  the  images  of  objects  in  the  territory  of  the  affected 
part  are  at  least  veiled  or  blurred.     Occasionally,  also,  they  are  distorted. 

Usually,  the  resorption  is  only  partial,  the  remainder  of  the  exudation  becomes 
permanent,  and  gradually  causes  atrophy  of  the  affected  portions  of  the  choroid  and 
retina.  Then  the  anterior  layers  of  the  retina  often  remain  intact,  while  the  poste- 
rior, as  far  as  the  collections  reach,  degenerate  more  and  more.  In  other  cases,  the 
atrophy  finally  affects  the  whole  thickness  of  the  retina.  Indeed,  within  the  bounds 
of  the  point  of  exudation,  the  retina  is  not  unfrequently  transformed  to  a  connective- 
tissue  membrane,  which,  covered  by  the  perforated  membrana  limitans,  is  firmly 
attached  to  the  subjacent  atrophied  choroid,  and,  besides  heaps  of  newly-formed 
pigment,  usually  contains  only  a  few  vessels,  which,  moreover,  are  partly  atheroma- 
tous, or  are  changed  to  connective-tissue  strings.  Fortunately,  this  process  of 
degeneration  is  usually  very  slow.  Indeed,  these  collections  often  exist  for  years 
before  the  affected  portion  of  the  retina  entirely  loses  the  sensation  of  light.  There 
is  good  reason  to  suppose  that  atrophy  of  the  nervous  elements  is  not  a  neces- 
sary consequence ;  the  changes  in  the  retina  may  be  permanently  arrested  at  any 
point. 

The  portions  of  retina  and  choroid  lying  outside  of  the  exudation  patches,  in  simple 
cases,  usually  remain  quite  normal,  and  preserve  their  functional  activity  unimpaired. 
If  the  retina  is  not  too  much  altered  at  the  points  of  exudation,  or  if  these  are 
excentric,  and  not  very  large,  the  eye  may  remain  moderately  serviceable  through 
life,  and,  under  favorable  circumstances,  it  not  unfrequently  does  so.  Sometimes, 
when  the  affection  has  run  its  course,  the  disturbance  of  vision  is  not  at  all  propor- 
tionate to  the  changes  in  the  fundus  observable  on  ophthalmoscopic  examination. 

If  the  neuro-retinitis  begins  in  youth,  however,  and  the  disturbance  of  vision  is 
much  felt  on  account  of  the  central  position  of  the  affected  parts,  functional  obtuse- 
ness  occurs  in  the  healthy  portions  of  the  retina  of  the  eye  that  is  solely  or  chiefly 
affected  ;  because  the  patient  soon  learns  to  suppress  the  perceptions- of  the  affected 
eye,  so  as  to  see  better  with  the  other,  and  the  former  is,  consequently,  thrown  out 
of  use.  Strabismus  not  unfrequently  occurs  under  such  circumstances.  Thus,  the 
portions  of  retina  remaining  unaffected,  often  have  their  function  impaired  in  the 
further  course  of  the  disease  ;  if  the  points  of  exudation  are  extensive,  this  impair- 
ment may  affect  the  whole  fundus.  The  cause  for  this  seems  to  be  disturbance  of 
nutrition  of  the  entire  retina:  for,  under  such  circumstances,  we  often  find  the 
chief  branches  of  the  retinal  vessels  much  contracted,  and  less  in  number,  or 
partially  replaced  by  collateral  branches. 

Of  course,  the  patient  fares  worst  when  the  exudative  retinitis  is,  at  any  stage  of 
its  course,  accompanied  by  irido-choroiditis,  which  can  not  be  quickly  suppressed. 
Then  the  bad  results  of  this  disease  concur  with  those  of  the  neuro-retinitis,  and  the 
final  result  is  not  unfrequently  entire  blindness,  or  even  atrophy  of  the  eye-ball ; 
that  is,  terminations  that  we  rarely  have  to  complain  of  in  pure  retinitis. 

The  treatment  must  always  be  suited  to  existing  conditions,  and  corresponds 
almost  exactly  with  that  of  diffuse  neuro-retinitis.  (See  chapter  on  this.)  For  this 
disease,  also,  the  inunction  treatment  during  the  proper  inflammatory  stage  is  the 
best,  in  fact  the  only  reliable,  remedy.  When  properly  carried  out  in  recent  cases, 
the  absorption  of  masses  of  exudation,  and  the  clearing  up  of  spots  in  the  visual 
field,  is  often  indeed  very  satisfactory.     "Where  the  condition  has  lasted  some  time, 
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we  can  rarely  expect  more  than  an  improvement.  If  the  collections  are  already 
much  atrophied,  and  there  is,  in  fact,  no  product  there  to  he  removed  hy  increased 
absorption,  of  course  this  treatment  is  as  ineffectual  as  any  other,  and  is  only  suit- 
able when  we  suspect  syphilis  as  the  cause,  and  wish  to  prevent  relapses.  Then  it  is 
usually  best  to  confine  ourselves  to  proper  care  of  the  eye,  and  avoidance  of  the 
causes  for  a  renewal  of  inflammation,  and  to  the  preservation  of  the  existing  vision. 
If  a  relapse  occurs,  it  is  to  be  treated  just  like  a  commencing  disease. 

Local  blood-letting  is  of  little  or  no  use.  The  revulsives,  especially  the  application  of  an  issue 
in  the  back  of  the  neck,  which  has  recently  been  brought  up  again  {Pagenstecher),  are,  at  all 
events,  superfluous,  and  had  best  be  avoided. 

Authorities.— Cocci«.',  Ueber  die  Anwendung  des  Augenspiegels.  Leipzig,  1853.  S.  110,  132, 
136.— Graefe,  A.  f.  0.  II.  2.  S.  253,  2S2,  291,  294.— Ed.  Jaeger,  Berträge  zur  path.  Anat.  des  Auges. 
Wien,  1855,  Taf.  5  et  seq. — Liebreich,  Atlas  der  Ophth.  Berlin,  1863,  Tat.  4,  5,  6. — Pagenstecher 
und  Sämisch,  kl.  Beobachtungen.  Wiesbaden,  1861,  I.  S.  23,  II.  S.  9. — Sämisc/t,  Beiträge  zur 
norm.  u.  path.  Anat.  des  Auges.  Leipzig,  1S62.  S.  29. — Förster,  Ophth.  Beiträge.  Berlin,  1862,  S. 
1,  23,  31,  99. — Schweigger,  Torlesungen  über  den  Gebrauch  des  Augenspiegels.  Berlin,  1864,  S.  86, 
88,  95, 110. — Classen,  Ueber  das  Schlussverfahren  des  Sehactes.  Rostock,  1863.  S.  32,  A.  f.  0.  X.  2. 
S.  155. — Knapp,  kl.  ilontabl.  1864.  S.  307. — Secondi,  Clinica  oc.  di  Genova.  Riassunto.  Torino, 
1865.  S.  42. — Donders,  Anomalien  der  Refraction  u.  Accomm.  Wien,  1S66.  S.  322. — Hutchinson,  A 
clinical  memoir  on  certain  diseases  of  the  eye,  &c,  London,  1S63,  P.  129. —  Virchow,  Die  Krankh. 
Geschwülste  II.  Berlin,  1864.  S.  462. —  Galczoicski,  Gaz.  des  hopit.  1S62.  >~ro.  5. 


3.    Nephritic     Retinitis. 

Symptoms. — This  is  characterized  by  collections  of  a  cloudy  substance  in  the  pos- 
terior half  of  the  retina,  which  subsequently  unite  to  a  large  patch,  which  forms  a  prom- 
inence around  the  optic  papilla.  This  is  accompanied  by  numerous  hemorrhagic 
extravasations,  great  local  congestion,  and  decrease  of  vision. 

1.  The  ophthalmoscopic  appearance  varies  according  to  the  time  of  the  examina- 
tion. At  the  very  commencement  of  the  affection,  great  congestion  is  noticed ;  the 
optic-nerve  entrance  and  surrounding  zone  appear  reddened  by  numerous  injected 
small  vessels ;  the  veins  enlarged  and  very  tortuous,  and  occasionally  lighter  aud 
darker  spots  indicating  inequalities  of  the  retinal  surface.  The  arteries,  on  the  con- 
trary, are  rarely  dilated,  but  are  rather  apt  to  be  smaller  than  normal.  Blood 
extravasations  soon  occur,  which  sometimes  appear  as  delicate  injections,  sometimes 
as  spots,  and  often  collect  so  as  to  cover  the  vessels.  To  this  is  soon  added  an 
extended  diffuse  veil-like  cloudiness  of  the  retina,  which,  in  the  vicinity  of  the  optic 
papilla,  rapidly  thickens  at  different  places,  and  presents  smaller  or  larger  white- 
gray  or  milk-white  spots,  with  irregular  boundaries,  which,  as  far  as  they  extend, 
more  or  less  completely  envelop  the  vessels  and  the  fundus  of  the  eye.  (Chro.  liih.,  J.) 
Elsewhere,  especially  in  the  region  of  the  macula  lutea,  small  gray-white  or  milky 
points  form,  which  rapidly  increase,  form  clumps,  and  often  unite  by  increasing  tur- 
bidity of  their  interspaces. 

If  the  process  of  proliferation  still  continues,  the  dusky  and  reddened  papilla 
and  neighboring  zone  of  the  retina  continue  to  swell,  the  grayish  or  milky  epots 
increase  in  size  and  number,  spread  over  the  papilla,  enveloping  it  more  and  more, 
change  their  color,  become  bright  whitish-yellow,  entirely  opaque,  glistening  like  fat, 
but  at  the  same  time  apparently  retract  into  the  posterior  layers  of  the  retina,  so 
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that  the  enveloped  vessels  and  extravasations  either  partially  or  wholly  advance 
again  and  become  more  or  less  distinctly  visible.  Finally,  these  spots,  and  alter  them 
also  the  groups  of  points  lying  in  the  vicinity  of  the  macula  lutea,  coalesce  to  a  ring- 
shaped,  more  or  less  extensive,  fatty-looking,  yellowish  or  grayish  wall  (chro.  Utk., 
K),  which  is  only  indistinctly  hounded  from  the  swollen  and  grayish-brown  or  infil- 
trated and  discolored  papilla,  but  toward  the  equator  usually  ends  in  a  zigzag  line, 
Avhose  salient  points  generally  correspond  with  the  larger  vessels.  This  boundary  is 
sometimes  quite  sharp,  sometimes  striated  in  radii,  so  that  the  zigzag  has  a  flame-like 
appearance;  sometimes  it  is  indistinct,  in  places  stippled,  or  has  a  marbled  appear- 
ance. (Chro.  lith.,  K.)  The  peripheral  portions  of  retina  are  often  entirely  normal 
or  but  slightly  clouded ;  frequently,  however,  they  have  a  marked  veil-like  cloudiness, 
and  are  in  some  places  strewed  with  gray-white  points.  {Liebreich.) 

The  ophthalmoscopic  appearances,  during  the  proper  inflammatory  stage,  are 
not  rarely  indistinct  on  account  of  haziness  of  the  vitreous.  The  globe  also  presents, 
as  a  rule,  no  prominent  objective  symptoms. 

Subjectively  the  affection  shows  itself  by  a  gradual  diminution  of  vision,  occa- 
sionally interrupted  by  temporary  arrests  or  improvements,  by  a  generally  irregular 
cloudine? s  or  darkening  of  the  field  of  vision,  with  or  without  peripheral  limitations 
of  it.  Complete  amaurotic  darkening,  however,  rarely  occurs  from  this  form  of 
retinitis  alone. 

Causes.— So  far  as  hitherto  observed,  the  above  form  of  retinitis  occurs  only  in 
connection  with  Bright's  disease  of  the  kidneys.  It  often  appears  even  in  the  early 
stages  of  albuminous  nephritis,  but  it  is  usually  the  later  stages  of  chronic  cases  in 
which  it  is  seen ;  indeed,  it  often  does  not  appear  till  fatty  or  choloid  (amyloid) 
degeneration  has  occurred,  or  the  kidneys  are  considerably  atrophied. 

Hence  we  see  that  nephritic  retinitis  does  not  directly  depend  on  the  albumiuurea.  Clinical 
observation  confirms  this  idea,  for  numerous  cases  occur  in  which  there  is  no  albumen  in  the  urine, 
or  if  present,  its  percentage  varies  without  any  corresponding  influence  on  the  course  of  the 
retinitis.  Just  as  little  can  the  anomalous  aeration  of  the  blood  (Graefe)  be  considered  the  final 
cause,  for  the  changes  of  the  blood  recognized  at  the  present  time  are  common  to  all  cases  of 
Bright's  disease,  while  neuro-retinitis  is  not  a  constant,  or  even  among  the  most  frequent,  results. 
For  a  time  organic  disease  of  the  heart  and  consequent  congestion,  edema,  hemorrhages,  &c,  were 
thought  to  be  the  immediate  cause  (Iman,  Traube),  and  this  the  rather,  as  hypertrophy  of  the  left 
ventricle,  valvular  disease,  &c,  were  constant  accompaniments  of  nephritic  Deuro-retinitis. 
(Schweigger.)  But  the  heart-disease  may  certainly  be  absent  (Nagel,  Homer,  Secondi),  and  its 
frequent  connection  with  the  form  of  retinitis  in  question  may  be  explained  by  the  fact  that 
Bright's  disease  very  commonly  leads  to  heart-disease,  and  on  the  other  baud,  the  latter  is  an 
important  pathogenetic  cause  of  the  former.     (JRobitansM.) 

Among  the  remote  causes  of  nephritic  neuro-retiuitis  belong,  of  course,  every  thing  that  cau 
excite  Bright's  disease.  Occasionally  we  find  them  both  with  marasmus  and  cachexia  as  a  result 
of  typhus,  miasmatic  fevers,  protracted  suppuration,  tuberculosis,  &c.  ;  but  especially  as  secondary 
affections  alter  exanthematous  diseases,  particularly  scarlatina,  after  cholera,  pyajmia,  after 
excessive  use  of  spirituous  liquors  or  active  diuretics,  &c.  (JSoMtanshi.)  Retinitis  and  albumi- 
nurea  are  also  observed  in  the  later  months  of  pregnancy  (PagenstecJier,  Seconal,  Galezoicsbi\, 
and  then,  as  in  heart-disease,  the  nephritis  is  referable  to  mechanical  obstructions  of  the  circula- 
tion in  the  kidneys.  (  Virehow.) 

Course  and  Results. — Occasionally  the  development  of  the  retinal  trouble  is 
very  acute;,  even  in  a  few  days  after  the  commencement  of  the  affection  of  vision, 
while  this  increases,  large  quantities  of  inflammatory  products  have  collected  in  the 
posterior  half  of  the  retina  ;  with  rapid  fatty  degeneration  they  form  a  prominence 
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around  the  hump-like  protrusion  of  the  papilla,  and  now  for  the  first  time  the  process 
pauses  and  becomes  chronic. 

As  a  rule,  however,  the  course  is  slow  from  the  commencement,  and  frequently 
interrupted  by  arrests  of  progress  or  even  by  removal  of  collections  of  product 
already  formed.  In  such  cases  a  long  time  intervenes  before  the  characteristic 
tatty-looking  prominence  has  fully  formed. 

The  parts  often  maintain  this  state  for  weeks  without  much  change;  at  most, 
further  hemorrhages  occur.  Finally  there  is  regressive  metamorphosis,  the  products 
are  gradually  re-absorbed,  the  vessels  that  have  been  enveloped  again  appear  here 
and  there,  the  prominence  becomes  partly  transparent,  loses  its  bright  fatty  hue, 
divides  up — in  fine,  the  process  approaches  its  termination. 

■  ■  It  is  not  absolutely  necessary  that  this  prominence  should  form  entirely ;  on  the 
contrary,  the  process  may  recede  at  any  stage,  and  the  retina  again  attain  its  entire 
functional  activity.  Occasionally  the  process  does  not  go  beyond  simple  congestion 
and  hemorrhagic  extravasations  ;  in  other  cases  an  already-formed  diffuse  cloudiness 
dissolves  without  precedent  thickening,  and  if  this  occurs,  the  plaque-like  exuda- 
tions disappear  without  uniting.  But  even  completely-formed  and  extensive  prom- 
inences may.  under  favorable  circumstances,  recede  so  that  no  trace,  or  only  a  delicate 
cloudiness,  remains  behind,  which  but  slightly  interferes  with  the  functional  activity 
of  the  retina. 

The  prognosis  appears  to  be  proportionately  better  when  the  albuminous  nephritis  is  developed 
as  a  result  of  acute  exanthemata  {Horner,  HCring),  or  in  the  course  of  pregnancy,  and  is  not  far 
advanced,  so  that  the  restitution  of  the  normal  functional  activity  of  the  kidneys  is  not  difficult. 
Then  the  retinal  trouble  occasionally  recedes,  while  the  albuminurea  continues  for  a  time. 
(ßecondi.) 

On  the  whole,  cures  are  uncommon ;  usually,  extensive  haziness  with  various 
functional  disturbances,  and  subsequently  atrophy  of  the  retina,  remain.  Occasionally 
also,  detachment  of  the  retina  occurs,  and  this  may  even  come  on  quite  early. 
(Liebreich). 

After  clearing  up  of  the  clouded  portions  of  the  retina,  or  when  the  characteristic  prominence 
recedes,  the  spots  on  the  choroid,  peculiar  to  exudative  neuro-retinitis,  are  not  unfrequently  seen. 
{Liebreich.')  They  indicate  a  local  exudation  of  inflammatory  product  on  the  outer  surface  of  the 
retina.  Sometimes  they  have  exactly  the  peculiarities  of  the  circumscribed  form,  sometimes  they 
are  characterized  by  remarkable  brilliancy  and  bright  white  color,  as  well  as  by  want  of  pigment 
collections,  and  by  very  irregular,  ragged  borders.  Striated  figures  formed  of  small  angular 
plaques  are  relatively  quite  often  found  near  the  macula  lutea.     (C'hro.  lull.,  J.) 

Frequently  the  retinal  disease  does  not  reach  any  termination,  as  the  patient 
dies  of  the  constitutional  affection  before  the  fatty  prominence  in  the  retina  is  fully 
formed  or  can  retrograde. 

Urasmic  amaurosis  frequently  occurs  in  the  course  of  Bright's  disease.  This,  as 
the  name  indicates,  is  connected  with  the  development  of  ura?mia,  and  is  explained 
by  the  influence  of  a  blood  pregnant  with  urea  on  the  parts  of  the  brain  concerned. 
Hence  it  appears  in  company  with  other  symptoms  of  uraemia,  especially  during 
attacks  of  severe  headache,  dizziness,  loss  of  consciousness,  paralysis,  convulsions, 
maniacal  excitement,  &c.  It  is  further  distinguished  from  disturbance  of  vision 
caused  by  nephritic  retinitis  and  neuritis  by  its  rapid  development ;  it  not  unfre- 
quently causes  complete  blindness  in  a  few  hours  or  even  minutes,  and  may,  on  the 
other  hand,  recede  just  as  quickly. 
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It  is,  at  the  same  time,  to  be  remarked  that  urasmia  does  not  always  lead  to  amaurosis ;  that 
nephritic  retinitis  very  often  completely  runs  its  course  without  ursemic  amaurosis  having 
occurred,  and  that  this  is  especially  apt  to  appear  in  the  later  stages  of  retinal  inflammation  ; 
while,  on  the  other  hand,  urseniic  amaurosis  without  inflammatory  affection  of  the  retina  is  rarely 
witnessed.  It  is  however  worthy  of  remark,  that  a  greater  part  of  those  affected  with  nephritic 
inflammation  of  the  retina  die  of  uraemia  soon  after  the  development  of  this  local  affection,  and 
that  occasionally,  shortly  after  urajmic  attacks,  retinal  inflammation  occurs. 

The  Treatment   must,  of  course,  be  first  directed  to  the   original  disease. 
The  works  on  special  therapeutics  treat  of  this. 

Oculists  generally  recommend  the  internal  use  of  acids,  and  for  the  eye-disease  a  derivative 
treatment,  particularly  the  repeated  application  of  natural  or  Heurteloup's  artificial  leeches. 
Abstraction  of  blood  must  be  considered  as  dangerous  on  account  of  the  already  debilitated  state 
of  the  patient,  and  is  the  more  so  as  it  is  of  little  benefit.  On  the  other  hand,  iron  may  be  of 
advantage  under  certain  circumstances.  {Horner.)  Secale  cornutum  (  Willebrand)  is  inactive. 
In  many  cases  where  the  kidnej^-disease  was  evidently  receding,  and  the  nutrition  of  the  patient 
had  not  suffered  much,  inunction  treatment  with  the  protective  bandage  was  tried  with  favorable 
results,  the  clearing  up  and  removal  of  the  exudation  patches  going  on  very  rapidly. 

Authorities— Heymann,  A.  f.  0.  II.  2.  S.  137, 146.— Liebreich,  ibid.  Y.  2.  S.  265,  VI.  2.  S.  318, 
Atlas  derOphth.  Berlin,  1863.  Taf.  10.— Nagel,  A.  f.  0.  VI.  1.  S.  191,  et  seq.— Graefe  and  Schweig- 
ger, ibid.  VI.  2.  S.  277,  282,  285.— Schweig :g er,  ibid.  S.  294,  311,  Vorlesungen  über  den  Gebrauch 
des  Augenspiegels.  Berlin,  1864.  S.  101. — Iman,  Nederl.  Lancet.  1852.  S.  356. — Rokitansky,  Lehrb. 
der  path.  Anat.  Wien,  1861.  III.  S.  325. —  Virchoiv,  Monatschrift  f.  Geburtskunde  and  his  Archiv. 
X.  S.  170. — Traube,  Deutsche  Klinik  1859.  Nro.  7. — Beckman,  Virchow's  Archiv.  XIII.  S.  97. — A. 
Wagner,  ibid.  XII.  S.  218. — Pagenstecher  and  Sämisch,  kl.  Beobachtungen.  Wiesbaden,  1S61.  S. 
52. — Secondi,  Clinica  oc.  di  Genova.  Riassunto.  Torino,  1865.  S:  58. — Homer,  kl.  Monatbl.  1S68.  S. 
11. — Höring,  ibid.  S.  215.— Zehender,  ibid.  1866.  S.  136. — Galezowski,  ibid.  S.  150.—  Willebrand,  A. 
f.  0.  IV.  1.  S.  341.— F.  d.  Laan,  Zesde  Jaarlijksch  Verslag.  Utrecht,  1865.  S.  161,  et  seq. 


Detachment  of  the  Retina,  Subretinal  Effusion. 

Pathology. — By  detachment  of  the  retina  we  understand  its  separation  from  the 
choroid,  by  the  interposition  of  a  watery  fluid  full  of  protein  matter.  The  detach- 
ment is  at  first  always  partial,  confined  to  a  small  portion  of  the  retina,  and  it  often 
remains  so  ;  but  it  may  progress  in  all  directions.  It  may  begin  at  any  part  of  the 
retina,  but  when  partial  it  is  generally  at  the  lower  half,  probably  on  account  of 
the  immediate  sinking  of  the  fluid.  The  border  of  the  detachment  sometimes  de- 
scribes a  roundish  or  elongated  oval,  but  is  usually  entirely  irregular,  and  in  the 
latter  case  its  posterior  section  extends  in  a  straight  or  slightly-crooked  line,  hori- 
zontally or  obliquely,  below  the  optic  papilla. 

The  interspace  between  the  detachment  and  the  choroid  is  often  small,  but  fre- 
quently projects  like  a  pouch  far  into  the  posterior  part  of  the  eye.  The  base  of  the 
detachment  is  therefore  sometimes  perpendicular,  sometimes  it  only  projects  gradually. 
With  the  progress  of  the  detachment,  its  posterior  border  approaches  the  optic-nerve 
entrance,  which  it  surrounds  gradually  from  both  sides,  and  finally  only  the  upper 
inner  quadrant  of  the  retina  remains  in  contact  with  the  choroid ;  even  this  is  some- 
times separated,  and  the  retina  folds  up  like  an  irregular  funnel,  whose  wavy  walls 
are  attached  on  the  one  hand  to  the'ora  serrata,  on  the  other  to  the  borders  of  the 
optic-nerve  entrance. 

In  recent  detachments  of  small  portions  of  the  retina,  the  tissue  may  remain  quite 
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transparent;  when  the  detachment  has  existed  longer,  and  is  more  extensive,  the 
opacity  is  generally  complete,  sometimes  regular,  again  cloudy,  spotted,  or  striated. 
The  detached  portion  of  the  retina  always  appears  relaxed  and  in  folds,  and  moves  on 
rapid  motion  of  the  eye-ball — its  motion  being  greater  the  more  extensive  the  detach- 
ment and  the  further  it  projects  into  the  eye;  for  the  dislocation  of  tlie  retina 
progresses  at  the  expense  of  the  vitreous,  of  which  at  least  the  posterior  half,  if 
not  more,  liquefies  and  is  absorbed  in  proportion  as  fluid  collects  between  the 
retina  and  choroid,  so  that  the  detached  portion  of  the  retina  has  fluid  on  both  sides 
of  it. 

In  very  small  detachments,  although  the  oscillations  occur,  they  are  too  slight  and  of  too  short 
duration  to  be  perceived  with  the  naked  eye.  When  large  detachments  do  not  move,  as  occasion- 
ally happens,  it  is  probably  because  their  borders  are  attached  to  the  choroid  ;  hence  the  fluid  is 
incapsulated,  aud  the  part  of  the  retina  in  question  is  kept  tense,  (ßchweigger.)  Then,  however,  it 
is  usually  not  a  case  of  hydrops  subretiualis,  but  the  retina  is  displaced  by  a  choroidal  tumor,  a 
Cysticercus,  etc.,  or  by  some  firm  pathological  product,  which  is  usually  indistinctly  seen  through 
the  cloudy  tissue  of  the  retina  stretched  over  it.  But  if  under  such  circumstances  effusion  of 
watery  fluid  occurs,  separating  the  retina  from  the  surface  of  the  tumor,  the  wavy  motion  may 
be  seen. 

In  recent  cases  the  subretinal  fluid  is  serous,  watery,  colorless,  slightly  yellow 
or  reddish,  and,  as  analysis  immediately  after  tapping  showed  {Bowman),  contains 
much  albumen,  which  occasionally  coagulates  even  during  life  (Liebreich),  and  clings 
to  the  walls  of  the  cavity,  as  thick  floculi  or  striated  masses.  In  old,  and  particularly 
in  total,  detachments,  it  often  changes  its  chemico-physiological  character,  as  the-  pro- 
tein materials  are  mixed  with  various  elements  from  the  surrounding  membranes. 

Then,  beside  water,  the  fluid  forming  the  subretinal  effusion  contains  a  variable  but  usually 
large  amount  of  fibrinous  material,  which  separates  in  clots  on  exposure  to  the  air,  or  boiling; 
hematin  in  solution,  which  gives  the  fluid  a  yellowish,  reddish,  or,  if  chemical  transformation  has 
occurred,  a  brown  color;  new  and  old  blood  corpuscles,  single  or  in  groups,  in  various  stages  of 
transformation,  sometimes  in  such  amount  as  to  give  the  fluid  the  appearance  of  diluted  blood ; 
salts  in  solution,  which  are  frequently  precipitated  and  form  actual  deposits  on  the  surface  of  the 
choroid  ;  pigment  granules  of  various  colors,  free  or  in  groups,  sometimes  in  cells  of  considerable 
size,  which  are  probably  newly  formed,  but  possibly  may  be  the  metamorphosed  remains  of  the 
tapetum  ;  newly-formed  pigment-cells,  and  nuclei  with  granular  cells ;  fat  in  globules,  large  drops 
or  crystals,  occasionally  so  abundant  that  it  may  be  seen  by  the  naked  eye  as  large  balls,  or  as  if 
the  entire  subretinal  mass  were  changed  to  a  pulpy  clump  of  glittering  Cholesterine  crystals. 

The  cloudiness  of  the  detached  portion  of  the  retina  certainly  depends  on  changes 
of  the  retinal  tissue,  although  coloring  of  the  subjacent  fluid  may  exercise  a  modify- 
ing influence.  This  latter  can  not  be  the  chief  cause,  for,  if  we  except  the  frequent 
distinctness  of  the  protrusion,  the  darkest  portions  correspond,  not  to  the  summits 
of  the  folds,  but  to  the  depths  of  the  waves.  But  if  the  cloudiness  is  in  the  retina 
itself,  it  is  easy  to  ascribe  it  to  an  inflammation ;  and  this  is  the  more  probable,  as  the 
anatomical  examinations  so  far  made  (only  in  old  cases,  it  is  true),  have  very  de- 
cidedly shown  the  characteristic  symptoms  of  proliferation,  or  of  the  atroph\r 
dependent  on  it.     (See  chapter  on  this.) 

If  we  bear  in  mind  that  the  cloudiness  is  almost  always  perceptible  at  the  very 
beginning  of  the  detachment,  that  is,  commences  with,  if  it  does  not  precede,  this, 
we  necessarily  arrive  at  the  conclusion  that  subretinal  effusion  is,  to  a  certain 
extent,  dependent  on  retinitis,  if  it  is  not  entirely  a  product  of  the  inflammation. 

The  frequent  concomitance  or  precedence  of  diffuse  vitreous  opacities  also  sup- 
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ports  the  theory  of  an  inflammatory  nature  of  the  affection,  as  hyalitis  is  known  to 
be  nearly  related  to  retinitis.  Besides,  retinal  detachments  are  often  associated  with 
uveitis,  and  end  with  atrophy  of  the  eye-ball ;  but,  on  the  other  hand,  they  present  a 
regular  termination  of  extensive  inflammation,  in  which  the  choroid  and  retina  are 
chiefly  affected,  and  which  alone  or  from  unfavorable  association,  as  sclerosis  of  the 
sclera  and  vessels,  greatly  affect  the  vitality  of  the  eye  and  cause  it  to  atrophy ; 
moreover  the  pathological  appearances  in  both  cases  are  the  same,  so  that  without  a 
history  it  would  be  difficult  to  determine  if  the  subretinal  dropsy  form  the  starting- 
point  or  the  termination  of  the  process.    (See  Nosology  of  Choroiditis  Serosa.) 

Nor  should  we  overlook  the  fact  that  detachments  of  the  retina  not  unfrequently 
accompany  manifest  inflammations  of  the  retina,  especially  the  productive  forms  of 
the  disease,  such  as  the  suppurative  and  nephritic.  If  they  are  rarely  considered  as 
the  results  of  diffuse  neuro-retinitis,  it  is  because,  when  they  occur  under  such  circum- 
stances, the  diagnosis  of  detached  retina,  and  not  of  retinitis,  is  made. 

Eetinal  detachment,  from  the  quality  and  mode  of  separation  of  the  product,  can 
not  be  viewed  simply  as  a  diffuse  retinitis,  but  must  certainly  be  considered  as  a 
peculiar  variety  of  the  disease, 

The  exceptional  absence  of  decided  opacity  in  recently  detached  portions  of  retina  can  not  be 
considered  as  sufficient  proof  against  its  inflammatory  nature,  as  this  often  occurs  even  in  diffuse 
neuro-retinitis. 

We  do  not  know  what  pathogenetic  conditions  produce  serous  exudations  on  the  outer  surface 
of  the  retina  from  the  inflammatory  process.  A  relaxation  of  the  ocular  capsule  and  consequent 
dilatation  of  the  intraocular  vessels  may,  it  is  true,  greatly  increase  the  hypertrophy  of  the  frame- 
work and  the  separation  of  inflammatory  product,  but  can  never  be  the  actual  cause  of  the 
detachment.  (Klebs.)  Such  a  diminution  of  intraocular  pressure  can  not  be  imagined  where  there  is 
integrity  of  the  sclera  and  cornea,  without  previous  disturbance  of  the  endosmotic  equilibrium 
between  the  contents  of  the  globe  and  the  blood  streaming  in  its  vessels.  But  this  necessarily 
implies  diseased  action  as  a  cause ;  hence  it  is  itself  a  result. 

Moreover,  in  recent  and,  so  to  say,  primary  retinal  detachments,  diminution  of  intraocular 
pressure  can  scarcely  ever  be  determined  with  certainty,  but  the  indications  of  it  are  rather  apt 
to  occur  in  the  later  periods,  when  the  nutrition  of  the  various  parts  has  been-  damaged  by  the 
gradual  progress  of  the  inflammation  to  the  uvea.  Moreover,  it  is  a  not  unimportant  fact  that  actual 
removal  of  intraocular  pressure,  by  partial  evacuation  of  the  dioptric  media,  relatively  seldom 
leads  to'  retinal  detachment  in  the  strict  sense,  unless  the  retina  was  originally  torn  from  its 
attachments  with  the  choroid  by  the  protruded  vitreous,  or  unless  intraocular  inflammations 
develop  as  a  result  of  solutions  of  continuity  of  the  ocular  capsule. 

The  ascription  of  the  exudative  process  to  choroiditis,  as  was  formerly  done,  is  supported  by 
no  facts. 

For  a  time,  also,  effusions  of  blood  between  the  retina  and  choroid  were  considered  as  the 
actual  cause  of  detachment,  and  this  idea  was  obstinately  maintained  in  spite  of  better  knowledge 
of  the  disease.  (Graefe.)  At  present  this  view  is  entirely  given  up,  for  the  symptoms  as  well  as 
the  clear  appearance  of  the  effusion,  on  operative  division  of  the  protruded  portion  of  retina  or  on 
tapping  it,  have  shown  the  error  of  this  supposition.  This  should  have  been  evident  at  first  from 
the  transparency  of  the  retina,  for  effusions  of  blood  would,  as  a  matter  of  course,  appear  dark 
red,  as  clinical  observation  shows.  (Secondi).  Besides,  the  anatomical  examination  of  such  extra- 
vasations proves  certainly  that  the  serum  of  the  blood  is  usually  rapidly  absorbed  and  the 
remaining  coagulum  becomes  more  and  more  dense — even  partially  orgauized — but  never  gives 
the  reflection  of  a  retinal  detachment. 

Symptoms.—«-  Often,  especially  when  the  pupil  is  dilated,  the  detached  portion 
of  retina  may  be  distinctly  seen  with  the  naked  eye,  without  the  aid  of  the  ophthal- 
moscope. This  is  particularly  the  case  when  the  retina  is  clouded  by  inflammation 
and  displaced  forward  within  the  focus  of  the  dioptric  apparatus.     If,  however,  it  is 
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but  slightly  separated  from  -the  choroid  and  remains  quite  transparent,  even  when 
the  pupil  is  dilated,  the  fundus  appears  but  slightly  clouded.  Retinal  detachments 
increase  the  brilliancy  of  the  eye. 

T).  Opbthalmoscopically  the  protruded  portion  of  retina  rarely  appears  as  a  tense, 
flat  vesicle ;  it  usually  resembles  a  relaxed  folded  surface,  which  is  elevated  above 
the  surrounding  parts  and  trembles  with  every  movement  of  the  eye,  or  on  more 
extensive  motion  vibrates  or  waves  up,  as  it  were.  {Coccius.)  If  it  be  still  trans- 
parent and  but  slightly  removed  from  the  choroid,  it  escapes  observation ;  only  the 
curvatures  and  vibrations  of  the  vessels  running  over  it  are  seen.  Otherwise  the 
fundus  appears  little  changed,  at  most  somewhat  duller  than  usual,  like  glass  that  has 
been  breathed  on.  Here  and  there,  however,  fine  folds  are  often  seen,  as  delicate  clear 
or  whitish  movable  stride,  which  are  indistinct  on  one  side,  sharply  bounded  or  even 
darkly  bordered  on  the  other.  If  such  a  diaphanous  vesicle  projects  more  into  the 
vitreous,  the  even  red  of  the  choroid  and  the  vasa  vorticosw  are  only  seen  when  the 
light  from  the  mirror  falls  perpendicularly,  and  the  subretinal  fluid  is  more  strongly 
illuminated ;  elsewhere  the  cavity  remains  dark,  and  the  detached  portion  of  retina 
appears  between  the  brighter  folds  as  a  blue-gray  or  dirty  green.  Often,  however, 
the  opacity  is  much  thicker ;  on  ophthalmoscopic  examination  the  sac  is  distinctly 
seen,  appears  dirty  yellowish- white,  with  deeper  shadows  in  some  places,  or  quite 
opaque,  pale  grayish-yellow,  with  brighter  and  darker  parts.     (C'ltro.  lith.,  1ST.) 

Frequently  the  cloudiness  extends  beyond  the  bounds  of  the  detachment  and  dis- 
appears gradually  in  the  otherwise  normal  fundus,  or  totally  envelops  this  in  varying 
thickness.  Where  the  detachment  is  below,  we  often  find  a  portion  of  the  retina  to 
the  side  or  above  clouded,  and  it  is  then  probable  that  the  detachment  was  origin- 
ally developed  there,  and  that  the  fluid  has  subsequently  sunk  down.  Not  unfre- 
quently,  also,  the  optic-nerve  entrance  lies  in  the  opacity,  and  then  shows  the  signs 
of  diffuse  inflammation,  while  otherwise,  except  by  slight  redness,  it  evinces  no 
changes,  or  in  old  cases  it  may  have  the  signs  of  atrophy.  Often,  also,  the  character 
of  diffuse  neuro-retinitis  appears  in  the  entire.retina,  the  papilla  included. 

In  partial  detachments,  even  at  the  first  glance,  the  posterior  border  is  seen  as  a 
dark,  almost  black  line,  blurred  on  one  side,  which  renders  still  more  evident  'the 
contrast  between  the  detached  portion  and  the  surrounding  parts  of  the  fundus. 
•This  line  is  particularly  sharp  and  dark  when  the  base  of  the  detachment  is  perpen- 
dicular or  overhanging,  and  where  the  sac  is  very  movable  it  may  change  in  length, 
direction,  and  color,  or  even  disappear  temporarily,  according  to  the  position  of  the 
part  of  the  wall  in  question,  at  any  given  time.  It  is  the  shade  cast  by  the  part  of 
the  base  of  the  detachment  not  illuminated  by  the  mirror.  Where  the  base  slopes 
gradually,  this  dark  boundary-line  is  absent,  and  its  place  is  only  indicated  by  the 
curvature  of  the  vessels,  and  perhaps  by  some  signs  in  the  cloudy  retinal  tissue. 

Moreover,  the  papilla  and  yellow  spot  are  not  unfrequently  permanently  or  tem- 
porarily hidden  by  the  overhanging,  as  well  as  by  the  movements,  of  the  sac.  If  this 
obscuration  of  the  papilla  is  only  partial,  its  shape  varies  continually  with  every 
motion  of  the  detached  retina ;  sometimes  it  appears  in  its  natural  circular  shape, 
sometimes  is  indented  on  one  side,  and  this  change  occasionally  gives  the  deceptive 
impression  that  the  papilla  itself  moves,  as  if  it  sometimes  elongated,  sometimes  con- 
tracted. 

In  total  detachments  all  these  peculiarities  are  wanting,  the  entire  discolored 
fundus  waves  hither  and  thither.  If  the  papilla  is  recognized  at  all,  it  is  only  occa- 
sionally for  a  moment  by  the  peculiar  arrangement  of  the  central  vessels. 
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The  retinal  vessels  are  distinctly  designated  on  the  "wavy  surface.  They  usually 
appear  much  darker  than  normal,  in  some  places  even  black,  and  this  is  particularly 
true  when  portions  running  over  dark  parts  of  the  detachment  are  observed.  Over 
thick,  cloudy,  opaque  spots,  or  when  the  detached  retina  is  more  transparent,  and 
the  reflected  light  falls  perpendicularly,  thus  brightly  illuminating  the  space  behind 
the  detachment,  they  appear  of  a  clear  blood-red,  showing  a  certain  amount  of 
integrity.  (Liebreich.)  "Where  the  dioptric  media  are  clear,  the  vessels  are  distinctly 
seen  ;  rarely  they  appear  powdered  over  or  interrupted  by  cloudiness  of  the  inner 
layer  of  retina.  In  advanced  atrophy  of  the  detached  portion  they  are  invisible  in 
some  places,  or  appear  only  as  dense  white  or  black  granular-branched  strings.  Of 
course  they  follow  the  sections  of  retina  containing  them.  Hence  in  the  detachment 
they  appear  much  curved,  for,  ascending  an  eminence,  they  seem  arched  anteriorly  ; 
then  sinking  back  into  a  furrow,  they  disappear  to  appear  at  another  spot,  again  to 
curve  outward,  etc.     When  the  eye  moves,  they  actually  dance  around  the  fundus. 

If  pigment  collections,  extravasations,  Cholesterine  crystals,  &c,  cover  the  detached  retina,  it 
gives  a  very  peculiar  appearance.  There  is  a  motion  over  and  through  each  other  of  the  most 
varied  objects,  just  as  in  a  rotated  kaleidoscope.  But  if  the  globe  becomes  motionless  the  excur- 
sions lessen,  and  the  individual  objects  return  to  their  former  relative  positions.  These  diseased 
products  attached  to  the  retina  are  thus  distinguished  from  similar  masses  suspended  in  a  fluid 
vitreous.  These  latter  may  also  oscillate,  but  finally  always  sink  to  the  floor  without  preserving 
a  certain  relative  position. 

Of  course  all  these  appearances  presuppose  the  transparency  of  the  dioptric  media. 
But  this  requirement  is  not  often  fulfilled  ;  on  the  contrary,  opacities  of  the  vitreous 
usually  accompany  subretinal  effusion,  and  even  precede  it  in  most  cases.  They  are 
occasionally  partial,  and  appear  like  delicate  clouds  over  the  detachment.  More 
frequently,  however,  they  extend  over  a  large  part  of  the  fundus.  Usually,  also, 
they  tremble  or  even  wave  about  on  motion  of  the  eye ;  they  are  moreover  not  per- 
manent, for  they  sometimes  increase  in  size  and  become  more  dense,  at  others  con- 
tract and  become  clearer,  or  even  totally  disappear  for  a  time.  Before,  as  well  as 
during,  relapses  of  the  inflammatory  process,  they  usually  increase  in  extent  and 
density,  and  hence  they  should  not  be  neglected  in  forming  a  prognosis. 

Frequently,  also,  a  view  of  the  interior  of  the  eye  is  hindered  by  cataract,  especially  by  polar 
and  capsular,  more  rarely  by  simple  lenticular,  cataract.  The  polar  form  depends  mostly  on  the 
same  causes  as  the  detachment ;  the  capsular  cataract  usually  results  from  the  iiido-choroiditis 
which  comes  ou  subsequently.  The  lenticular  cataract  is  probably  usually  the  result  of  the  dis- 
turbances of  nutrition  showing  themselves  by  atrophy  of  the  eye-ball. 

c.  The  subjective  symptoms  are  not  less  marked,  provided  that  the  functional 
power  of  the  retina  has  not  yet  been  affected  by  inflammation  or  atrophy ;  then  the 
detachment  is  indicated  in  the  field  of  vision  as  a  bright  but  vacant  spot.  This  is, 
however,  often  reddish  or  brownish  when  there  are  extravasations  of  blood.  When 
the  patient  looks  at  the  sky  or  a  distant  bright  wall,  this  spot  assumes  the  appear- 
ance of  a  cloud  with  irregular  contours.  The  detached  retina  rarely  retains  its 
functions  so  far  as  to  permit  the  recognition  of  large  objects.  (Pagenstecher.)  The 
interruption  caused  in  the  visual  field  corresponds  in  position  to  the  detachment. 
Hence  in  recent  cases  it  is  usually,  and  in  old  cases  almost  constantly,  in  the  upper 
half  of  the  field  of  vision,  so  that  simply  from  this  localization  of  the  blind  spot  we 
may  with  some  probability  infer  the  existence  of  retinal  detachment.  (Grarfe.) 
The  extent  of  the  interruption,  ou  the  contrary,  is  often  greater  than  corresponds 
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with  the  base  of  the  space  filled  -with  fluid,  which  is  explained  by  the  fact  that  the 
material  changes  of  the  retinal  tissue  extend  beyond  the  limits  of  the  detachment. 

The  clearness  of  perception  in  the  rest  of  the  retina  may  still  be  normal,  and  if 
the  parts  about  the  macula  lutea  are  not  involved  in  the  detachment,  a  certain 
amount  of  sharpness  of  vision  may  still  remain.  More  frequently,  however,  and  in 
old  cases,  almost  always  the  sharpness  of  vision  is  considerably  diminished,  and,  as 
the  detachment  usually  extends  up  to  the  horizontal  meridian,  or  beyond  it,  the 
fixation  is  usually  excentric.  In  many  cases  the  function  is  even  reduced  to  quan- 
titative perception  of  light,  or  even  this  is  wanting.  This  does  not,  however,  depend 
entirely  on  the  grade  and  extent  of  the  detachment.  A  certain  amount  of  sensitive- 
ness to  light  has  been  observed  in  total  detachments.  It  is  remarkable  that  the 
impressions  are  then  projected  outwardly  in  the  direction  of  the  axis  of  vision. 
(Graefe.) 

"Where  the  retina  has  preserved  a  high  grade  of  functional  activity  in  some 
places,  the  patients  often  complain  of  distorted  or  colored  vision.  All  over  the  field 
of  vision,  or  only  on  the  borders  of  the  interruption,  objects  seem  to  have  colored 
outlines,  to  be  curved,  bent,  distorted,  or  partly  hidden.  They  often  partially 
disappear,  rise  again,  and  wind  about  in  tortuous  or  zigzag  lines,  when  the  eye 
moves. 

This  shows  a  change  of  position  of  a  part  of  the  retinal  elements  which  receive  and  localize 
the  impressions  of  light.  Hence,  when  the  eye  is  at  rest,  a  close  correspondence  of  the  apparent 
distortions  of  objects  with  the  place  and  direction  of  the  detachment  may  often  be  observed. 
( Clausen.)  , 

The  colored  border  and  wavy  motion  of  objects  are  characteristic  of  the  metamorphopsia 
dependent  on  retinal  detachments.    {Knapp.) 

At  the  same  time  a  certain  state  of  excitability  of  the  visual  organ  appears  in 
the  very  commencement  of  the  disease.  The  patient  is  much  annoyed  by  the  sub- 
jective appearance  of  colored  or  white  balls,  drops,  twinkling  stars,  fiery  wheels, 
shooting  rockets,  &c,  which  often  surround  the  field  of  vision,  and  appear  particu- 
larly after  active  movement  or  excitement  of  the  circulation,  &c. 

Causes. — Subretinal  effusion  often  occurs  spontaneously,  without  being  caused 
by  any  perceptible  external  injury.  It  rarely  affects  normally-formed  eyes,  but 
chiefly  myopic  eyes ;  the  percentage  of  these  affected  is  so  great,  that  no  one  can 
doubt  that  there  is  an  intimate  connection  between  congenital  myopia  and  detach- 
ment of  the  retina.  Clinical  observations  establish  the  fact  that  myopia  alone  may 
form  a  disposing  cause.  At  any  rate,  the  occurrence  or  rapid  increase  of  an  exist- 
ing posterior  staphyloma,  especially  if  accompanied  by  posterior  sclero- choroiditis, 
is  a  factor  of  great  pathogenetic  importance,  as,  besides  increasing  the  disposition,  it 
involves  an  immediate  cause ;  for  the  uneven  tension  of  the  retina,  depending  on 
the  protrusion  of  the  sclera,  is  to  be  regarded  not  only  as  a  direct  irritant,  but  also 
as  a  necessary  cause  of  disturbance  of  circulation.  Hence  the  above-mentioned  sub- 
jective symptoms  of  excitement  are  referred  to  it. 

In  other  cases,  it  is  caused  by  wounds,  concussions,  blows,  kicks,  &c,  which 
affect  the  eye  directly  or  indirectly,  sometimes  by  penetrating  wounds,  especially  those 
that  affect  the  sclera.  In  either  case,  not  unfrequently  intraocular  or  occasionally 
subretinal  hemorrhages  concur.  As  a  result  of  the  inflammatory  reaction,  the  de- 
tachment is  often  developed  very  early,  but  frequently  it  does  not  occur  till  late,  and 
is  then  usually  referable  to  the  chronic  process  of  proliferation  which  is  readily 
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induced  by  such  injuries,  and  sometimes  lasts  for  months  or  years,  with  temporary 
remissions  and  exacerbations,  and  usually  results  in  atrophy  of  the  eye-ball.  The 
atrophy  of  cicatrical  masses  closing  any  choroidal  ruptures  (ßämisch),  or  wounds 
of  the  sclera  {H.  Midler),  must  certainly  be  regarded  as  very  rare  mechanical  causes. 
Abscesses  .in.  the  orbit  have  been  exceptionally  observed  as  causes  of  detached 
retina.  (Graefe,  Berlin.)  It  is  easy  to  conceive  that  the  compression  of  the  vessels 
caused  by  the  protrusion  of  the  globe,  that  is,  the  disturbances  of  circulation  in  the 
choroid  and  retina,  should  cause  the  exudation. 

Subretinal  effusion  is  more  frequently  developed  from  proliferating,  choroidal 
tumors. 

Under  such  circumstances,  when  a  considerable  amount  of  fluid  has  been  effused  between  the 
tumor  and  retina,  the  detachment  appears  to  be  primary,  and  a  correct  diagnosis  is  very  difficult, 
if  the  signs  of  intraocular  pressure,  the  enlargement  of  the  episcleral  vessels  in  the  detachment, 
&c,  do  not  show  the  existence  of  a  new  formation. 

We  have  already  spoken  of  secondary  detachments  of  the  retina  in  neuro-retinitis,  &c. 

Course  and  Results. — Subretinal  effusion  is  often  developed  quite  gradually, 
and  without  prominent  symptoms,  especially  when  it  has  been  caused  by  slight 
external  injuries,  so  that  where  the  patient  is  not  very  intelligent,  it  may  long  remain 
unnoticed.  Usually  the  delicate  veiling  and  indistinctness,  or  the  distorted  and 
colored  vision  of  excentric  objects,  dependent  on  vitreous  cloudiness,  is  first  noticed ; 
but  on  careful  examination,  the  interruptions  of  the  visual  field  are  found,  while  the 
detachment  is  scarcely  perceptible,  and  can  only  be  discovered  by  careful  examina- 
tion with  the  ophthalmoscope.  Then  it  is  often  weeks  before  the  disease  is  sharply 
defined  objectively  and  subjectively.  On  the  other  hand,  extensive  subretinal  exu- 
dations sometimes  occur  very  quickly,  especially  when  injuries,  sudden  congestions, 
or  rapid  increase  of  posterior  staphyloma,  were  the  immediate  cause.  The  symptoms 
are  then  still  more  rarely  distinct  from  the  commencement,  since  extensive  vitreous 
opacities,  extravasations  of  blood,  or  the  material  changes  of  large  sections  of  retina, 
annul  the  individual  characteristics,  by  limiting  vision  to  quantitative  perception  of 
light,  or  entirely  removing  it ;  and,  on  the  other  hand,  also,"  by  rendering  it  impos- 
sible to  see  the  interior  of  the  diseased  eye.  It  is  only  subsequently,  after  clearing 
up  of  the  dioptric  media  and  partial  restoration  of  the  function  of  the  retina,  that  we 
have  the  characteristic  appearances. 

If  the  detachment  was  not  originally  in  the  lower  half  of  the  retina,  the  effusion 
changes  its  place  in  the  course  of  weeks  or  months  ;  part  of  the  fluid  sinks  down- 
ward, causing  a  secondary  detachment,  while  the  rest  is  absorbed.  The  formerly 
detached  portion  then  becomes  adherent  to  the  choroid.  It  may  re-acquire  its 
normal  appearance,  and  possibly,  also,  its  full  functional  activity.  But  it  usually 
remains  more  or  less  cloudy,  and  gives  indistinct  images ;  indeed,  the  interruption 
often  continues,  but  it  is  usually  less  extensive.  If  the  primary  detachment  was 
very  near  the  yellow  spot,  or  this  was  only  hidden  by  the  overhanging  sac,  without 
participating  in  the  disease,  vision  may  be  be  very  decidedly  improved  by  the 
diminution  of  the  fluid,  and  the  restoration  of  functional  activity  to  the  retina,  which 
becomes  again  attached.  For  as  the  effusion  seeks  the  deepest  part  of  the  globe 
which  corresponds  to  the  equator,  that  is,  to  a  very  excentric  section  of  the  retina, 
the  secondary  interruption  falls  in  a  part  distant  from  the  center  of  the  visual  field 
and  in  its  upper  half,  and  is  easily  overlooked,  or,  like  the  "blind  spot"  {Mariotte's), 
filled  out  by  the  judgment ;  and  this  happens  the  more  readily  as  it  is  smaller  than 
the  primary  interruption  was. 
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But  retinal  detachments  at  any  place,  whether  occurring  there  primarily  or  by 
sinking,  may  disappear  by  resorption  of  the  fluid.  Thus,  possibly,  a  permanent  and 
true  cure  may  result.  Unfortunately,  subretinal  effusion  does  not  often  take  this 
course,  or  does  not  follow  it  to  the  end.  The  above-indicated  conditions  are 
repeated.  Frequently  the  detached  portion  is  re-adjusted,  but  its  tissue  does  not 
clear  up,  or  the  functional  activity  does  not  return,  as  the  nervous  elements  have 
been  seriously  affected  by  the  original  disease. 

Sometimes,  also,  the  fluid  leaves  coagula  which  attach  the  retina  to  the  choroid,  and  are  seen  as 
indistinct  cloudy  striae  and  laminae,  with  some  rupture  of  the  tapetum.  Exceptionally  the 
adjustment  of  the  sac  is  imperfect,  but  still  it  re-acquires  a  certain  amount  of  qualitative  sensi- 
tiveness to  light.     (Pagenstecher.) 

Such  an  incomplete  cure,  and  still  more  rarely  a  true  one,  can  only  be  looked  for 
in  recent  cases,  or  at  least  in  those  not  yet  very  old,  and  where  the  detachment  is 
not  extensive.  If  such  results  have  been  observed  in  extensive  or  even  total 
detachments  {Kittel,  Steffan),  or  after  they  have  existed  for  months  (Seconal, 
NiemeUcheck),  they  are  rare  exceptions,  and  can  not  influence  the  prognosis.  Great 
cloudiness  and  excessive  limitation  of  vision  are  unfavorable  symptoms,  for  they 
lead  us  to  suspect  deep  material  change  of  tissue.  The  prognosis  is  most  influenced, 
and  is  even  governed,  by  the  cause.  Indeed,  experience  teaches  that,  under  otherwise 
favorable  circumstances,  those  detachments  recede  most  readily  which  have  been 
developed  in  normal  eyes  as  a  result  of  injuries,  with  slight  solution  of  continuity  of 
the  sclera,  or  none  at  all,  as  a  result  of  disturbance  of  circulation  (Graefe,  Berlin)  ; 
but  above  all,  as  a  result  of  injuries  which  act  temporarily,  that  is,  in  cases  where 
the  original  cause  quickly  disappeared,  and  the  state  of  the  affected  part  allowed  a 
complete  removal  of  the  disturbance  of  nutrition.  "Where  the  subretinal  effusion 
forms  on  an  already  diseased  base,  perhaps  it  is  only  one  symptom  of  a  commencing 
or  already  progressing  atrophy  of  the  eye  ;  or  where  the  cause  continues  to  act,  as  is 
usually  the  case  in  staphylomatous  disease  of  the  sclera  and  choroid,  there  is  no 
hope,  although  even  here  temporary  improvements  and  arrests  of  progress  are 
among  the  possibilities. 

.The  spontaneous  ruptures  of  the  detached  retina,  which  not  unfrequently  occur, 
are  very  advantageous  for  the  permanent  arrest  or  incomplete  cure.  For  the 
unimpeded  escape  of  the  subretinal  fluid  into  the  vitreous  relieves  or  lessens  the 
tension  and  pressure  to  which  the  parts  at  the  base  of  the  detachment  are  subjected 
from  the  exudation  fixed  in  the  tense-vesicle,  or  waving  about  in  the  loose  sac. 
Thus  not  only  a  source  of  irritation,  but  also  a  direct  mechanical  cause  for  the 
increase  of  the  detachment,  is  removed.  "Where  the  dropsy  extends  far  laterally, 
the  favorable  effect  of  the  rupture  is  but  slight,  for  then  a  cause  of  tension  of  the 
base  still  exists,  for  the  detached  portion  of  retina  itself,  on  account  of  its  weight, 
is  thrown  into  motion  as  often  as  the  eye  moves.  In  small  or  even  moderate 
detachments,  on  the  contrary,  where  the  motions  of  the  detached  portion  are  slight, 
the  effect  is  ofien  remarkable :  the  sac  sinks  in ;  its  walls,  starting  from  the  base,  are 
gradually  attached  to  the  choroid;  not  unfrequently  the  new  adhesion  is  complete, 
only  at  the  point  of  perforation  there  remains  a  small  gaping  opening  with  irregular 
borders,  where  the  edges  have  partially  retracted  by  folding  or  rolling  up.  They 
form  a  sort  of  wall-,  and,  from  the  cloudiness  of  the  retina  and  the  adhesive 
material,  have  a  bright  white  or  yellowish  color,  and  strongly  contrast  with  the 
11 
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choroid  exposed  ia  the  opening,  which  is  normal,  or  figured  by  ruptures  of  the 
tapetum.     {Liebreich.) 

But  on  the  whole,  even  under  the  above-mentioned  favorable  circumstances,  true 
or  incomplete  cures  are  not  often  observed  ;  indeed,  actual  arrests  of  the  process  are 
not  frequent  occurrences.  But  in  most  cases  the  disease  progresses  steadily,  the 
detachment  extends  with  repeated  renewals  of  the  inflammation,  or  the  retina  and 
papilla  become  more  cloudy  without  increase  of  the  effusion,  the  functional  activity 
of  the  eye  decreases  more  and  more,  and  is  finally  destroyed.  Usually  symptoms 
pointing  to  choroiditis  or  irido-choroiditis  occur  sooner  or  later.  Then  the  eye  is 
ruined,  it  becomes  softer,  and  its  atrophy  can  not  be  prevented. 

Frequently  the  loss  of  one  eye  does  not  end  the  evil ;  the  second  is  sooner  or 
later  affected.  Retinal  detachment  and  finally  atrophy  occur  in  it  also.  In  normally- 
formed  eyes,  and  where  the  effusion  is  developed  as  a  direct  result  of  external  injury, 
this  most  unfortunate  of  all  terminations  is,  it  is  true,  not  to  be.  dreaded.  But 
where  myopia  and  especially  progressive  posterior  scleroidal  staphyloma  cause  the 
process,  as  is  generally  the  case,  the  second  eye  is  as  a  rule  affected,  the  cause  acting 
almost  always  in  both  eyes. 

The  Treatment  is  rather  unsatisfactory,  except  where  the  disease  has  been 
excited  by  injuries  which  may  be  removed  or  relieved  by  treatment.  "We  should 
aim  at  avoiding  sources  of  irritation,  which  may  maintain  or  increase  the  original 
disease,  and  at  limiting  as  far  as  possible  the  movements  of  the  eye,  which  mechan- 
ically increases  the  progress  of  the  detachment.  So,  in  case  where  there  is  hope  of 
a  cure,  or  at  least  of  an  improvement,  careful  regimen,  and  above  all  the  systematic 
wearing  of  a  binocular  protective  bandage,  are  indicated.  "Where  the  inflammatory 
origin  of  the  disease  is  shown  by  diffuse  cloudiness  of  the  retina  and  vitreous, 
mercurials  may  be  used  advantageously.  Indeed,  the  treatment  recommended  for 
diffuse  neuro-retinitis  has  appeared  beneficial  in  many  cases,  as  a  departure  of  the 
cloudiness,  and  often,  also,  a  diminution  of  the  diffusion  with  decided  improvement 
of  vision,  resulted.  Unfortunately,  these  results  were  not  obtainable  except  under 
circumstances  where  a  spontaneous  improvement  or  cure  was  possible. 

Recently  it  has  been  7-ecommended  to  pierce  the  sclera,  at  the  point  where  the  retina  is  detached, 
with  a  fine  knife,  and  draw  off  the  subretinal  fluid  (Sichel),  then  to  apply  a  protective  bandage 
and  treat  antiphlogistically,  as  after  other  eye-operations.  If  necessary,  the  operation  should  be 
repeated  once  or  twice.  Its  success  has  not  beeu  proved  (Graefe,  Seconal),  although  in  some 
cases  temporary  improvement  was  obtained.  Hence  this  operation,  which  is  called  "  opldhalmo- 
centhese,"  had  better  be  avoided. 

The  undeniably  favorable  effect  that  spontaneous  ruptures  of  the  detached  retina 
have  on  the  subsequent  course  of  the  disease,  excited  the  idea  of  an  operative 
division  of  the  sac.  (Graefe.)  Hence  perforation  of  the  retina  is  quite  common  in 
practice.  Of  course  it  can  only  be  useful  where  the  state  of  the  internal  parts 
permits  an  actual  removal  of  the  existing  disturbances  of  nutritioD,  that  is,  in  recent 
cases,  and  where  the  cause  of  the  process  can  be  subdued,  or  at  least  limited  in  its 
further  action.  From  what  was  above  stated,  it  is  evident  that  these  conditions  can 
be  but  rarely  fulfilled.  This  is  why  the  operation  can  so  far  claim  jio  permanent 
results  ;  temporary  sometimes,  it  is  true,  very  desirable  improvements  in  the  objective 
appearances  as  well  as  in  functional  activity  are  all  that  can  be  obtained.  But  the 
claim  that  in  well-chosen  cases  carefully  operated  on,  complete  loss  of  vision  at  least 
may  be  prevented  (Graefe),  is  a  mistake,  for  relapses  of  the  process  with  subsequent 
participation  of  the  uvea  and  consequent  atrophy  of  the  eye  are  not  rare  occurrences. 
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Altogether,  there  is  no  very  urgent  indication  for  it,  and  when  we  take  into  consid- 
eration the  deep  moral  impression  made  on  the  patient  hy  any  operation,  and 
particularly  hy  an  unsuccessful  one,  we  should  not  blame  any  one  as  neglecting 
suitable  precautions  who  leaves  it  undone. 

The  safe  performance  of  retinal  puncture  is  not  unfrequently  difficult,  particularly  in  recent 
cases,  where  it  might  do  most  good.  At  one  time  opacities  of  the  vitreous,  preventing  a  clear 
view  of  the  field  of  operation,  at  another  transparency  of  the  detached  retina,  render  a  distinct 
view  of  the  parts  impossible,  and  prudence  requires  us  to  avoid  the  blood-vessels.  In  small  or 
slight  detachments,  there  is  also  the  danger  of  wounding  the  choroidal  vessels.  Finally,  in  such 
comparatively  favorable  cases  there  is  the  necessity  of  using  the  ophthalmoscope  to  bring  the 
detachment  into  view,  so  as  not  to  maneuver  around  blindly  with  the  instrument.  This  difficulty 
must  not  be  underrated.  But  where  the  detachment  and  the  accompanying  cloudiness  of  the 
retina  are  so  far  advanced  that  the  vesicle  can  be  seen  with  the  naked  eye  clearly  enough  for  us 
to  operate  with  ease,  we  dare  not  expect  much  from  the  operation. 

That  we  may  obtain  a  better  view  into  the  eye,  the  operation  should  always  be 
performed  with  the  pupil  widely  dilated,  and  the  patient  sitting  up.  The  instru- 
ment to  be  used  is  a  fine  sickle-shaped  needle,  or,  still  better,  a  delicate  double- 
edged  Dalrymple  "  stop-needle,"  such  as  is  used  for  discision  of  cataract  by  kera- 
tonyxis.  The  head,  eyelids,  and  globe  being  securely  held,  the  needle  is. to  be  passed 
perpendicularly  through  the  sclera  about  four  or  five  lines  behind  the  edge  of  the 
cornea,  advanced  about  eight  lines  into  the  vitreous,  and  then  turned  to  the  detach- 
ment, to  divide  the  latter  by  slight  strokes.  (  Graefe.)  At  the  same  time  we  should 
avoid  wounding  the  larger  retinal  vessels  or  the  choroid,  which,  from  the  continual 
giving  way  of  the  sac,  will  require  all  the  care  of  the  operator. 

As  experience  teaches  that  such  sharp  linear  solutions  of  continuity  readily 
adhere  again,  it  has  been  recently  recommended  to  tear  the  detached  portion  instead 
of  simply  puncturing.  For  this  purpose,  two  needles  are  passed  through  the  sclera 
at  suitable  distances  from  each  other;  then  approaching  their  points  through  the 
vitreous  at  the  surface  of  the  sac,  they  are  made  to  tear  the  latter  sufficiently  by 
making  lever-like  movements  with  them.     (Bowman.) 

It  has  also  been  attempted  to  combine  tapping  the  subretinal  fluid  with  division  of  the 
detachment.  For  this  purpose  a  trocar  needle  is  used,  which  is  usually  introduced  through  the 
sclera  between  the  superior  and  external  recti  muscles,  about  four  or  five  lines  behind  the  border 
of  the  cornea,  and  then  passed  through  the  vitreous  into  the  sac.  The  fluid  is  allowed  to  escape, 
and  the  opening  in  the  retina  is  enlarged.     (  Wecker.) 

The  after-treatment  corresponds  with  that  of  other  operations  on  the  globe. 
Keeping  in  bed,  antiphlogistic  regimen,  and  particularly  the  continuous  use  of  a 
protective  bandage  over  both  eyes  for  several  days,  are  the  chief  points.  Vitreous 
opacities  of  an  inflammatory  character  readily  occur ;  these,  however,  soon  disappear. 
The  operation  is  not  usually  followed  by  great  reaction. 

Authorities. — Coccius,  Ueber  die  Anwendung  des  Augenspiegels.  Leipzig.  1853.  S.  125,  128. 
—Bowman,  Ophth.  hosp.  reports,  VI.  1864.  May.  P.  ISi.—Schweigger,  A.  f.  0.  VI.  2.  S.  324,  329, 
Vorlesungen  über  den  Gebrauch  des  Augenspiegels.  Berlin,  1863.  S.  118. — Stellwag,  Ophth.  II. 
S.  100,  Wiener  med.  Wochenschrift,  1864.  Nro.  10.— Ä  Müller,  A.  f.  0.  IV.  I.  S.  369  et  seq.— 
Kiels,  ibid.  XL  2.  S.  242,  249.— Graefe,  ibid.  1. 1.  S.  358,  362,  369,  IL  1.  S.  222,  II.  2.  S.  260  et  seq., 
III.  2.  S.  391  et  seq.,  IV.  2.  S.  235,  238,  IX.  2.  S.  85,  88,  90.,  klin.  Monatbl.  1863.  S.  49,  57,  60, 
1865.  S.  IZI.—Donders,  A.  f.  0.  I.  2.  S.  113,  Anomalien  der  Refräc.  und  Accom.  Wien,  1866.  S. 
335.— Liebreich,  A.  f.  0.  V.  2.  S.  251,  256,  258,  Atlas  der  Ophthalmoscopie,  Berlin,  1863.  Taf.  7.— 
Secondi,  Clinica  oc.  di  Genova.  Riassunto,  Torino,  1865.  S.  61,  134.— Pagenstecher  and  Sämisch, 
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klin.  Beobacht.  Wiesbaden,  1861.  I.  S.  50.  II.  S.  23.— Tetzer,  "Wiener  med.  Jahrbücher,  1864.  S. 
165. — Kittel,  Wiener  allg.  med.  Zeitschrift.  1860.  Nro.  22,  23. — NiemetscJuek,  Wiener  medicinal- 
halle,  1861.  Nro.  47.— Classen,  A.  f.  0.  X.  2.  S.  155,  160.— Knapp,  kl.  Monatbl.  1864.  S.  307  — 
Alf.  Graefe,  ibid.  1863.  S.  233.— Berlin,  ibid.  1866.  S.  IT.—Sämisch,  ibid.  S.  Ill,  115.— Stefan,  ibid. 
S.  75.—  Wecker,  ibid.  1865.  S.  117 .—Hirschman,  ibid.  1866.  S.  229,  2Z8.—Zekender,  ibid.  S.  239.— 
Sichel,  Clinique  europ.  1859.  Nro.  W.—Rydel,  Wien  med.  Jahrb.  1866.  4.  S.  40,  45. 

Atrophy   of   the    Optic   Nerve    and    Retina. 

Pathology. — A  distinction  is  usually  made  between  pure,  nervous,  or  pellucid 
and  cloudy  atrophy.     Both  depend  on  inflammatory  processes. 

Pure,  or  better,  gray  or  gelatinous,  atrophy  is  always  characterized  originally  by 
increase  of  the  connective  tissue.  This  swells  from  proliferation  and  the  deposit  of 
a  gray,  glutinous  mass,  which  contains  a  large  number  of  delicate,  clear,  nucleated 
cells  in  variable,  often  great,  numbers,  and  becomes  gelatinously  translucent.  The 
nervous  elements  appear  separated,  often  broken  up,  and  finally  separate  into 
various  forms,  but  usually  into  spherical  smooth  masses,  which  partly  undergo  fatty 
disintegration,  change  to  non-nucleated  fat  granular  masses,  but  partly  sclerose,  and 
become  choloid  or  amyloid  bodies.  Sometimes  the  proliferation  of  the  neurilemma, 
sometimes  the  fatty  degeneration  and  sclerosis  of  the  medulla,  preponderate. 
Finally  the  connective-tissue  framework  atrophies  to  a  thick  gray,  vitreous,  stiff 
mass,  which  falls  into  uneven  lamina3  on  pressure,  or  to  a  hard,  opaque,  filamentary 
callosity,  which  contains  in  it  the  remains  of  inflammatory  cell-proliferation,  and 
fatty  or  sclerosed  medullary  substance.    (Rokitansky.) 

In  cloudy  atrophy  the  nervous  elements  conduct  themselves  in  the  same  way,  if 
they  have  not  already  become  fatty  during  the  inflammation ;  the  difference  lies 
chiefly  in  the  prominence  of  the  connective-tissue  new  formation ;  the  process 
represents  a  degenerative  hypertrophy  of  the  connective  tissue,  and  retains  this 
character  subsequently,  even  after  atrophy  has  occurred. 

1.  In  either  form  the  nerve-trnnk  is  finally  reduced  to  a  hard  tendinous  cord,  in 
which  the  nerve-filaments,  and  often  also  most  of  the  vessels,  are  destroyed.  As  the 
outer  sheath  of  the  orbital  portion  does  not  contract  proportionately,  it  no  longer  fits 
the  trunk,  but  lies  loose  and  in  folds  around  it,  like  a  half-filled  tube.  The  connection 
between  the  two  is  kept  up  by  a  delicate,  relaxed,  wide-meshed  network  of  connect- 
ive tissue,  which  is  probably  surrounded  by  a  variable  amount  of  serous  fluid. 

In  excessive  atrophy  as  a  result  of  progressive  shrinkage,  even  the  base  of  the  interval  between 
the  two  nerve-sheaths  is  removed  toward  the  level  of  the  choroid,  and  on  account  of  the  diminu- 
tion of  the  anterior  end  of  the  nerve,  the  interval  widens,  so  that  the  anterior  eud  of  the  interspace 
between  the  sheaths  forms  a  broad  ring-shaped  sinus,  which  lies  within  the  posterior  scleral 
opening  behind  the  lamina  cribrosa. 

In  sections  of  the  atrophied  nerve-trunk,  parallel  to  the  nerve-axis  and  lying  near  each  other, 
we  may  still  recognize  strhe  of  the  formerly  existing  nerve-bundles  and  their  neurilemma;  but 
from  the  increase  of  the  latter,  the  former  are  pressed  more,  apart  than  normally.  Instead  of 
nerve-filaments  we  find  a  browuish-vellow  trausluceut  substance,  formed  into  strings  by  the 
sheath,  which  consists  chiefly  of  a  molecular  organic  base,  choloid,  amyloid  masses,  and  shrunken 
nucleated  formations.  At  the  same  time  we  often  meet  groups  of  pigment  free  or  inclosed  in 
cells,  which  are  caused  by  hemorrahagic  extravasations  or  new  formations,  obliterated,  often 
chalky  vessels,  Cholesterine,  and  chalky  masses.  Sometimes  the  chalk  is  in  excess  in  some  places 
and  collects  into  larger  masses,  which  appear  encased  in  the  atrophied  medulla  of  the  nerve  or 
papilla.  (Graefe.)  Exceptionally,  also,  partial  ossification  of  the  atrophied  connective  tissue  may 
occur  in  some  places. 
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2.  In  the  optic  papilla  and  in  the  retina,  the  two  forms  of  atrophy  are  more  dis- 
tinct anatomically  than  symptomatically. 

Pure  or  gray  atrophy  usually  limits  itself  to  the  head  and  actual  expansion  of 
the  nerve,  hence  to  the  filament  and  ganglion  layers  of  the  retina  (IT.  Midler),  and 
on  the  contrary,  to  leave  undisturbed  the  mosaic  layers  of  the  latter  as  well  as  the 
tapetum  and  choroid.  The  destruction  of  the  nervous  elements  and  the  atrophy  of 
the  connective-tissue  framework  necessarily  cause  a  decrease  in  volume,  which  is 
especially  perceptible  in  the  optie  papilla.  For  as  the  cauda  equina  of  the  optic 
nerve  is  reduced  to  a  thin  layer  of  obsolete  connective  tissue,  which  contains  only  a 
few  choloid  bodies  and  remains  of  nuclei,  the  papilla  flattens,  sinks  in,  and  appears 
excavated.  The  deepest  part,  of  the  excavation,  which  usually  corresponds  to  the 
porta  vasorum,  does  not  often  extend  behind  the  posterior  choroidal  boundary. 
(H.  Midler.)  But  such  cases  do  occur  ;  for  the  membrana  cribrosa  readily  partici- 
pates in  the  proliferation  of  the  neurilemma.  It  is  then  relaxed  like  the  latter,  and 
naturally  loses  its  power  of  resistance.  If  the  diminution  of  resisting  power  reaches 
a  certain  point,  even  the  normal  intraocular  pressure  suffices  to  make  the  membrane 
give  way ;  it,  with  the  obsolete  stratum  lying  on  it,  recedes ;  the  result  is  a  deep, 
sloping  excavation,  or  exceptionally  one  with  steep  edges,  such  as  constantly  occurs 
in  glaucoma. 

The  assertion  that  such  excavations  are  exclusively  found  in  glaucomatous  affections,  and  are 
pathognomonic  of  this  disease  (Grae/e),  is  disproved  by  actual  observation. 

A  large  portion  of  the  numerous  small  vessels  of  the  papilla  and  retina  is  entirely 
destroyed,  and  this  is  one  cause  of  the  peculiar  paleness  presented  by  the  papilla 
affected  with  gray  atrophy.  The  adventitious  tissue  on  the  trunks  and  larger 
branches  of  the  central  vessels  often  thickens  decidedly,  from  participation  of  the 
framework  in  the  original  proliferation.  As  a  result  of  the  shrinking,  the  caliber 
often  diminishes,  and  occasionally  even  complete  obliteration  of  some  of  the  chief 
branches  occurs  in  advanced  atrophy. 

Cloudy  atrophy  usually,  but  not  always,  extends  through  all  the  layers  of  the 
retina,  and  the  tapetum  and  uvea  also  generally  sympathize  to  a  marked  extent ;  the 
retinal  atrophy  is  only  one  symptom  of  atrophy  affecting  the  entire  globe.  The 
excavation  of  the  papilla  is  less  distinct,  even  when,  as  often  happens,  the  membrana 
cribrosa  is  pressed  backward,  for  the  cavity  seems  filled  up  by  the  increase  of  the 
connective  tissue. 

The  anatomical  characteristics  of  cloudy  atrophy  are  most  marked  in  complete 
retinal  detachments. 

For  after  the  termination  of  the  inflammatory  process  of  tissue-development,  the  retina,  folded 
into  a  funnel  or  spindle  shape,  appears  discolored  from  extensive  fatty  contents  of  a  dirty  yellow- 
gray  color,  spotted  with  numerous  small  extravasations  of  blood.  The  framework  filaments 
usually  then  exist,  but  only  at  intervals,  in  a  distinct  hypertrophied  condition  ;  they  have  mostly 
been  destroyed  in  the  proliferation,  and  together  with  the  gray  connective  tissue  are  replaced  by 
an  indistinctly  filamentary  or  perfect  connective-tissue  stroma,  in  which  lie  numerous  oval  or 
spindle-shaped  nuclei,  partly  fatty  or  sclerosed,  or  even  actual  connective  tissue  corpuscles. 
When  fully  developed,  the  stroma  usually  shows  an  areolar  stamp;  in  the  intergranular  layers, 
however,  a  radiated  formation  of  bundle-shaped  filaments  running  perpendicular  to  the  surface 
is  seen.  In  the  neighborhood  of  the  optic-nerve  entrance  the  connective  tissue  often  collects  in 
long  and  thick  twigged  bundles,  which  spread  out  from  the  membrana  cribrosa  and  lose  them- 
selves in  the  areolar  tissue.  This  neoplastic  connective  tissue  presses  in  every  where  between  the 
other  elements  and  winds  around  them ;  but,  on  the  other  hand,  it  continues  through  the  limitans, 
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which  has  become  perforate,  into  the  degenerated  vitreous,  and  unites  the  retina  with  this.  "What 
remains  of  the  internal  limiting  membrane  often  appears  thickened  and  cloudy,  as  a  result  of 
deposition  of  molecular  detritus  on  its  posterior  surface.  Not  unfrequently  these  depositions  are 
figured  in  various  ways,  and  interwoven  with  remains  of  atrophied  vessels.  In  the  beginning, 
especially  in  the  anterior  zone,  a  large  part  of  the  nervous  elements  of  the  retina  are  still 
observable ;  nevertheless,  they  almost  always  show  every  where  the  character  of  advanced  fatty 
degeneration  and  sclerosis.  This  is  particularly  true  of  nerve-fibres  and  ganglion-cells.  The 
bacillar  layer  usually  suffers  quite  early,  its  elements  appear  partly  discolored,  swelled,  and 
clouded  with  fat.  The  granules,  on  the  contrary,  hold  out  longer,  and  then  usually  betray  their 
participation  in  the  disease  by  decided  fatty  brilliancy.  Near  to  and  between  the  nervous 
elements,  strewed  in  the  connective-tissue  stroma,  we  find  quantities  of  choloid  bodies,  free  fat 
granules  and  fat  globules,  which  latter  are  beginning  to  be  destroyed,  or  have  even  already 
changed  to  Cholesterine,  whose  crystals  lie  around  in  groups.  Besides  this,  old  and  recent  extrava- 
sations of  blood  are  every  where  seen,  but  rarely  large  amounts  of  neoplastic  pigment.  The  smaller 
vessels  are  usually  destroyed  or  degenerated,  and  even  of  the  trunks,  only  part  are  pervious. 
Their  walls  are  mostly  thickened,  changed  to  loose  connective  tissue,  which  is  united  with  the 
areolar  stroma  and  contains  numerous  cells,  partly  fatty  or  sclerosed.  Besides  this,  it  is  usually 
strewed  with  fat  granules,  pigment,  and  chalky  salts,  and  with  choloid  disc-like  pendants.  In 
many  cases  the  degenerated  vessels  traverse  leaf-like  connective-tissue  new  formations,  whence 
they  acquire  the  appearance  of  winged  leaf-stems,  or  are  beset  with  papillary  outgrowths.  Not 
unfrequently  the  vessels  are  entirely  obliterated  in  spots,  changed  to  solid  connective-tissue 
strings,  or  filled  with  necrotic  blood-cells  or  with  choloid  masses.  Occasionally  some  are  athero- 
matously  degenerated,  and  then  present  themselves  to  the  naked  eye  as  twigged,  chalky,  white, 
hard,  brittle  strings.     (  Wedl,  H.  Hüller.} 

In  the  subsequent  course  the  nervous  elements  are  gradually  destroyed  by  progressive  fatty 
degeneration  and  sclerosis,  so  that  finally  only  atrophied  granules  in  variable  amount  are  found ; 
the  fat  granules  are  destroyed,  in  the  same  way  the  extravasations  of  blood,  and  even  the  choloid 
bodies,  after  precedent  granulation,  become  scarcer.  Fatty  degeneration  and  resorption  also 
occur  in  the  connective-tissue  stroma  and  its  cellular  elements ;  it  diminishes  decidedly  in  mass, 
and  finally  atrophies  partially  or  entirely  to  an  indistinct  fibrous  or  indifferent  hard,  tough  tissue, 
which  is  traversed  by  a  few  thick  tendinous  cords  and  degenerated  vessels,  and  contains  only  a 
slight  amount  of  free  fat,  granular  pigment,  atrophied  cells  and  remains  of  granules,  and  here  and 
there  choloid  bodies,  and  is  also  attached  to  the  degenerated  vitreous.  Exceptionally  small  bony 
plates  appear  in  it ;  indeed,  as  far  as  the  degenerated  retina  is  in  contact  with  the  bony  plate  cover- 
ing the  choroid,  it  also  becomes  bony. 

Where  the  retina  has  remained  attached  to  the  choroid  the  signs  of  degeneration 
are  usually  less.  As  a  result  of  inflammations  with  large  morbid  product,  especially 
of  the  nephritic  form,  the  posterior  portions  of  the  retina  and  the  tissue  of  the 
papilla  sometimes  become  denser,  opaque,  and  dull,  colored  grayish-yellow  or  white. 
In  some  cases  we  may,  even  with  the  naked  eye,  see  filamentary  striae  in  this 
thickened  portion,  radiating  from  the  papilla  into  the  retina,  and  with  their  ragged, 
fringed  ends  extending  beyond  the  opaque  spot.  Occasionally,  also,  we  meet  hard, 
white,  variously-figured  cicatritial  masses  of  tendinous  lustre,  which  extend  clear 
through  the  retina;  but  these  are  exceptions.  In  much  the  greater  number  of 
cases,  especially  after  simple  diffuse  retinal  inflammations,  degenerative  atrophy 
shows  itself  only  by  some  increase  of  the  thickness,  by  a  very  delicate  and  scarcely 
noticeable  gelatinous  or  whitish  veil-like  cloudiness,  which  is  somewhat  thicker,  and 
sometimes  also  slightly  striated  about  the  optic-nerve  entrance  and  its  immediate 
vicinity,  and  by  partial  degeneration  of  the  vessels. 

In  low  grades  of  the  atrophy  we  may  often  still  distinguish  all  the  layers  of  the  retina  with 
their  peculiar  nervous  and  connective-tissue  arrangements,  although  the  individual  parts  are 
already  variously  changed  in  the  manner  above  described,  and  are  partly  replaced  by  choloid 
masses  and   fatty   granules.      But  as   the  atrophy  progresses  the  layer  arrangement  is  lost. 
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According  to  the  variety  of  the  preceding  inflammation,  sometimes  the  inner,  at  other  times  the 
outer,  layers  of  the  retina  are  deteriorated  into  an  iudistinctly-striated  tissue  clouded  by  molecular 
masses;  or  else  the  entire  retina  has  changed  to  a  homogeneous  or  slightly-striated  thin  but 
tough  and  hard  membrane,  in  which,  of  the  former  constituents,  only  atrophied  cell-like  forma- 
tions and  (about  the  optic-nerve  entrance)  atrophied  vessels  and  bundles  of  connective  tissue 
remain. 

Very  often  collections  of  pigment-cells  and  grannies  appear  in  the  degenerated 
tissue  of  .the  atrophied  retina  which  lies  on  the  choroid.  Usually  there  are  only 
a  few  scattered  shoots,  heaps,  or  clump-like  masses  which  lie  along  the  vessels  or  on 
the  border  of  the  optic  papilla.  In  other  cases  the  pigment  is  confined  principally 
to  the  anterior  and  middle  zones  of  the  retina,  and  then  appears  in  very  small  irreg- 
ularly notched,  elongated  heaps,  not  unlike  bone-corpuscles,  whose  long  axis  is 
generally  directed  toward  the  posterior  part  of  the  retina.  And  lastly,  large  amounts 
of  neoplastic  pigment  occur,  especially  in  the  posterior  half  of  the  retina,  and  form 
large  and  small  clumps  that  are  irregularly  situated  and  unite  to  form  various  figures 
and  cover  large  portions  of  the  fundus. 

There  is  no  doubt  that,  as  a  result  of  degenerative  atrophy,  pigment  may  form 
independently,  by  a  transformation  of  the  contents  of  the  neoplastic  cells  (Donders, 
Schweigger) ;  for  not  unfrequently  pigment  collections  are  found  in  the  anterior 
layers  of  the  retina,  out  of  all  connection  with  the  cells  of  the  tapetum,  and  when 
there  is  no  pigment  in  the  posterior  strata.  Extensive  or  even  moderate  develop- 
ments of  pigment  in  the  retina  are,  however,  only  found  after  exudative  inflammation, 
and  then  result  from  the  transformation  of  the  neoplastic  cells  in  the  retina,  which 
has  taken  place  under  the  influence  of  the  proliferation  of  the  tapetum  cells ;  for 
various  observations  prove  a  direct  connection  between  the  pigment  collections  in 
the  retina  and  the  groups  of  proliferating  tapetum  cells,  and  the  gradual  pressing 
forward  of  the  pigment  formation  from  the  latter  through  the  different  layers  of  the 
retina  has  been  observed.     (H.  Hüller,  Pope.) 

This  relation  is  usually  very  marked  in  large  confluent  groups  of  pigment.  The  peculiar  deli- 
cate figures  resembling  bone-corpuscles,  on  the  contrary,  are  generally  only  partly  connected 
with  choroidal  collections  of  pigment.  So  far  as  has  been  hitherto  observed,  they  appear  to  be 
connected  with  the  finer  blood-vessels,  which  greatly  degenerate  during  the  atrophy.  This  also 
explains  their  peculiar  arrangement  and  radiated  direction. 

After  exudative  inflammations,  we  may  often  see  the  exudation  layers,  which  attach  the  cho- 
roid to  the  atrophied  retina.  In  old  cases,  however,  this  neoplastic  stratum  can  rarely  be  any 
longer  distinguished  as  a  separate  layer.  The  degenerated  retina,  often  reduced  to  a  delicate  cloudy 
membrane,  appears  to  lie  immediately  on  the  greatly  atrophied  choroid,  and  the  union  is  often  so 
intimate  that  the  two  membranes  can  with  difficulty  be  separated. 

In  cases  where  the  atrophy  of  the  retina  has  not  progressed  far,  the  vitreous  is  usually  per- 
fectly preserved  ;  at  its  peripheral  parts  alone  may  often  be  found  delicate,  gauze-like  cloudinesses, 
which  are  caused  by  cellular  proliferations  and  their  consequences.  On  the  contrary,  when  the 
retina  entirely  degenerates,  and  is  reduced  to  a  delicate,  indistinctly-striated  membrane,  which  is 
firmly  attached  to  the  highly-atrophied  choroid,  the  vitreous  liquefies,  and  we  find  only  some 
connective-tissue  remains  of  it,  which  lie  on  the  inner  limiting  membrane. 

The  Symptoms,  in  accordance  with  the  anatomical  conditions,  vary  consider- 
ably, even  if  we  only  take  into  consideration  those  cases  where  the  atrophying 
retina  has  remained  attached  to  the  choroid,  and  where  the  clearness  of  the  dioptric 
media  permits  us  to  see  the  fundus.  The  decided  whiteness  of  the  optic  papilla  is 
the  only  certain  characteristic,  as  the  other  symptoms  vary. 

Pure  or  gray  atrophy  usually  shows  itself  by  decided  paleness  of  the  outer  half 
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of  the  papilla.  At  the  very  commencement,  we  often  see  an  oblique  oval  on  the 
optic  papilla  ;  this  is  distinguishable  from  the  surrounding  parts  by  its  bright  color. 
Its  inner  pole  usually  surrounds  the  porus  opticus,  while  the  outer  approaches  the 
temporal  edge  of  the  papilla.  Its  indistinct  border,  and  the  passage  of  the  vessels 
over  it  without  curvature,  prevent  its  being  mistaken  for  physiological  excavation. 
This  paleness  extends  rapidly,  mostly  toward  the  yellow  spot,  and  sometimes  reaches 
the  outer  part  of  the  connective-tissue  ring ;  beyond  this,  however,  it  never  ad- 
vances. Thus  the  oval  becomes  a  circle ;  then,  as  its  branches  separate  more  and 
more,  while  its  zenith  approaches  the  inner  border  of  the  papilla,  the  part  remaining 
of  normal  color  is  reduced  to  a  crescentic  border  on  the  nasal  side  of  th#  optic-nerve 
entrance.  This  border,  also,  finally  disappears,  so  that  the  entire  papilla  becomes 
bright  gray  or  white,  often  with  an  inclination  to  blue,  opaque,  satiny,  or  mother-of- 
pearl  brilliancy,  and  frequently  appears  slightly  excavated.  Hence  it  contrasts 
strongly  with  the  rest  of  the  fundus,  which  usually  shows  no  change,  and  conse- 
quently appears  more  sharply  bounded  than  usual.  (Chro.  lith.,  M.)  In  gray  atrophy 
its  diameter  is  not  perceptibly  diminished.  Previously  existing  physiological  exca- 
vations are  completely  annulled  by  advanced  atrophy.     (Ed.  Jaeger.) 

The  bright  reflex  depends  partly  on  the  membrana  cribrosa  shining  through,  partly  on  the 
layer  of  obsolete  connective  tissue  lying  on  it.  Sometimes  it  shows  itself  by  the  brilliancy  of  the 
eye,  hence  may  look  like  amaurotic  cat's-eye. 

The  small  vascular  twigs,  normally  quite  numerous  on  the  papilla,  are  wholly  or 
mostly  absent.  On  the  other  hand,  the  chief  trunks  and  large  branches  of  the  arteria 
and  vena  centralis  are  usually  present.  They  no  longer  advance  in  curves  from 
the  porus  opticus,  but  bend  just  in  the  level  of  the  membrana  cribrosa,  and,  close  in 
contact  with  this,  run  to  the  retina.  The  thickening  of  their  adventitious  membrane 
shows  itself  ophthalmoscopically  by  a  delicate  bright,  often  shining,  border,  on  both 
sides  of  the  vessels.  (Liebreich.)  Even  in  far-advanced  atrophy,  their  caliber  is 
frequently  unchanged.  In  other  cases,  however,  the  arteries  appear  contracted,  but 
the  veins  normal,  or  even  dilated;  or  veins  and  arteries  are  both  much  affected,  thin, 
with  few  branches  (Chro.  lith.,  M.),  and  often  also  much  shortened.  Sometimes,  too, 
some  of  the  branches  are  wanting ;  they  are  less  numerous,  or  we  find  in  their  place 
others  that  differ  from  the  normal  state  in  position,  direction,  and  in  relation  to  the 
porus,  and  appear  to  be  collateral.  In  very  rare  cases,  the  vessels  are  entirely 
absent.     ( Graefe.) 

In  cloudy  atrophy,  also,  the  ophthalmoscopic  appearance  of  the  optic-nerve  en- 
trance is  much  paler  than  normally ;  the  color  of  the  papilla  inclines,  at  least  at 
intervals,  to  white  or  gray.  But,  except  in  some  old  cases,  the  tendinous  brilliancy 
and  sharp  contours  of  the  above  variety  are  wanting ;  for  a  more  or  less  decided, 
veil-like  cloudiness  comes  over  the  whole  fundus,  including  the  papilla,  by  which 
the  border  of  the  latter  is  more  or  less  enveloped,  and  a  whitish,  grayish,  or  pale- 
yellow  tone  given  to  the  fundus.     (Chro.  lith.,  L. 

Occasionally,  however,  in  the  papilla,  we  see  the  atrophied  membrana  cribrosa  (which  is 
often  pushed  forward,  that  is,  excavated),  with  its  tendinous  or  mother-of-pearl  brilliancy,  shining 
through  the  superficial  hypertrophied  connective-tissue  layer.  In  the  latter  class  of  cases,  thick, 
and  hence  strongly-refracting,  striae  or  spots  are  sometimes  seen,  partly  covering  the  disc,  or 
even  projecting  beyond  it  into  the  retina  itself.  Then  it  appears  as  if  the  border  of  the  optic 
papilla  were  displaced,  or  as  if  cicatrical  processes  stretched  out  from  the  excavation  over  the 
retina. 
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In  cloudy  atrophy,  the  papilla  not  unfrequently  appears  smaller,  or  even  irregu- 
larly angular. 

This  change  is  often  only  apparent,  and  is  caused  by  the  protrusion  of  pigment-cells  from  the 
border  of  the  choroid.  But  where  the  atrophy  of  the  optic  nerve  is  accompanied  by  that  of  the 
whole  eyeball,  and  the  intraocular  pressure  is  much  diminished,  the  diminution  of  surface  some- 
times actually  exists  and  depends  on  atrophy  of  the  superjacent  obsolete  connective-tissue  layer. 

In  cloudy  atropliy  the  vessels  usually  suffer  more  than  in  pure  atrophy,  as  "well 
on  account  of  the  preceding  proliferation  as  from  the  subsequent  atrophy  of  the 
connective  tissue.  The  chief  branches  of  the  arteria  and  vena  centralis  are  more 
frequently  contracted,  deficient  in  offshoots,  shortened  (Chro.  Utk.,  L),  or  even  invisi 
ble  ophthalnioscopically.  But  the  vessels  that  are  present  appear,  tbrough  the  cloudy 
connective-tissue  framework  of  the  retina  and  papilla,  as  if  enveloped  in  a  mist. 
They  are  totally  obscured,  "where  there  are  thick,  tendinous  masses. 

In  some  cases,  instead  of  the  branches,  we  see  striae  of  pigment,  or  dull,  white  strings,  which 
either  represent  vessels  actually  obliterated,  or  still  pervious,  but  which  from  the  thickness  and 
opacity  of  their  walls  do  not  let  the  blood  show  through. 

Moreover,  in  cloudy  atrophy,  the  collections  of  pigment  usually  lie  in  the  retina 
(Chro.  lith.,  L),  and  occasionally  even  in  the  papilla.  (Liebreich).  They  are  some- 
times irregular  clumps,  sometimes  delicate  owtshoots,  jagged  lines  and  bodies 
resembling  bone-corpuscles,  again  extensive  patches,  uniting  at  some  points.  The 
first  twro  forms  usually  appear  very  distinctly  ophthalmoscopically,  as  they  ordinarily 
lie  in  the  anterior  layers  of  the  retina.  But  the  latter  form  appears  flowered  over 
by  tbe  hypertrophied  framework  of  the  retina,  and  accompanied  by  the  changes  of 
the  fundus  peculiar  to  exudative  neuro-retinitis. 

Exceptionally  we  find  cicatritial  laminated  deposits  and  nests  of  Cholesterine  crystals  in  the 
retina.  (Coccius.)  The  former  are  recognized  by  their  bluish-white  color,  the  latter  by  their 
mother-of-pearl  brilliancy. 

Atrophy  always  manifests  itself  subjectively  by  diminution  of  sharpness  of 
vision,  and  usually  also  by  increasing  lateral  limitation  of  the  visual  field.  But  in 
advanced  stages  there  is  usually  complete  amaurosis.  The  grade  and  extent  of  this 
disturbance  of  function  are  not,  however,  at  all  proportionate  to  the  changes  appa- 
rent on  ophthalmoscopic  examination..  This  is  especially  true  of  pure  atrophy.  In 
this,  even  when  the  papilla  is  clear-white  or  bluish,  tendinous-looking  and  excavated, 
there  is  not  unfrequently  a  very  decided  central  sharpness  of  vision.  When  the 
illumination  is  good,  the  patient  reads  without  hesitation  the  finer  numbers  of 
Jaeger's  type,  and  limitation  of  the  field  of  vision  can  not  always  be  made  out.  But, 
on  the  other  hand,  many  cases  occur  where,  when  the  papilla  appears  normal,  or 
the  signs  of  atrophy  are  just  beginning,  vision  is  reduced  to  quantitative  perception 
of  light,  or  is  absolutely  gone.  That  is,  the  destruction  of  the  nerve-elements  in 
the  papilla  and  retina  is  not  always  in  proportion  to  the  changes  apparent  ophthal- 
moscopically; they  often  remain,  at  least  partially,  capable  of  conducting  in  spite 
of  the  connective  tissue  being  greatly  atrophied ;  but,  on  the  other  hand,  it  often 
happens  that  the  nerve-elements  are  destroyed  before  decided  atrophy  of  the  frame- 
work has  occurred.  Moreover,  the  disturbance  of  function  of  the  eye  is  not  solely 
dependent  on  the  nutritive  state  of  the  retina  and  papilla.  The  atrophy  occurring 
here  is  often  only  a  symptom  of  the  result  of  an  identical  or  even  of  a  different 
process  running  its  course  in  the  brain  or  spine,  which  may  destroy  the  conducting 
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power  of  the  nerve,  or  the  specific  activity  of  its  central  organ,  before  the  orbital 
portion  of  the  optic  nerve  and  its  expansion  have  begun  to  suffer.  These  differences 
are  intimately  connected  with  the  causes,  and  very  much  influence  the  entire  type, 
of  the  disease.     This  will  be  treated  of  in  the  chapter  dedicated  to  Amaurosis. 

Pathogenesis. — Gray  atrophy  often  develops  primarily  in  the  optic  nerve  alone, 
more  rarely  in  several  of  the  cerebral  nerves  at  once.  Then  the  process  is  frequently 
confined  to  the  anterior  portion  of  the  optic  nerve,  and  does  not  extend  toward  the 
chiasma.  But  in  other  cases  it  extends  beyond  it  to  the  other  optic  nerve,  and  on 
the  striaa  of  the  same  side.  Along  the  latter  it  may  usually  be  traced  to  the  genicu- 
late bodies,  exceptionally  even  to  the  origin  in  the  optic  thalamus  and  quadrigemiha, 
or  even  along  the  connecting  filaments  to  the  posterior  columns  of  the  spinal  cord, 
or  into  the  gray  substance  of  the  brain. 

On  the  other  hand,  the  atrophy  not  unfrequently  starts  from  the  two  places  last 
named,  and  passes  to  the  optic  thalamus,  the  corpora  quadrigemina,  and  along  the 
optic  nerve.  Occasionally,  also,  the  process  originates  in  the  optic  thalamus  or  cor- 
pora quadrigemina,  and  causes  callosities  there,  while  it  at  the  same  time  passes  forward 
toward  the  retina  or  back  toward  the  spine  and  gray  matter  of  the  brain,  or  extends 
in  both  directions. 

Inflammations  which  have  developed  near  the  origin  of  the  optic  nerve,  or  in  the 
vicinity  of  any  part  of  it,  also  often  cause  gray  atrophy,  for  the  inflammation  is 
sometimes  propagated  along  the  filaments  of  the  nerve  in  its  original  form,  and 
can  become  a  neuro-retinitis,  and  may  subsequently  result  in  cloudy  atrophy  ;  but 
sometimes,  in  advancing,  it  changes  its  character  and  becomes  gray  atrophy. 

In  the  same  way  atrophy  of  the  optic  nerve  and  retina  is  often  excited  by  tuber- 
culous and  cancerous  deposits,  by  points  of  apoplexy  or  softening,  &c,  in  the  brain 
or  spinal  marrow. 

Still,  in  such  cases  the  proliferation  process,  as  such,  is  not  always  transferred  to 
the  filaments  of  the  nerves  and  their  envelopes.  The  products  often  act  by  pressure, 
and  the  mechanical  disturbance  of  nutrition  causes  gray  atrophy.  ( Türch.) 

Moreover,  gray  atrophy  does  not  necessarily  pass  from  the  optic  nerve  and  its 
origin  to  the  retina ;  this  course  is  often  reversed,  the  atrophy  beginning  in  the  retina 
and  pupilla.  Then  just  the  same  circumstances  act  as  pathogenetic  causes.  Indeed, 
gray  atrophy  is  one  of  the  possible  results  of  neuro-retinitis,  although  this  often 
causes  cloudy  atrophy.  The  decided  changes  of  the  expansion  of  the  optic  nerve  in 
advanced  glaucoma,  have  very  much  the  appearance  of  gray  atrophy,  and  depend,  on 
the  one  hand,  on  inflammatory  disturbance  of  nutrition,  on  the  other  (and  often 
chiefly),  on  the  increase  of  intraocular  pressure.  The  pure  atrophy  of  the  retina  and 
optic  nerve,  frequently  occurring  with  scleratectasia,  is  in  the  same  way  explained  by 
the  tension  and  accompanying  inflammatory  irritation  of  the  part. 

The  Course  of  gray  atrophy  varies.  Sometimes  a  few  weeks  suffice  for  its  com- 
plete development ;  sometimes  it  progresses  very  slowly  and  with  many  interruptions  ; 
years  pass,  and  the  eye  still  preserves  some  of  its  functional  activity.  It  is  also  cer- 
tain that  the  process  may  stop  at  any  point.  There  are  no  objective  symptoms  that 
can  lead  us  to  a  prognosis  in  this  direction ;  the  progress  and  arrest  of  the  process  can 
only  be  determined  from  the  increase  of  the  symptoms  of  the  disease  or  their 
unchangeableness  for  some  time  past.  They  can  not  be  predicted.  The  cause  has 
always  a  great  influence  on  the  course  of  the  disease.  (See  Amaurosis.) 

The  cloudy  retinal  atrophy  is,  as  a  rule,  developed  quite  gradually  from  the 
inflammation,  and  is  not  always  equal  in  all  parts  of  the  retina.     The  transformation 
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from  one  condition  to  the  other  is  usually  combined  with  a  decided  clearing  up  of 
the  inflammatory  cloudiness,  which  mostly  depends  on  the  resorption  of  the  fatty 
product  alone  ;  but  partly,  also,  on  a  successive  transformation  of  connective-tissue 
stroma  and  consequent  increase  of  optical  homogeneousness.  In  fact,  not  very  unfre- 
quently  in  the  course  of  years  we  see  the  cloudiness  of  the  fundus  decidedly  decrease, 
and  sometimes  it  goes  so  far  that  the  contour  of  the  white  optic  nerve  again  becomes 
perfectly  sharp  and  the  retina  almost  invisible  :  so  the  ophthalmoscopic  appearances 
distinguish  it  from  pure  retinal  atrophy  only  by  the  occasional  collections  of  pigment 
in  the  retina  and  the  usually  far-advanced  pigment  atrophy  of  the  choroid.  It  is, 
of  course,  understood  that  this  clearing  up  of  the  retina  is  not  accompanied  by  an 
increase,  but  by  a  decided  diminution,  of  sight,  since  it  is  only  the  symptom  of  pro- 
gressive atrophy  in  which  the  nervous  elements  participate.  Moreover,  the  cloudy 
retinal  atrophy  may  stop  at  any  stage  and  protract  the  process.  It  is  not  a  necessary, 
but  only  a  usual,  result  for  the  atrophy  to  progress. 

Authorities. — Rokitansky,  Lehrbuch,  der  path.  Anatomic  Wien,  1856.  II.  S.  432,  et  seq. — 
Türck,  Sitzungsberichte  der  Wiener  k.  Akad.  IX.  S.  229,  Zeitschrift  der  Wiener  Aerzte,  1852,  II. 
S.  301,  1855.  II.  S.  521. —  Wedl,  Atlas,  Opticus-Retina,  Sitzungsberichte  der  Wiener  kais,  Akad. 
48.  Bd.  S.  384,  et  seq.—  Virchow,  desen  Archiv.  YI.  S.  268.— Elebs,  ibid.  19,  Bd.  S.  336,  21,  Bd.  S. 
171,  A.  f.  0.  XL  2.  S.  2U.—Stettwag,  Ophth.  IL  S.  583,  et  seq.  Nota  73,  Wiener,  med.  Wochen- 
schrift, 1864.  Nro.  11.  S.  163.— JB.  Müller,  Würzburger  med.  Zeitschrift,  III  S.  252,  kl.  Monatbl. 
1863.  S.  318,  Verhandlungen  der  Würzb.  phys.  med.  Gesellschaft,  1856.  S.  46,  1858.  S.  52,  1859,  S. 
449,  A.  f.  0.  III.  1.  S.  96,  IV.  1.  S.  363,  et  seq.  IV.  2.  S.  1,  12,  13,  15.— Graefe,  A.  f.  0. 1. 1.  S.  367, 
381,  403,  IL  2.  S.  319,  III.  2.  S.  444,  IV.  2.  S.  153,  VIII.  2.  S.  285,  kl.  Monatbl.  1865,  S.  141, 143, 
154.— Ammon,  A.  f.  0.  VI.  S.  15,  17,  33,  kl.  Darstellungen.  Berlin,  1847,  S.  59.  Taf.  19.—Jtf. 
Jaeger,  Einstellungen  des  dioptr.  Apparat.  Wien,  1861.  S.  39,  42. —  Quaglino,  Congress  int. 
d'ophth.  Compte  rendu.  Paris,  1S63.  S.  229. — Pagenstecher,  Würzburger  med.  Zeitschrift.  III.  S. 
399,  kl.  Beobachtungen.  IL  Wiesbaden,  1862.  S.  76,  82.  A.  f.  0.  VII.  1.  S.  95,  ^.—Boiling  Pope, 
Würzb.  med.  Zeitschrift.  III.  S.  244,  klin.  Monatbl.  1863.  S.  317. —  Sämisch,  Beiträge  zur  norm.  u. 
path.  Anat.  des  Auges  Leipzig,  1862.  S.  18,  24.— Donders,  A.  f.  0.  III.  1.  S.  139,  Verhand- 
lungender  Augenärzte  in  Heidelberg.  1860.  S.  10. — Junge,  A.  f.  0.  V.  1.  S.  49,  58. — Schiess- 
Gemuseus,  ibid.  IX.  3.  S.  175,  XL  2.  S.  62,  76.— Schweigger,  ibid.  V.  1.  S.  96,  V.  2.  S.  221,  IX.  1. 
S.  203,  206,  Vorlesungen  über  den  Gebrauch  des  Augenspiegels.  Berlin,  1864.  S.  113,  146,  klin. 
Monatbl.  1864.  S.  400.—  Mooren,  kl.  Monatbl.  1863.  S.  93, 104.— Liebreich,  ibid.  1864.  S.  229,  et.  seq. 
— Coccius,  Ueber  die  Anwendung  des  Augenspiegels.  Leipzig,  1853.  S.  110,  125. 

Typical    Pigment    Degeneration. 

Symptoms. — This  very  peculiar  retinal  affection,  which  is  usually  described  as 
retinitis  pigmentosa,  or  "  spotted  retina,"  and  is  by  many  classed  with  cloudy  atrophy, 
is  objectively  characterized  by  the  appearance  of  numerous  groups  of  black  pigment, 
which  sometimes  form  irregularly  curved  lines,  sometimes  oval  or  elongated  spots 
with  jagged  edges  or  delicate  branched  processes  which,  by  their  shape,  remind 
us  of  bone-corpuscles.  These  are  chiefly  in  the  middle  zones  of  the  retina,  and  in 
the  anterior  layers,  i.  e.  those  which  are  toward  the  vitreous.  As  they  proba- 
bly originate  from  disease  of  the  walls  of  the  vessels,  they  mostly  turn  their  long  axes 
to  a  point  at  the  back  of  the  fundus.  (Ghro.  lith.,  M.)  The  retina  itself  and  the  optic 
papilla  usually  offer  the  appearance  of  pure  atrophy.  The  trunks  and  large  branches 
of  the  central  vessels  usually  have  bright  borders,  from  thickening  of  their  walls; 
they  are  often  remarkably  contracted,  even  quite  early,  and  are  occasionally  invisible, 
Or  reduced  to  white  strings.  In  places  they  often  appear  covered  or  surrounded  by 
pigment,  with  pigment  strise  proceeding  from  them.      In  pure  cases  the  choroid 
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appears  quite  normal,  or  has  the  wainscoted  appearance  peculiar  to  senescence  ;  more 
rarely  we  find  larger  streaks  where  the  tapetum  is  entirely  destroyed  or  thrown 
together  in  heaps.  In  exceptional  cases  cloudy  opacities  have  heen  found  in  the 
vitreous,  but  siliculose  Cataracta  is  often  seen.     {Mooren.) 

Froin  its  very  commencement,  the  disease  is  subjectively  cbaracterized  by  the 
occurrence  of  night-blindness,  by  a  circular  limitation  of  the  visual  field,  passing 
very  gradually  but  very  regularly  from  the  periphery  toward  the  center,  and  by  a 
relatively  slight  decrease  of  central  sharpness  of  vision. 
i 

In  some  cases  a  zonular  interruption  of  the  field  of  vision,  progressing  regularly  toward  the 
center,  with  proportionately  good  central  and  peripheral  vision,  was  observed.     (&raefe.) 

The  concentrive  diminution  of  the  field  of  vision  and  the  generally  slight  affection  of  central 
sharpness  clearly  distinguishes  the  disturbance  of  vision  dependent  on  typical  pigment  degener- 
ation from  those  amblyopias  originating  in  gray  or  cloudy  atrophy  of  the  retina  and  optic  nerve ; 
for  in  these  the  limitation  is  usually  lateral  and  very  irregular,  and  the  field  of  vision  is  finally 
reduced  to  a  horizontal  slit. 

The  concentric  limitation  of  the  field  of  vision  renders  the  frequent  complication  of  this  disease 
with  polar  cataract  and  myopia  very  unfortunate ;  for  in  polar  cataract  the  darkening  of  the 
center  of  the  retina  is  prejudical,  and  in  myopia,  the  circumstance  that  the  absolute  enlarge- 
ment of  the  field  of  vision  in  the  fixation  of  distant  objects,  is  rendered  useless  by  the  error  of 
refraction. 

Causes. — In  a  series  of  cases,  typical  pigment  degeneration  has  proved  to  be 
hereditary.  {Alf.  Graefe,  Mooren.)  Besides  this,  it  is  probable  that  the  disease  occurs 
more  frequently  in  children  whose  parents  were  blood  relations,  than  otherwise. 
As  it  frequently  occurs  with  weakness  of  accommodation,  hardness  of  hearing,  and 
deficiency  of  intellect,  a  congenital  predisposition  appears  probable.     {Liebreich.) 

Course  and  Results. — The  commencement  of  the  disease  always  dates  from 
earliest  childhood,  and  evinces  itself  even  at  this  time  by  great  impairment  of  vision 
when  the  illumination  is  slight,  and  by  the  unsteadiness  of  the  eye  while  observing 
large  or  moving  objects. 

As  a  rule,  the  disease  is  binocular,  and  progresses  quite  evenly  in  the  two  eyes, 
but  still,  so  that  in  one  eye  the  limitation  of  the  field  of  vision  and  the  decrease  of 
central  sharpness  is  always  somewhat  farther  advanced  than  in  the  other.  {Mooren.) 
The  typical  pigment  degeneration  has,  however,  been  found  limited  to  one  eye. 
{Pedraglia.) 

The  characteristic  disturbance  of  vision  appears  decidedly  to  precede  the  deposi- 
tion of  pigment.  The  latter  is  often  absent  in  children  suffering  from  the  fofmer,  and 
does  not  occur  till  toward  puberty.  Still  the  amount  of  the  neoplastic  pigment  is  not 
at  all  proportionate  to  the  development  of  the  subjective  symptoms,  or  to  the  age  of 
the  individual  and  the  duration  of  the  disease.  The  pigmentation  usually  begins  on 
the  nasal  side  of  the  retina,  near  the  equator,  and  progresses  in  the  equatorial  zone, 
but  simultaneously  also  in  a  meridional  direction,  anteriorly  and  posteriorly.  Thus 
the  girdle  advances  toward  completion,  without,  however,  necessarily  closing  on  the 
temporal  side,  and  becomes  broader.  Exceptionally,  the  characteristic  groups  have 
even  been  seen  on  the  papilla.  {Seconal.)  Asa  rule,  the  affection  of  vision  pro- 
gresses with  the  pigmentation,  and  usually  the  concentric  limitation  has  reached 
complete  amaurosis,  before  the  perceptible  changes  have  advanced  to  the  yellow 
spot. 

The  course  is  usually  very  slow  ;  as  a  rule,  the  disease  does  not  cause  blindness 
before  mature  age.    There  is  a  recorded  case  of  an  old  man  of  eighty-one  years, 
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in  Avliora  the  disease  began  in  childhood,  and  who  still  had  some  vision  in  one  eye. 
(Seconal.) 

Anatomical  examinations  of  cases  strictly  belonging  to  this  class  are  still  wanting ;  hence  there 
is  nothing  definite  known  about  the  nature  of  the  process  causing  the  affection. 

Authorities.- Graefe,  A.  f.  0.  II.  2.  S.  282,  IV.  2.  S.  1U0.—Alf.Graefe,  ibid.  IV.  2.  S.  252.— 
Liebreich,  ibid.  V.  1.  S.  110,  Deutsche  Klinik.  1361.  Nro.  6,  Atlas  der  Ophth.  Berlin,  18(53.  Taf.  6. 
—Mooren,  klin.  Monatbl.  1863,  S.  93,  97,  lOi.—ffiring,  ibid.  1864.  S.  233. 1865,  S.  M6.—Pedraglia, 
ibid.  1864.  S.  144. — Stör,  ibid.  1865.  S.  23. — Pagensiecher  und  Sämisch,  klin.  Beobachtungen. 
Wiesbaden,  1861.  I.  S.  53.  II.  S.  26. — Schweigger,  Vorles.  über  den  Gebrauch  des  Augenspiegels. 
Berlin,  1864.  S.  112, 116.— Secondi,  Clinica,  oc.  di  Genova.  Torino.    1S65.  S.  60. 


FIFTH  SECTION. 

I E I  T I S . 

Anatomy. — The  iris  is  a  diaphragm,  having  an  opening,  the  pupil,  which  devi- 
ates a  little  from  the  center,  and  is  contracted  and  enlarged  by  muscular  action. 
The  peripheral  or  ciliary  border  is  suspended  by  the  lig amentum  pectinatum  to  the 
peripheral  fibrous  network  of  the  membrane  of  Descemet.  It  is  continuous  with  the 
stroma  of  the  ciliary  muscle  and  the  ciliary  processes,  the  heads  of  which  the  iris 
covers  anteriorly.  The  pupillary  margin,  when  the  pupil  is  at  its  maximal  dilatation, 
floats  in  the  aqueous  chamber.  "When  the  pupil  is  moderately  dilated,  it  rests 
upon  the  anterior  capsule,  which  extends  beyond  the  plane  of  the  iris  at  its  origin, 
and  shuts  off  the  posterior  from  the  anterior  chamber.  "When  the  pupil  is  still  more 
contracted,  it  rests  upon  the  convexity  of  the  capsule.  A  broad  zone  of  the  iris 
comes  in  contact  with  the  anterior  surface  of  the  crystalline  lens,  and  the  iris  itself 
seems  bulged  forward  like  a  miniature  dome.  The  posterior  chamber  exists,  then,  as  a 
separate  space,  in  certain  conditions  only,  and  then  forms  a  narrow  canal,  which  is 
triangular,  on  a  vertical  section,  and  runs  around  the  equator  of  the  orb  like  a 
circle.  The  fluid  which  fills  the  aqueous  chamber — the  aqueous  humor — is  pellucid, 
only  exhibiting  a  trace  of  albumen,  and  is  to  be  regarded  as  dilute  serum. 

The  anterior  surface  of  the  iris  is  uneven  on  account  of  little  bands,  having  a 
reticulated  branching  arrangement,  which  project  from  the  surface,  and  have  little 
shallow  fossse  separating  them.  In  children  it  has  a  simple,  delicate  pavement 
epithelium;  but  in  adults  this  is  said  to  be  wanting.  (HenleJ) 

The  posterior  surface  of  the  iris,  on  the  contrary,  is  covered  by  a  thick  stratum 
of  small,  roundish  cells,  which  are  filled  with  dark  .pigment  molecules.  The  aggre- 
gate of  these  cells  is  generally  described  as  the  pigment  layer  or  tapetum  of  the  iris. 
It  is  a  continuation  of  the  pigment  stratum  of  the  choroid  and  ciliary  processes. 
The  tapetum  is  somewhat  prominent  on  the  pupillary  margin,  and  forms,  as  it  were, 
a  border  about  it. 

The  stroma  is  a  beautiful,  loose,  wavy,  striated  connective  tissue,  the  bundles  of 
which  intertwine  with  each  other,  partly  in  a  radiated,  partly  in  a  circular,  course, 
and  stand  in  direct  connection  with  the  stroma  of  the  choroid  and  of  the  ciliary 
muscle.  This  fibrous  layer  is  interspersed  with  numerous,  generally  fusiform  or  stel- 
late, more  rarely  roundish,  molecular  cells,  whose  branches  unite  with  each  other  in 
a  reticulate  manner. 

In  the  most  anterior  layer  of  the  iris,  the  ends  of  the  fibres  of  the  ligamentum 
pectinatum  iridis  mingle  with  the  connective  tissue,  but  do  not  extend  over  the  mid- 
dle of  the  iris.  On  the  whole,  the  tissue  is  here  much  more  thickly  woven,  so  that 
it  may  be  described  as  a  peculiar  layer,  as  the  anterior  boundary  layer  of  the  iris. 
(Herile.) 

The  middle  and  strongest  layer  is  very  loose,  spongy,  and  has  wide  meshes.  In 
it  lie  the  vessels  which  make  up  the  principal  part  of  the  structure  of  the  iris.  These 
stretch  out  iu  rows  of  two  or  three,  in  a  radiate  course,  and,  when  the  pupil  is  wide, 
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in  a  zigzag  or  spiral  course  ;  they  branch  at  sharp  angles,  and  are  distinguished  by 
the  extraordinary  firmness  of  their  adventitious  tissue,  as  well  as  of  their  structural 
portion.  This  is  thickened  iris  stroma,  and  contains,  instead  of  long  oval  nuclear 
cells,  those  which  resemble  them,  i.  e.,  nuclear  cells,  with  many  projections,  lying 
between  the  bundles  of  connective  tissue,  parallel  to  the  axis  of  the  vessels. 

The  vessels  of  the  iris  are  visible  through  the  cornea,  and  produce  the  beautiful 
radiate  appearance  which  is  especially  marked  in  light-colored  eyes. 

Blue  irides  often  appear  entirely  without  pigment  in  their  structure.  Their  color 
is  an  "interference  phenomenon"  an  effect  of  the  parallel  arrangement  of  very  fine 
colorless  fibres  in  the  anterior  boundary  layer.  {Renle.)  Frequently,  however,  there 
are  found,  especially  in  the  pupillary  zone,  irregularly  interspersed,  yellowish-brown 
spots  and  strias,  which  have  their  origin  in  a  collection  of  golden-yellow,  dark -red, 
or  brownish  granular  pigment,  in  the  ramifying  cells,  and  in  the  interstices  of  the 
tissue.  In  brown  and  black  irides  these  cells  are  thickly  filled  with  dark  pigment, 
and  quite  a  quantity  of  it  lies  free  in  the  stroma. 

Enveloped  in  the  stroma  are  bundles  of  smooth  muscular  fibres,  having  a  circular 
course.  These  are  mostly  collected  on  the  border  of  the  pupil,  and  form  there  a  very 
marked  sphincter  muscle.  It  has  become  doubtful,  from  recent  researches,  whether 
radiate  muscular  fibres  are  also  found.  {Grü7ihagen,  Henle.)  They  are  described 
as  arranged  in  numerous  small  bundles,  which  extend  in  a  radiate  direction  from  the 
ciliary  border  of  the  iris  toward  the  pupillary  margin,  often  uniting  in  this  way  at  an 
acute  angle,  and  finally  pass  into  the  sphincter :  having  entered  this,  they  separate 
into  two  bundles,  which  diverge,  and  become  lost  in  the  circular  fibres.  {Eöllilier.) 
These  fibres,  which,  as  a  whole,  are  said  to  compose  the  so-called  widener  or  dilator 
of  the  pupil,  are  now  considered  as  connective  tissue,  but  the  posterior  boundary 
membrane  is  called  muscular.  {Renle.) 

The  posterior  boundary  membrane,  which  is  inserted  between  the  loose  middle 
layer  of  the  iris  and  the  pigment  layer,  has  been  very  often  described,  on  account  of 
its  compactness,  as  a  structure  similar  to  the  membrana  limitans  of  the  choroid.  But 
it  is  finely  striated  in  a  radiate  direction,  and  may  be  dissected  into  delicate  fibers, 
which  are  exactly  similar  in  structure  to  muscular  fiber-cells,  and  which  contain 
between  them,  arranged  in  rows,  dark  pigment  granules,  with  sparingly-scattered 
little  rod-like  nuclei. 

The  arteries  come  entirely  from  the  great  vascular  circle  of  the  iris,  which  Ijes 
within  the  ciliary  muscles,  close  to  the  borders  of  the  iris,  and  which  is  formed 
from  the  two  long  posterior  and  from  branches  of  the  anterior  ciliary  arteries.  They 
extend  with  much  division  and  reunion  to  the  pupillary  border,  where  they  pass 
into  the  veins.  In  this  way  they  give  off  little  branches,  which  are  lost  in  a  fine 
network  in  the  tissue  of  the  iris  and  of  the  sphincter  muscle.  In  the  neighborhood 
of  the  pupillary  border,  some  of  their  branches,  which  pass  out  at  nearly  right  angles 
from  the  main  trunk,  form  by  anastomosis  a  second  very  superficial  vascular  circle, 
the  circulus  arteriosis  iridis  minor.     {Leier.) 

The  veins  of  the  iris  have  a  very  similar  course,  but  lie  nearer  to  the  posterior 
surface  than  the  anterior.  They  are  connected  by  the  blood-vessels  of  the  ciliary 
muscle  with  the  anterior  ciliary  veins.  The  principal  part  of  their  blood,  however, 
passes  to  the  inner  surface  of  the  ciliary  processes,  through  fasciculated  branches, 
which  communicate  with  each  other  very  frequently.  The  thick  venous  network  of 
the  ciliary  processes  extends  itself  directly  into  the  vasa  vorticosce  of  the  choroid, 
and  collects  again  in  the  posterior  ciliary  veins. 
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The  nerves  of  the  iris  and  of  the  ciliary  muscle  are,  chiefly,  branches  of  the 
trifacial  (5th)  and  oculo-motorius  (3d)  ;  but  a  portion  of  the  nerve-supply  comes 
certainly  from  the  upper  sympathetic,  and  from  the  little  cerebro-spinal  branch 
passing  through  the  ganglion,  and  probably  from  the  abducens  (6th). 

They  appear  chiefly  as  short  ciliary  nerves,  passing  out  from  the  ciliary  ganglion  to  the 
posterior  surface  of  the  sclerotica,  and  passing  through  this,  continuing  themselves  forward  into 
the  so-called  lamina  fusca  of  the  choroid. 

Only  one  branch,  or  more  frequently  two  small  branches  pass  directly  off  from  the  naso- 
ophthalmic  nerve,  of  which  one  generally  takes  a  branch  from  the  ciliary  ganglion,  and  passes 
through  the  sclerotica  on  the  inner  side  of  the  optic  nerve,  after  having  divided  into  several 
branches. 

These  are  called  the  long  ciliary  nerves.  The  corneal  nerves  pass  off  from  the  long  and  short 
ciliary  nerves  in  the  ciliary  muscle. 

The  remainder  are  lost  in  an  abundant  and  thick  tissue,  from  which  the  muscle  itself  and  the 
iris  are  provided  to  some  extent  with  nerves.  The  nerves  proper  of  the  iris  generally  have  a 
radiate  course ;  they  are,  however,  much  divided,  and  anastomose  with  each  other,  so  that 
numerous  arcs  are  formed  with  their  convexity  toward  the  pupillary  margin  and  a  network 
which  is  continued  even  to  the  outermost  border  of  the  iris. 

Nosology. — The  point  of  origin  and  the  principal  seat  of  the  tissue  prolifera- 
tion are  the  stroma-cells ;  still,  the  connective-tissue  intercellular  substance  and  mus- 
cular fiber-cells,  as  well  as  the  tapetum,  take  an  active  part  in  the  process. 

So  far  as  our  observations  hitherto  extend,  only  those  processes  repeat  themselves  in  an  iritis, 
which  characterize  inflammation  in  other  parts  having  a  basis  of  connective  tissue.  The  cellular 
elements  first  swell  somewhat,  their  contents  become  turbid,  and  they  excrete  a  molecular  mass, 
which,  under  some  circumstances,  may  be  a  fatty  granular  substance.  This  is  chiefly  collected 
about  the  nucleus,  which  becomes  somewhat  increased  in  size,  roughly  granular,  and  even 
changes  its  form. 

These  changes  are  the  most  striking  from  the  beginning,  in  the  stroma-cells,  especially  in  those 
which  belong  to  the  connective  tissue  accompanying  the  blood-vessels.  Their  nuclei  are  often 
found  in  a  state  of  germination  and  separation.  Less  striking,  if  at  all  evident,  are  the  alterations 
in  the  tapetum  and  in  the  muscular  filamentary  cells.  In  the  pigmented  stroma-cells  the  process 
is  often  not  very  marked.  The  fact  that  these  cells  often  retain  their  normal  appearance  for  a 
long  time,  may  support  the  assumption  that  they  take  little  or  no  part  in  the  changes.  Still, 
there  often  have  been  observed  very  striking  alterations  in  the  color  and  amount  of  pigment  in 
these  cells,  fatty  degeneration  of  the  cellular  contents,  even  outgrowths  and  true  proliferation  ; 
and  on  the  other  hand  also  their  partial  destruction  has  been  observed.  The  intercellular  substance 
is  also  occasionally  relaxed,  and  swells  somewhat  on  account  of  the  dilatation  of  the  vessels,  and 
the  infiltration  with  a  serous  or  gelatinous,  finely-molecular  substance  interspersed  with  fat  cor- 
puscles, and  occasionally  of  a  reddish  color,  from  dissolved  hematine. 

Subsequently  a  variable  quantity  of  neoplastic  elements  calls  our  attention  to  the  tissue  of  the 
iris.  They  are  often  arranged  in  rows,  which  generally  follow  the  course  of  the  vessels.  In 
other  cases  they  are  collected  together,  or  appear  scattered  without  order  in  the  intercellular 
substance.  Their  shape  and  subsequent  condition  change  according  to  the  character  and  stage 
of  the  inflammation.  It  is  generally  the  recent  nuclear  cells  which  proliferate  and  undergo 
the  most  different  stages  of  higher  formation.  The  newly-formed  elements  often'  never  reach  a 
higher  form  of  development.  They  change  rather  into  pus-corpuscles.  In  very  many  cases 
even,  only  a  small  portion  of  the  contents  becomes  true  nuclear  cells.  The  proliferation  results 
in  nuclei,  which  are  in  great  excess,  and  either  go  on  to  further  proliferation,  or  immediately  again 
undergo  fatty  degeneration  and  are  destroyed. 

Sometimes  the  morbid  product  is  very  scanty.  It  contains  no  new  formations 
which  can  be  distinctly  separated  from  the  tissue  proper  of  the  iris,  but  is  indicated 
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only  by  a  more  or  less  marked  discoloration  and  swelling  of  the  membrane.  The 
name  serous  has  been  given  this  form  of  iritis.  In  by  far  the  greater  number  of 
eases  the  inflammatory  tissue  proliferation  leads  to  the  development  of  neoplastic 
growths,  which  may  be  distinguished  with  the  naked  eye. 

1.  These  latter  are  chiefly  of  the  nature  of  connective  tissue.  Their  shape  varies 
exceedingly.     They  most  frequently  occur  as 

a.  Papillary  excrescences,  which  are  scattered  near  the  pupillary  margin,  in  the 
stroma  proper  of  the  iris,  perforating  the  anterior  or  the  posterior  boundary  layer, 
and  coming  in  contact  with  the  anterior  capsule,  which  they  quickly  adhere  to, 
causing  a  so-called  posterior  synechia. 

They  are  originally  of  a  warty  or  nodular  shape,  but,  after,  their  union  with  the 
capsule,  often  are  spun  out  to  threads.  If  they  are  close  to  each  other,  they  readily 
run  together,  and  thus  form  a  more  or  less  broad  ridge,  which  reaches  from  the 
pupillary  margin  to  the  capsule.  When  there  is  a  considerable  development  of  such 
products  in  the  whole  circumference  of  the  pupillary  border,  the  pupil  becomes 
completely  closed,  the  papillary  excrescences  unite  to  form  a  more  or  less  thick 
pseudo-membrane,  which  covers  the  center  of  the  capsule,  and  either  unites  itself  to 
it,  or,  what  is  more  rare,  it  may  be  separate,  and  freely  raises  up  from  it.  In  excep- 
tional cases  this  new  formation,  on  account  of  its  great  thickness,  deserves  rather 
the  name  of  a  plug  (propf)  than  a  membrane. 

These  papillary  outgrowths  generally  consist  of  a  structureless,  finely  granular  or  radiated 
stroma  or  base,  in  which  not  unfrequently  isolated  neoplastic  vessels,  but  always  a  varying 
number  of  cellular  formations,  lie  imbedded.  These  latter  generally  contain  much  pigment,  are 
sometimes  irregularly  shaped,  and  subdivided  into  larger  and  smaller  divisions.  Sometimes  they 
are  exactly  like  the  normal  stroma-cells,  elongated,  and  furnished  with  numerous  processes. 
Besides  this,  there  are  often  found  in  the  various  stages  of  development,  in  not  so  large  number, 
nucleated  cells  devoid  of  pigment,  free  nuclei,  masses  of  free  pigment,  &c.  Where  such  out- 
growths have  united  and  become  broad  zones,  or  a  membrane  closing  the  pupil,  we  may  not 
unfrequently  see  in  their  structure  a  number  of  bundles  of  fibers,  which  extend  in  a  radiate  direction 
toward  the  center  of  the  pupil,  and  then  form  a  very  irregular  network.  On  the  pupillary 
margin  of  the  iris,  however,  they  pass  out  of  the  pseudo-membrane,  and  extend  to  the  anterior 
or  posterior  surface  of  the  pupillary  zone  of  the  iris,  in  the  form  of  isolated  fibers,  and  these  are 
lost  in  the  stroma.     (  Wedl.) 

7).  Granulations. — These  are  most  frequently  and  beautifully  developed  in 
prolapsed  portions  of  the  iris,  which  thus  not  unfrequently  acquires  the  appearance 
of  a  beautifully  granulating  ulcer.  Where,  however,  the  cornea  has  preserved  its 
continuity,  the  peculiar  granulations  are  only  rarely  elevated  above  the  surface. 
Generally  the  tissue  of  the  iris  becomes  loosened  in  consequence  of  a  luxuriant 
development  of  connective  tissue,  and  becomes  somewhat  spongy.  True  granula- 
tions are  most  frequently  seen  on  the  anterior  surface  of  the  iris.  In  some  cases 
they  cover  the  whole  iris,  and  even  the  pupil.  On  the  posterior  surface  they  are 
rare ;  they  have,  however,  been  known  to  occur  even  there,  in  isolated  cases,  as  a 
continnous  layer,  which  covered  the  whole  iris  posteriorly,  and  thus  closed  the 
pupil.  They  are  found  in  the  stroma  proper  of  the  iris,  and  are  not  seen  on  the 
surface. 

The  granulating  iris  appears  interspersed,  throughout  its  whole  thickness,  with  neoplastic 
nuclei  and  cells.     These  are  partially  arranged  in  rows,  and  press  upon  the  stroma,  ar/d  seem  to 
disarrange  its  nuclear  cells,  which  have  been  very  much  altered  by  diseased  action.    They  them- 
selves, however,  exhibit  the  most  different  degrees  of  development,  here  growing  in  a  fusiform' 
12  '•  "' 
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shape,  and  lying  on  each  other  in  cords  or  strings,  in  order  to  form  vessels ;  in  another  place 
they  have  processes,  and  become  similar  to  connective-tissue  corpuscles  ;  again,  by  an  abundant 
production  of  pigment,  they  often  change  to  dark  stroma-cells,  and  excrete  a  greater  or  less 
quantity  of  intercellular  substance,  which  frequently  completes  the  picture  of  neoplastic,  vascular, 
and  pigmented  connective  tissue  by  distinct  fibrous  striae.  The  posterior  boundary  layer  and 
the  tapetum  take'an  active  part  in  the  process,  and  also  pass  completely  into  the  process  of  proli- 
feration, if  granulations  arise  on  the  posterior  surface. 

c.  Gummy  Tumors. — These  are  nodular  collections  of  inflammatory  products 
varying  greatly  in  size,  which,  have  their  origin  deep  in  the  stroma  of  the  iris,  and 
extend  out  from  its  anterior  surface,  uniting  themselves  to  larger  tumors,  then  cover- 
ing considerable  portions  of  the  iris,  and  to  some  extent  the  anterior  chamber.  They 
contain  a  varying  amount  of  pigment  and  vessels. 

The  gummy  nature  of  the  nodules  appearing  in  iritis  was  conjectured  some  time  since. 
(  Virohow).  Recently,  exact  examinations  have  shown  the  formations  of  such  tumors  to  be  the 
same  with  that  of  the  true  syphilitic  gummy  tumors.  A  tumor  of  this  kind,  as  large  as  a  pea, 
was  found  to  be  composed  of  recent  connective-tissue  cells,  thickly  crowded  together  with  strongly- 
refracting  nuclei,  which  were  in  the  process  of  proliferation ;  also,  composed  of  fusiform  cells 
with  a  distinct  cell-wall.  These  were  generally  arranged  in  a  certain  course,  and  indicated 
incipient  neoplastic  vessels.  The  tumor  in  question  contained  stroma-cells  in  the  process  of 
increase,  and  scattered  masses  of  pigment.  The  organic  muscular  fibers,  involved  in  the  tumor, 
were  destroyed.  The  vessels  of  the  iris  were  very  much  distended  and  increased  by  new  forma- 
tion ;  that  is,  the  tumor  was  very  vascular.     {Colberg). 

Again,  cases  were  also  observed  where  the  elements  indicated  the  incipient  degeneration  by 
the  haziness  and  fatty  contents  of  the  cells,  or  which  were  even  in  part  dissolved  in  fatty  detritus. 
The  condition  of  these  tumors  is  at  least  variable  according  to  time  and  circumstances,  as  their 
different  terminations  teach  us. 

Their  appearance  is  also  not  necessarily  connected  with  the  existence  of  secondary  syphilis ; 
and  on  the  other  hand,  with  an  undoubted  syphilitic  basis,  they  show  nothing  by  which  they  may 
be  distinguished  from  simple  inflammatory  products.    (  Virchow). 

2.  In  another  class  of  cases  the  products  of  the  proliferation  of  tissue  have,  from 
the  beginning,  the  character  of  pus.  In  individual  cases  pus-cells  have  been  found 
in  the  tissue  of  the  iris,  arranged  according  to  the  course  of  the  vessels.  Excep- 
tionally, small  collections  of  pus,  true  abscesses  occur.  They  occasionally  break 
through  anteriorly  and  leave  behind  an  ulcerative  loss  of  substance,  or  a  true  per- 
foration with  shreddy  edges  infiltrated  with  pus.  Under  certain  circumstances  the 
iris,  as  a  whole,  may  be  changed  into  a  mass  of  pns,  and  be  entirely  destroyed  by 
purulent  infiltration. 

As  a  rule,  however,  the  pus  appears  more  in  the  form  of  a  secretion  on  the 
surface  of  the  iris.  The  stroma  is  interspersed  with  recent  cells.  Still,  these  do  not 
bear  the  character  of  pus-corpuscles.  Only  a  coating  of  luxuriant  nuclei  and  cells 
is  found  on  the  surface,  which  are  shown  to  be  the  proximate  source  of  the  pus  by 
their  fatty  contents  and  their  whole  structure.  It  gradually  collects  on  the  floor  of 
the  aqueous  humor,  and  forms  a  hypopyon. 

In  one  case,  in  spite  of  an  abundant  secretion  of  pus  in  the  aqueous  chamber,  there  was  nothing 
to  be  seen  of  a  peculiar  proliferation  of  the  stroma-cells.  They  were  filled  with  fatty  corpuscles, 
even  up  to  the  finest  branches.    (Selnoeigger.) 

Hypopyon  often  consists  entirely  of  fluid  pus,  which  changes  its  position  with 
every  movement  of  the  eye.  The  pus  of  hypopyon,  however,  often  contains  thick, 
flaky  coagulations,  which  are  not   movable;    first,  on   account  of  their  woight; 


IRITIS.      SYMPTOMS.  179 

secondly,  because   of  their  disposition  to  adhere   to  the   walls   of  the  aqueous 
chamber. 

Sometimes  these  coagulations  project  forward  in  mass,  and  form  a  kind  of  frame- 
work, in  which  the  fluid  pus  is,  as  it  were,  divided  into  compartments,  so  that  on  a 
change  of  position  of  the  eye,  it  does  not  alter  its  situation.  The  pus  appears  some- 
times streaked  with  red,  from  extravasated  blood,  or  it  may  even  be  of  a  uniform 
red  color. 

It  is  now  certain  that  its  origin  is  not  to  be  exclusively  sought  for  in  the  iris,  but  a  portion  of  it, 
at  least,  arises  from  the  epithelial  layer  of  the  membrane  of  Descemet,  and  from  the  ciliary  muscle, 
which  is  affected  with  it.  (Easner,  JRoser,  Graefe.)  The  reticulated  ligamentum pectinatum  iridis 
at  least  allows  an  exit  to  the  pus  formed  in  the  ciliary  muscle  into  the  aqueous  chamber,  and  there 
is  no  doubt  but  that  the  muscle  is  frequently  affected  with  the  iris.  The  microscope  has,  in  some 
cases,  shown  mucous  corpuscles  to  be  a  part  ofthe  product.     {Yunge,  C.  Bitter.) 

Complications. — Besides  the  ciliary  muscle,  whose  participation  is  probably  a 
rule,  the  ciliary  body  often  takes  part  in  an  inflammation  of  the  iris,  in  which  Gase 
the  process  takes  the  name  of  irido-cyTclitis.  If,  however,  the  ciliary  body  be  drawn 
into  the  process,  it  not  unfrequently  happens  that  the  corresponding  portion  of  the 
sclerotica  falls  into  a  state  of  inflammatory  proliferation,  in  which  even  the  anterior 
portion  of  the  vitreous  humor  participates,  and  brings  to  light  connective  tissue,  or 
purulent  products  in  its  structure. 

Irido-choroiditis,  also,  ^frequently  occurs.  It  generally  appears  connected  with 
retinitis  and  hyalitis.  Not  unfrequently  the  iritis  is  only  a  symptom  of  panoph- 
thalmitis. Most  frequently,  however,  the  iritis  is  complicated  with  inflammation  of 
the  cornea,  the  so-called  kerato-iritis,  and  with  capsulitis,  irido-capsulitis.  An 
inflammation  of  the  whole  lenticular  covering  is  rarely  observed  in  connection  with 
an  iritis. 

Symptoms. — These  are,  a  peculiar  discoloration  of  the  iris,  loss  of  its  normal 
appearance,  and  sluggishness  or  immobility  of  the  pupil,  which  is  generally  very  much 
contracted,  together  with  the  symptoms  of  a  more  or  less  severe  ciliary  irritation.  To 
these  characteristics,  in  the  greater  number  of  cases,  may  be  added  symptoms  which  are 
caused  by  morbid  products,  vary  ing  in  amount  and  nature,  and  which  are  not  recog- 
nizable with  the  naked  eye. 

1.  The  change  of  structure  of  the  iris,  depending  upon  the  proliferation  of  tissue, 
makes  the  arched,  vascular  ramifications  less  distinct,  so  that  the  surface  of  the  iris, 
which  in  a  normal  state  is  so  beautifully  marked,  has  more  of  a  regular,  velvet-like, 
a  dull,  glistening  appearance;  with  this  the  color  itself  changes.  Blue  and  gray 
irides  become  discolored  to  a  dirty  slate-color  or  yellowish  green.  Black  or  brown 
irides  change  to  an  ochre,  a  cinnamon-color,  a  ferruginous  red  or  brownish  red. 

In  order  to  find  these  symptoms  in  every  case,  a  comparison  of  both  irides  is  indispensably 
necessary.  Without  this  precaution,  considerable  changes  in  color  will  be  often  overlooked. 
Moreover,  it  should  be  remarked,  that  an  iritis  is  not  present  in  every  case  where  the  iris  is  dis- 
colored, and  its  normal  appearance  seems  to  he  gone. 

These  appearances  are  also  a  part  of  the  symptomatology  of  many  of  the  permanent  results 
of  iritis. 

Besides,  even  very  striking  discoloration  of,  and  indistinctness  in  the  normal  appearance  of, 
the  iris,  are  frequently  only  apparent,  and  occur  with  perfect  integrity  of  the  iris;  and  belong 
entirely  and  alone  to  the  account  of  inflammatory  opacity  ofthe  cornea,  or  turbidness  ofthe  aque- 
ous humor.  Only  the  most  exact  observation  of  all  the  other  symptoms,  but  especially  testing 
the  mobility  of  the  pupil,  can  here  protect  us  from  an  error  in  diagnosis. 
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2.  A  further  necessary  result  of  the  proliferation  of  tissue  is  the  inability  of  the 
iris  to  react  to  variations  in  the  illumination,  i.  e.,  sluggishness  or  complete  immobility 
of  the  pupil.  Indeed,  there  can  be  no  idea  of  an  inflammation  of  the  iris,  where 
its  mobility  has  suffered  but  little.  Even  if  the  muscular  elements  have  pre- 
served their  integrity,  they  must  be  very  much  limited  in  their  action  in  the  stroma, 
swollen  by  the  proliferation  of  the  elements,  as  well  as  in  the  overloaded  vessels  of 
the  iris.  Great  sluggishness,  or  complete  immobility  of  the  pupil,  is  therefore  an 
indispensable  requirement  in  order  to  enable  us  to  make  a  diagnosis  of  iritis.  Still, 
at  the  same  time,  the  fact  is  to  be  considered,  that  an  iritis  is  occasionally,  and  espe- 
cially in  the  beginning  of  the  process,  confined  to  a  part  of  the  iris,  and  therefore 
the  disturbance  of  function  may  be  also  partial. 

In  the  investigation  of  these  symptoms,  the  greatest  care  is  necessary  to  guard  against  decep- 
tion. In  order  to  test  the  reaction  of  the  iris,  the  patient  should  be  so  placed  that  a  moderately 
strong  light  (ordinary  daylight  is  best)  falls  obliquely,  from  one  side  only,  upon  the  eye.  The 
unaffected  eye  should  be  closed,  not  only  with  the  hand,  but  also  with  a  folded  cloth,  so  that  every 
trace  of  light  be  absolutely  excluded  from  it.  The  examiner  now  places  himself  in  such  a  posi- 
tion before  the  patient,  that,  while  he  throws  a  very  dark  shadow  on  the  uncovered  eye  with  his 
hand,  he  keeps  the  pupil  in  plain  sight.  Now,  fixing  his  eye  upon  the  edge  of  the  pupil,  by 
removal  of  the  hand  a  bright  light  is  thrown  upon  the  eye,  and  then  the  eye  is  again  shaded,  and 
so  on.  One  or  two  changes  of  light  and  shade  will,  as  a  rule,  enable  us  to  conclude  as  to  the 
reaction  of  the  iris,  and  by  attentively  following  all  the  precautionary  rules,  the  slightest  pucker- 
ing of  the  pupillary  margin  may  be  detected.  Covering  the  unaffected  eye  with  a  folded  cloth  is 
necessary,  because  simple  closure  of  the  lids,  or  covering  the  eye  w^th  the  hand,  is  not  sufficient 
to  keep  away  all  the  light.  A  light  acting  upon  the  unaffected  eye  narrows  also  the  pupil  of  the 
one  that  is  diseased,  and  thus  considerably  weakens  the  contrast  between  the  light  and  shadow 
acting  upon  the  latter,  so  that  with  a  slight  amount  of  reactionary  power,  the  iris  in  the  affected 
eye  may  appear  firmly  fixed,  although  it  is  still  movable.  A  strong  light,  and  a  deep  shadow, 
are  necessary  in  order  to  excite  a  sufficient  contrast,  and  thereby  produce  the  strongest  possible 
reaction.  The  edge  of  the  pupil  should  be  kept  in  view,  as  well  in  the  shadow  as  in  the  light. 
If  this  is  not  done  when  the  hand  is  removed,  the  contraction  of  the  pupil  is  already  over  before 
the  examiner  has  distinctly  seen  it,  so  that  even  considerable  contractions  may  escape  observation. 

Where,  in  spite  of  all  this  careful  examination  in  repeated  changes  of  light  and  shade,  no 
motion  of  the  pupil  is  seen,  we  conclude  that  there  is  probably  loss  of  reactionary  power  on  the 
part  of  the  iris.  In  doubtful  cases,  a  solution  of  atropine  furnishes  a  means  of  making  one's  self 
certain.  Where,  after  the  use  of  this,  the  pupil  is  greatly  and  regularly  enlarged,  a  severe,  com- 
plete iritis  is  certainly  not  present. 

When  partial  inflammation  of  the  iris  exists,  a  partial  dilatation  of  the  pupil  by  the  use  of 
atropine,  or  by  shading  the  eye,  is  naturally  not  prevented.  It  should  not,  however,  be  forgotten 
that  a  want  of  effect  of  atropine  does  not  always  indicate  an  iritis,  since  the  immobility  of  the  iris 
may  also  have  its  origin  in  very  many  other  conditions ;  in  posterior  synechia,  in  paralysis,  atro- 
phy, &c.  Besides,  it  is  well  to  consider  that  very  severe  conditions  of  irritation  of  the  ciliary 
nervous  system,  such  as  those  which  not  unfrequently  accompany  keratitis,  may  very  much  lessen 
the  effect  of  atropine,  or  even  cause  it  to  have  no  effect  at  all. 

3.  Furthermore,  an  intumescence  results  from  the  inflammatory  proliferation  of 
tissue,  and  from  the  accompanying  hyperemia  and  serous  infiltration  of  the  tissue. 
This  becomes  evident  as  well  by  increase  in  thickness,  as  by  enlargement  of  the 
width  of  the  iris ;  that  is,  contraction  of  the  pupil.  The  thickeuing  is  generally  not 
very  marked.  Of  course,  the  inflamed  iris  often  appears  relaxed  and  pushed  forward 
somewhat,  so  that  the  aqueous  chamber  appears  smaller;  but  this  latter  symptom  is 
generally  rather  the  result  of  a  diminution  of  the  aqueous  humor.  The  contraction 
of  the  motionless  pupil  is  generally  very  evident,  although  it  is  not  a  constant  symp- 
tom, for  the  iris  may  be  inflamed,  with  every  possible  diameter  of  the  pupil. 
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Contraction  of  the  pupil  has  been  by  many  described  as  resulting  alone  from  an  increased 
contraction  of  the  sphincter-muscle.  But  it  is  often  first  seen  in  stages  of  iritis  in  which  we  have 
every  reason  to  suppose  that  the  functions  of  the  sphincter  have  been  completely  destroyed^ 
Besides,  the  proof  of  the  dependence  of  the  phenomenon  on  the  swelling  lies  in  the  fact  that,  even 
in  old  paralysis,  or  entire  degeneration  of  the  iris,  such  as  occurs  in  inveterate  glaucoma,  u 
quickly-appearing  iritis  causes  an  angular  projection  of  isolated  parts  of  the  pupillary  margin, 
and  in  general  after  adhesion  of  two  parts  of  the  pupillary  margin,  the  arch  of  the  latter  lying 
between  is  not  necessarily  limited  to  a  projection  forward  in  a  straight  line,  but  presses  out  over 
this  with  a  distinct  convexity  back  upon  the  capsule.  This  process  is  exactly  opposite  to  any 
muscular  action. 

It  is  shown  by  this,  that  muscular  action  does  not  come  into  consideration  in  inflammatory 
contraction  of  the  pupil,  but  that  it  can  be  only  considered  as  an  adjuvant. 

Hyperemia,  on  account  of  the  density  of  the  walls  of  the  vessels  of  the  iris,  is  not 
readily  perceived  even  when  it  exists.  It  has  already  been  said,  that  the  haamo- 
dynamic  conditions  of  the  intraocular  space  are  not  favorable  to  the  development 
of  severe  hypersemia. 

Yery  exceptionably,  we  find  that  one  or  more  greatly  enlarged  branches,  evidently  venous, 
appear  on  the  surface  of  the  iris,  and  have  a  very  irregular  course.  This  is  occasionally  the  case 
in  the  later  stages  of  chronic  iritis,  when  the  tissue  of  the  iris  has  already  suffered  very  much  and 
is  far  advanced  in  atrophy. 

Blood-extravasations,  as  a  result  of  the  disturbance  of  circulation,  however,  are  not  often 
observed  here.  They  appear  as  blood-colored,  macerated  spots  in  the  parenchyma  of  the  iris. 
Occasionally  they  show  themselves  by  the  bloody  color  of  iritic  products,  or  as  free  effusions  into 
the  aqueous  chamber,  as  the  so-called  hämophthalmia  or  a  hypohäma. 

If,  however,  the  hyperaamia  in  the  iris  itself  be  not  very  distinct,  it  is  marked  on 
the  anterior  ciliary  vessels,  and  its  collateral  branches,  by  the  development  of  an 
extremely  fine  vascular  network  in  the  anterior  episcleral  zone.  This  is  one  of  the 
most  constant  symptoms  of  iritis.  It  is  even  found  in  the  simple  irritations  of  the 
iris,  and  belongs  in  general  to  the  first  premonitions- of  the  inflammation  in  question. 
The  injected  episcleral  tissue  is  at  the  same  time  generally  infiltrated  with  serum. 
Often  the  conjunctival  tissue  lying  over  it  participates  in  the  hyperaarnia  and 
edematous  swelling,  and  elevates  itself  in  the  form  of  a  broad,  flattish  ring — a  so- 
called  vascular  ring  around  the  cornea. 

The  hypersemic  redness  of  the  episcleral  vascular  network  is  generally  very  bright,  evidently 
arterial,  and,  on  account  of  the  deep  situation  of  the  network,  plays  more  or  less  into  a  rose  or  lilac 
color.  Occasionally  the  sides  exhibit  a  very  distinct  shade  of  brown.  The  conjunctival  vascular 
ring  varies  in  its  color  from  a  bright  blood-red  to  a  bluish  red,  indicating  the  more  arterial  or 
venous  character  of  the  disturbance  in  circulation. 

Formerly  an  unjustifiable  diagnostic  value  was  ascribed  to  the  various  shades  of  the  episcleral 
redness.  It  was  believed  that  a  syphilitic  basis  for  the  iritis  could  be  found  when  the  color  was 
brown  ;  when  blue,  that  it  was  due  to  gout ;  when  of  a  bright-red  color,  to  rheumatism,  &c.  This 
is  decidedly  incorrect.  The  origin  of  the  brown  shade  is  by  no  means  explained.  The  predomi- 
nance of  a  bright  or  a  bluish  color  depends  upon  the  excess  in  the  disturbance  of  the  arterial  or 
venous  circulation. 

It  is  still  important  to  remark,  that  exceptionally  a  very  severe  iritis  may  run  its 
course  without  any  exhibition  of  marked  hyperaarnia  of  the  episcleral  tissue.  In  the 
course  of  puerperal  fever,  of  typhus,  of  pyaemia,  &c,  we  often  have  an  opportunity 
of  observing  such  a  variety  of  inflammations  of  the  iris. 

The  hyperaarnia  is  frequently  not  limited  to  the  vascular  ring. '  The  whole 
conjunctiva,  and  even  the  lids,  appear  very  much  reddened  and  swollen.    Especially 
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the  border  of  the  upper  lid  is  often  decidedly  swollen  and  markedly  red,  its  integu- 
ment tense,  shining,  and  sensitive. 

The  most  inconstant  symptom  of  iritis  is  the  pain.  This  is  not  unfrequently 
entirely  absent,  or  so  slight  that  it  scarcely  excites  the  attention  of  the  patient.  In 
other  cases  it  appears  among  the  prodomata,  and  gradually  increases,  becoming  very 
severe. 

It  is  described  by  different  patients  as  biting,  boring,  sticking,  pressing,  and  so  on.  Every 
external  or  internal  irritation  increases  it.  Very  often  it  is  united  with  photophobia,  appearing 
sometimes  uninterruptedly,  sometimes  with  remissions  and  exerbations,  again  in  an  intermittent 
form,  and  with  paroxysms  occurring  at  regular  or  irregular  times  of  day,  it  shadows  the  picture 
of  the  disease  in  the  most  varied  way.  To  this  may  be  added  that  it  very  often  does  not  remain 
confined  to  the  globe,  but  radiates  in  various  directions  in  the  course  of  the  frontal  nerves,  more 
rarely  in  the  course  of  the  infra-orbital  or  infra-maxillary. 

The  cerebrum  also  very  often  shows  its  participation  by  more  or  less  severe  cephalalgia. 
Through  it  the  intestinal  canal  often  participates  in  the  morbid  process.  Loss  of  appetite,  coating 
of  the  tongue,  perverted  taste,  an  inclination  to  vomit  or  actual  vomiting,  betray  this  participation. 
There  is  often  febrile  action. 


6.  There  is  always  considerable  impairment  of  vision  in  iritis.  This  is  occa- 
sionally the  only  symptom  which  calls  the  patient's  attention  to  the  existence  of 
the  affection.  It  results,  on  the  one  hand,  from  the  paralysis  of  the  muscles 
produced  by  the  proliferation  of  tissue,  and  from  the  loss  of  -the  power  of  accom- 
modation, and  the  ability  to  contract  the  pupil  as  is  required.  On  the  other  hand, 
it  may  be  a  result  of  inflammatory  products  deposited  in  the  pupil.  (See  Capsular 
Cataract. ) 

7.  The  papillary  growths  on  the  pupillary  margin  are  frequently  so  exceedingly 
small  and  scattered  so  sparingly,  that  they  are  only  with  difficulty  recognized  with 
the  naked  eye  :  so  long  as  the  iritis  exists  and  the  pupil  remains  immovable,  and  the 
more  so,  since,  on  account  of  the  great  amount  of  pigment  which  they  contain,  they 
are  scarcely  to  be  distinguished  from  the  black  pupil,  we  must  look  very  closely, 
and  often  seek  the  assistance  of  oblique  illumination,  in  order  to  recognize  them  as 
very  small  brown  or  black  elevations.  Of  course,  they  become  more  marked  in 
proportion  to  the  increase  in  size.  Ridges  formed  by  the  deliquescence  of  the 
outgrowths  thickly  pressed  together  can  scarcely  be  overlooked. 

These  are  from  a  light-brown  to  a  dark-brown  and  even  dull-black  color,  often  a 
quarter  of  a  line  broad,  surrounding  a  larger  or  smaller  arc  of  the  pupillary  margin, 
following  all  its  deviations,  or  surrounding  the  entire  pupil,  and  have  a  jagged  or 
indistinct  margin  on  the  anterior  capsule.  By  no  means  unfrequently  there  may  be 
distinguished  on  them  a  small  central  zone,  devoid  of  pigment  and  therefore  of  a 
grayish-white  color,  with  a  cloudy,  blurred  inner  border,  in  which  collections  of 
pigment  can  be  discovered  only  by  oblique  illumination. 

The  pupil  often  appears  nearly  or  completely  opaque,  when  extensive  posterior 
synechia  exists.     This  only  shows  that  there  is  a  capsulitis  coincident  with  the  iritis. 

The  neoplastic  border  of  the  pupillary  margin,  colored  by  pigment,  is  lost, 
toward  the  center  of  the  capsule,  in  a  pure  or  yellowish  white,  which,  being 
irregularly  divided,  causes  maculated,  striated  appearances,  between  which  the  fundus 
of  the  eye  appears  of  a  bluish  color:  Often,  however,  this  opacity  is  actually  caused 
by  iritic  products,  and  is  only  made  more  striking  by  a  coincidental  capsulitis. 
Deposits  on  the  anterior  capsule  made  under  such  conditions  always  exhibit  brown 
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or  black  pigment-contents,  at  least  with  oblique  illumination  and  the  magnifying 
glass.     Generally  the  coloring  matter  is  evident  to  the  naked  eye. 

By  means  of  the  irregular  distribution  of  this  coloring  matter,  brown  or  black  spots  are 
formed  in  the  opaque  pupil,  which,  like  fruit,  are  placed  on  branched  stria?  of  the  same  color,  or 
there  is  seen  in  the  pupil  a  network  interwoven  with  pigmented  threads,  which  are  connected 
with  the  pigmented  exudation-border  through  whose  meshes  we  may  indistinctly  see  the  fundus 
of  the  eye. 

But  occasionally  the  pigment  is  more  evenly  distributed,  and  so  thickly  interspersed  in  the 
membranous-like  new  formation  that  the  pupil,  on  hasty  examination,  appears  to  retain  its  natural 
black  color,  and  it  is  only  on  more  exact  observation  that  the  dark  brown  or  even  deep  black 
ink-color  of  the  neoplastic  growth  is  recognized. 

8.  Gummy  tumors  and  granulations  are,  on  account  of  their  size,  very  striking, 
and  scarcely  to  be  mistaken.  The  real  gummy  tumors  are  generally  nodules  of  the 
size  of  a  poppy-seed  or  a  grain  of  millet,  with  conical  apices.  Occasionally  they  are 
more  like  knobs  or  warts,  with  roundish  heads.  They  are  distinctly  elevated 
above  the  anterior  surface  of  the  iris.  They  are  often  found  alone.  Occasionally 
we  find  them  connected  to  a  warty  ring,  which  completely  covers  the  pupillary  zone 
of  the  iris.  Their  color,  in  light  irides,  is  generally  a  yellowish  gray  or  red,  from  a 
great  quantity  of  vessels,  sometimes  even  of  a  cinnamon-color.  In  dark  eyes  they 
are  from  a  tan-color  to  a  dark  brown. 

The  larger  tumors,  whether  gummy  or  simple  fleshy  condylomata,  are  apt  to 
have  more  of  a  cauliflower  appearance.  Their  surface  is,  as  a  rule,  very  rough,  gland- 
ularly  condylomatous.  It  is  then  that  they  extend  to  the  membrane  of  Descemet, 
where  the  surface  becomes  smooth  from  mechanical  reasons.  They  are  often  of  a 
dirty  flesh  color.  Not  unfrequently  the  red  is  changed  to  a  brown  color  by  the 
pigment  contained  in  the  tissue,  and  even  to  a  decided  brown,  especially  in  dark 
irides,  and  after  long  existence  of  the  excrescences.  Occasionally  they  cause  repeated 
hemorrhages  {Seconal).  Growths,  which,  on  account  of  their  structure,  incline  more 
to  suppuration,  have  generally  a  dirty-yellow  color,  which  is  occasionally  sprinkled 
with  dark  pigment. 

9.  In  iritis  with  purulent  products,  the  iris  appears  covered  over  only  with  a  thin 
gauze-like  coating.  The  pus  is  quickly  thrown  off,  mixes  with  the  aqueous  humor, 
renders  this  turbid,  and  gives  it  the  appearance  of  whey.  Thick  flocculi  not  unfre- 
quently are  seen  in  it,  which  are  deposited  every  where  on  the  walls  of  the  aqueous 
chamber,  on  the  posterior  surface  of  the  membrane  of  Descemet,  and  collect  on  the 
floor  of  the  cavity  in  the  form  of  a  hypopyon. 

In  other  cases  the  iris  is  covered  over  at  intervals,  or  in  its  entire  extent,  with 
yellowish,  smeary,  cream-like  masses,  which  often  appear  spotted  or  streaked  from 
the  pigment  and  extravasated  blood  which  they  contain.  They  form  a  hypopyon 
secondarily  by  their  deliquescence.  They  frequently  lie  in  the  form  of  an  even 
stratum,  of  greater  or  less  consistency,  on  the  iris  and  middle  of  the  capsule.  Not 
unfrequently  the  deposit  is  also  very  irregular ;  often  here  and  there  are  even  seen 
isolated  threads  with  cloudy  or  striated  edges.  Such  masses  appear  most  frequently 
confined  to  the  pupillary  portion.  They  often  form  there  dense  plugs,  which  fully 
cover  the  pupil  and  extend  over  the  central  portion  of  the  iris  with  radiating 
branches. 

10.  The  purulent  deposition,  hypopyon,  often  scarcely  elevates  itself  above  the 
hight  of  the  limbus  conjunctivalis,  and  is  only  found  on  careful  examination  in  the 
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form  of  a  small  pus-colored  line.  In  other  cases  the  hypopyon  extends  to  the  lower 
horder  of  the  pupil,  more  rarely  over  the  pupil,  or  exceptionally  it  completely  fills 
the  aqueous  chamber.  It  is  generally  flattened  out  above,  especially  when  the  fluid 
pus  is  predominant,  where  the  upper  edge,  changing  its  position  with  every  motion 
of  the  globe,  is  a  plane  surface.  But  in  case  the  placenta-like  formations  predominate, 
the  upper  margin  of  the  hypopyon  may  be  very  uneven. 

In  primary  hypopyon  the  fluid  pus  is  often  mostly  absorbed  within  a  short  time,  while  the 
denser  portions  resist  this  process,  and  are  gradually  raised  above  the  plane  of  the  hypopyon. 
This  is  another  mode  of  formation  from  that  which  frequently  obtains,  where  the  hypopyon  pro- 
ceeds from  the  disintegration  of  dense  morbid  products,  which  are  closely  adherent  to  the  his. 
We  usually  find  these  denser  portions  as  little  lumps,  lying  on  the  anterior  surface  of  the  iris,  or 
closing  the  pupil  like  a  plug. 

It  is  difficult  to  decide,  under  such  circumstances,  whether  the  hypopyon  was  primary  or 
whether  it  has  resulted  from  the  partial  deliquescence  of  these  solid  portions.  It  is  not  usually 
difficult  to  distinguish  hypopyon  from  onyx. 

Causes. — The  causes  of  iritis  are  very  numerous. 

1.  Almost  every  imaginable  injury  which  affects  the  eye  may  lead  directly  or 
indirectly  to  an  inflammation  of  the  iris. 

a.  The  mechanical  injuries  which  most  frequently  cause  an  iritis  are :  foreign  bodies 
which  have  remained  for  some  time  in  the  conjunctival  sac  or  cornea ;  stretchings, 
tearing,  and  actual  separation  of  continuity  of  the  iris,  whether  done  accidentally 
or  as  the  result  of  operations ;  the  mechanical  influence  of  a  foreign  body  in  the 
anterior  chamber  {Horner) ;  or  detached  portions  of  cataract,  or  of  a  luxated  lens; 
exposure  of  the  iris  in  consequence  of  perforations,  with  loss  of  substance,  and  of 
extensive  destruction  of  the  cornea. 

o.  Chemical  injuries  are:  the  effect  of  severely  cauterizing  substances  acting  upon 
the  eye,  such  as  the  improper  use  of  irritating  ointments,  eye-lotions,  caustics,  etc. 

c.  Among  the  physical  injuries,  probably,  sudden  changes  of  various-  degrees  of 
heat,  and  their  results,  elevation  and  decrease  in  the  heat  of  the  body,  play  a  part. 
Besides  this,  the  effect  of  very  intense  light,  especially  brilliant  contrasts  of  light,  upon 
the  eye,  may  be  numbered  among  the  possible  causes  of  iritis. 

d.  Among  the  functional  causes,  excessive  straining  of  the  eye,  for  the  purpose 
of  distinct  vision,  stands  in  the  first  tank. 

2.  Iritis  is  frequently  secondary ;  the  result  of  the  continuation  of  the  process 
upon  the  iris  from  parts  which  are  either  in  anatomical  or  functional  union 
with  it. 

Choroiditis  is  in  this  way  often  connected  with  iritis,  but  it  is  most  frequently 
combined  with  keratitis. 

The  power  of  transmitting  irritative  conditions,  and  of  thus  exciting  the  inflam- 
mation, is,  besides,  not  confined  to  single  parts  of  one  and  the  same  globe.  Many 
recent  observations  indicate  that  inflammations  of  one  globe,  particularly  iritis  and 
irido-choroiditis,  under  certain  exceptional  circumstances,  through  the  aid  of  the 
nervous  system,  may,  through  sympathy,  draw  the  other  globe  into  participation, 
and  be  in  a  condition  again  to  excite  an  iritis.     (See  Irido-choroiditis.") 

3.  Finally,  certain  constitutional  affections  are  to  be  named  as  possible  causes  of 
inflammatory  processes,  which  sometimes  are  confined  to  the  ii'is,  but  which 
sometimes  appear  in  the  form  of  a.  suppurative  panophthalmitis.  (See  Panoph- 
thalmitis.) 

Among  all  the  so-called  dyscrasia,  syphilis  leads  most  frequently  to  iritis ;  we 
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may  say  that  quite  a  large  percentage  of  all  inflammations  of  the  iris  rests  on  a 
syphilitic  basis. 

As  a  rule,  under  such  circumstances,  the  iritis  appears  without  any  evident 
external  injury.  Occasionally,  however,  one  of  the  causes  which  have  been  named 
is  the  exciting  cause  of  the  inflammation. 

Generally  iritis  first  occurs  after  syphilis  has  existed  for  some  time,  and  has 
been  variously  localized.  Still,  the  contrary  may  take  place ;  the  iris  may  be 
one  of  the  first  parts  attacked,  or  be  among  the  first  of  the  local  secondary 
syphilitic  affections. 

The  combination  of  syphilitic  iritis  with  a  papular  syphilitic  skin-affection  is  very  common. 
By  many,  there  has  been  supposed  to  be  an  essential  causal  connection  between  the  two,  and  the 
more  so,  since  iritis  not  unfrequeutly  occurs  during  such  a  papular  eruption.  The  coincidental 
appearance  of  iritis  and  the  papular  syphilitic  eruption,  is  rather  to  be  explained  by  the  fact  that 
this  is  one  of  the  most  frequent  evidences  of  the  existence  of  the  constitutional  disease. 

Besides,  we  often  find  an  inflammation  of  the  iris  which  cannot  be  denied  to  be  syphilitic,  in 
a  case  where  not  a  trace  of  a  syphilitic  papular  eruption  can  be  found,  or  can  be  shown  in  the  his- 
tory. The  syphilitic  character  of  the  eye-affection  betrays  itself,  however,  by  the  presence  of 
syphilitic  ulcers  in  the  pharynx;  or,  in  the  absence  of  all  other  peculiar  local  affections,  by  the 
swelling  of  the  lymphatic  glands  of  the  neck,  axilla,  elbow,  or  at  least  in  the  inguinal  region,  which 
always  occur  in  constitutional  syphilis,  or  by  the  cicatrix  of  a  chancre.  Where  there  is  no  evidence 
of  the  presence  of  a  secondary  syphilis  from  any  of  the  peculiar  local  manifestations,  not  even  from 
the  swelling  of  the  lymphatics,  every  reason  for  diagnosticating  an  iritis  dependent  on  syphilis  is 
wanting,  even  if  there  be  a  primary  syphilitic  ulcer,  or  one  has  existed;  and  yet  the  iritis  may 
undoubtedly  have  a  syphilitic  character;  and  we  will  be  justified  in  considering  this  in  the 
therapeutics,  if  it  appears  during  the  existence  of  a  primary  ulcer,  without  any  sufficient  external 
cause,  or  within  a  short  time  after  one  has  healed.  The  iritis  may  be  a  genuine  one  in  the  strict 
sense  of  the  word. 

The  diagnosis  can  then  only  be  made  from  the  results  of  treatment.  The  syphilitic  nature  is 
decided  by  the  insufficiency  of  simple  antiphlogistics,  and  by  the  necessity  and  efficacy  of  anti- 
syphilitic  remedies. 

It  has  been' asserted  by  many  that  syphilis  shows  in  iritis  some  very  peculiar  evidences,  which 
are  not  seen  in  an  iritis  arising  from  any  other  cause,  and  that  we  may  thus  decide  from  the 
symptoms  as  to  the  syphilitic  or  non-syphilitic  character  of  the  disease.  This,  however,  is  cer- 
tainly an  error,  as  is  partly  evinced  by  the  fact  that  different  oculists  ascribe  totally  different 
symptoms  to  syphilitic  iritis.  There  are  no  local  symptoms  and  no  combination  of  these  which 
allow  us  to  designate  a  given  iritis  as  syphilitic  ;  and,  on  the  other  hand,  any  iritis,  whatever  may 
have  been  its  peculiar  character,  may  depend  upon  syphilis,  and  be  subdued  by  anti-syphilitic 
treatment. 

The  syphilitic  character  of  an  iritis  can  only  be  determined  from  the  positive 
proof  of  the  existence  of  constitutional  syphilis.  For  this  purpose  we  must  see  cer- 
tain changes  on  the  other  parts  of  the  body,  the  existence  of  syphilitic  eruptions, 
ulcers  of  the  pharynx,  or  at  least  the  peculiar  swelling  of  the  lymphatic  glands. 
We  may  say,  in  general  terms,  that  where  the  existence  of  constitutional  syphilitic 
disease  is  demonstrated  by  its  peculiar  localizations,  there  the  syphilitic  character  of 
an  iritis  occurring  at  the  same  time  is  more  than  probable  ;  but  in  an  opposite  class 
of  cases  we  may  say  that,  at  times,  grounds  for  suspicion  are  furnished  by  the  history, 
but  never  premises  for  a  decided  opinion. 

Time  of  Appearance. — Iritis  occurs  at  every  time  of  life.  It  often  destroys  the 
good  result  of  an  operation  for  cataract  in  the  most  advanced  old  age,  and  it  is  also 
observed  in  the  newly-born.  There  are  even  recorded  experiences  which  render 
possible  the  belief  in  an  iritis  occurring  during  foetal  life.  (Himly,  Pagensiecher.)  The 
middle  period  of  life,  from  the  twenty-first  to  the  fortieth  or  fiftieth  year,  certainly 
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furnishes  the  greatest  percentage.  This  may  be  in  part  due  to  the  greater  frequency 
of  traumatic  influences  and  constitutional  syphilis  at  this  time  of  life.  Sex  seems  to 
exercise  no  peculiar  influence  upon  the  mild  or  severe  course  of  an  iritis.  "Whether 
the  left  iris  and  irides  of  a  dark  color  are  more  disposed  to  the  affection,  as  some 
believe,  is  not  yet  sufficiently  decided. 

The  occurrence  of  syphilitic  iritis  in  children,  during  the  first  month  of  life,  deserves  especial 
notice.  It  is  easily  overlooked,  since  it  is  apt  to  run  a  very  insidious  course,  with  no  very  striking 
symptoms-  The  ordinary  accompaniments  of  such  attacks  of  iritis,  syphilitic  eruptions,  aphtha?, 
condylomata  about  the  anus,  &c,  enable  us  to  recognize  the  existence  of  syphilis  without  diffi- 
culty. Such  children  generally  have  mothers  who  had  acquired  syphilis  at  a  time  not  far  removed 
from  the  period  of  parturition.  "Well-nourished  children  are  said  to  be  more  disposed  to  it  than 
the  opposite  class.  (Hutchinson.) 

Course. — Iritis  is  almost  always  divided  into  the  acute  and  chronic  forms.  Indeed, 
an  iritis  often  occurs  which  reaches  its  highest  point  within  a  few  days,  and  quickly 
exhibits  the  products  of  inflammation,  which  disappear  quite  as  quickly.  In  other 
cases  the  process  furnishes  products  only  very  gradually,  and,  sometimes  remitting, 
sometimes  exacerbating,  lasts  for  weeks  and  months  before  its  decline  is  reached. 
These  are,  however,  only  the  extremes,  which  are  connected  to  each  other  by  a  great 
number  of  intermediate  varieties,  and  in  practice  they  frequently  lose  their  significa- 
tion, since  an  acute  iritis  not  unfrequently  passes  into  a  chronic  course,  and  a  typical 
chronic  process  occasionally  exacerbates  and  shows  all  the  characteristics  of  the 
most  acute  inflammation. 

The  cause  has  certainly  an  influence  upon  the  rapidity  or  slowness  of  the  process. 
Inflammations  of  the  iris  which  are  caused  by  external  irritants  are  always  more 
inclined  to  an  acute  course  than  others.  The  rapidity  of  this  is  apt  to  be  propor- 
tionate to  the  amount  of  injury  done  by  the  irritating  cause. 

Syphilitic  iritis  is  sometimes  acute,  and  sometimes  chronic,  in  the  widest  sense  of 
the  term.  Secondary  iritis  is  apt  to  have  a  course  in  accordance  with  that  of  the 
primary  affection.  "Where  passive  hyperasmia  or  sympathy  has  been  the  chief  occa- 
sion, the  disease  is  generally  chronic. 

Staphylomatous  corneal  cicatrices,  as  well  as  complete  or  nearly  complete  pos- 
terior synechia  of  the  pupillary  border,  may  maintain  an  iritis  caused  by  them  for 
weeks  and  months,  and  produce  such  a  great  inclination  to  relapses,  that  the  slight- 
est provocation  is  sufficient  to  set  up  the  process  anew.  Indeed,  cases  not  unfre- 
quently occur  in  which  the  patient,  with  shorter  or  longer  intervals,  is  troubled  with 
chronic  iritis  for  years.  Generally,  choroiditis  and  retinitis  are  added  sooner  or  later, 
if  they  do  not  accompany  the  iritis  from  the  beginning  or  precede  it.  Atrophy  of  the 
entire  globe  is  then  generally  the  final  result.  (See  Irido-clioroiditis.) 

Results. — The  percentage  of  cures  in  iritis  is,  on  the  whole,  large.  Very  often, 
however,  the  inflammation  leaves  sequela?,  which  render  the  preservation  of  the 
functions  of  the  eye  more  or  less  doubtful,  or  which  entirely  destroy  them. 

In  consideration  of  this  latter  fact  we  should  distinguish  between  changes  which 
the  constituent  elements  of  the  iris  themselves  undergo,  and  those  which  have  their 
origin  in  further  transmutations  of  the  plainly-marked  inflammatory  new-formations 
before  described.  Frequently  morbid  conditions  of  both  kinds,  in  the  greatest 
variety  of  combination,  are  the  final  results  of  the  process.  Often,  however,  the 
true  iris  tissue  returns  to  the  normal  condition,  while  the  neoplastic  growths  assume 
a  permanent  form,  and  impair  the  functions,  of  the  eye.    It  very  rarely  occurs  that 
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the  iris  loses  its  normal  character,  when  the  proliferation  of  tissue  was  not  sufficient 
to  cause  neoplastic  formations. 

1.  As  is  easily  understood,  the  inflamed  tissue  of  the  iris  regains  its  normal 
condition  the  more  easily,  the  less  it  is  already  changed  hy  proliferation.  A  short 
duration  and  slight  degree  of  intensity  of  the  process,  in  conjunction  with  an  easy 
removal  of  the  cause,  are  especially  favorable  to  a  return  to  the  normal  condition. 
On  the  contrary,  a  longer  existence  of  the  iritis,  even  with  less  intensity,  as  well  as 
great  intensity  of  the  process,  and  great  development  of  new  elements  even  with  a 
shorter  duration  of  the  disease,  do  not  give  us  so  good  a  prospect  for  perfect  cure, 
especially  when  there  are  difficulties  in  the  way  of  removing  the  causes  of  the  affec- 
tion. Under  such  circumstances  atrophy  is  a  very  common  result.  The  prognosis 
is  most  unfavorable  when  the  iritis  is  accompanied  by  choroiditis,  fur  then  the 
nutrition  of  the  whole  globe  is  in  danger.     (See  Irido-choroiditis.) 

True  atrophy  may  be  sometimes  defined  as  a  deliquescence  of  the  elements  into 
material  capable  of  resorption,  with  a  subsequent  carrying  off  of  these  through  the 
vessels.  Sometimes  it  is  a  change  of  the  proliferating  tissue  into  dense  cicatritial 
masses,  being  a  kind  of  shrinkage,  obsolescence.  Frequently  both  forms  of  atrophy 
are  found  together.  Sometimes  they  are  confined  to  a  portion  of  the  iris.  As  a 
role,  however,  the  whole  becomes  atrophied. 

Atrophy  is  known  to  have  occurred  in  light  irides  by  their  discoloration,  they 
being  changed  to  a  very  dirty-slate  color,  while  brown  irides  acquire  a  dirty-red  or 
tan-color,  occasionally  even  a  fawn-color. 

The  normal  appearances  of  the  iris  have  disappeared,  the  variously  ramifying, 
arch-shaped  inosculating  vessels  have  been  mostly  destroyed.  In  their  place  we 
frequently  find  very  irregularly  distributed  tendinous  striae ;  some  of  them  straight, 
some  of  them  branching  out  like  a  tree  or  forming  a  network ;  sometimes  mixed 
with  spots  of  the  same  kind,  whose  edges  appear  blurred  or  fringed. 

These  tendon-like,  neoplastic  formations  are  very  plainly  distinguished  from  the 
dense  dark-colored  groundwork,  by  their  white  or  bluish  gray,  sometimes  even 
bright  yellow,  color,  and  satin-like  brilliancy,  and,  according  as  the  number  of  them 
is  great  or  small,  modify  very  considerably  the  whole  appearance  of  the  iris.  They 
are  very  firm  and  tenacious.  Where  they  are  developed  in  abundance,  the  consist- 
ency of  the  iris  appears  increased,  often  to  such  a  degree  that  it  is  torn  with 
difficulty,  and  then  causes  a  crackling  sound.  Where,  however,  they  are  only 
sparingly  formed,  or  are  entirely  wanting,  the  iris  is  generally  friable,  easily 
torn,  even  rotten,  so  that  at  the  slightest  touch  it  is  torn  in  shreds.  With  this  the 
iris  is  generally  thinned,  rarely  spongy.  The  rarefaction  sometimes  goes  so  far,  that 
the  iris  has  more  the  appearance  of  a  gauze-like,  extremely  delicate  transparent 
membrane. 


The  dirty-gray,  plumbago-like  coloring  of  the  thinnest  portions  is  in  reality  only  the  appear- 
ance of  the  black  fundus  of  the  eye,  through  the  rarefied  tissue  of  the  iris. 

This  has  an  entirely  structureless,  molecular  basis,  in  which  oulyhere  and  there  strings,  or  a 
real  network  of  connective  tissue,  is  found,  and  which  contain  in  varying  quantity  free  pigment, 
variously-formed  pigment-cells  undergoing  fatty  degeneration,  fat  corpuscles,  free  nuclei,  choloid 
bodies,  &c.  The  tendon-like  striae  and  spots,  "which  occasionally  stretch  over  the  surface  of  this 
iris  as  delicate  pseudo-membranes,  but  generally  are  deeply  situated  in  its  substance,  or  permeate 
the  iris  in  its  entire  thickness,  bear  the  character  of  disintegrated  connective  tissue,  containing 
pigment.  On  the  surface  of  extensive  neoplastic  plaques  the  tissue  appears  at  times  translucent, 
exceedingly  tough,  striated  with  fibers  or  completely  structureless,  and  resembles  the  hyaline 
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very  much.  Some  recognize  in  it  real  newly-formed  hyaline  membranes,  which  have  occurred  on 
the  surface  of  these  plaques,  by  the  secretion  in  layers  of  a  peculiar  rigid  product.  (Donders, 
Coecius.)  It  appears,  however,  as  if  this  explanation  were  only  sufficient  for  those  cases  in  which 
the  tendon-like  neoplastic  growths  come  in  immediate  contact  with  the  membrane  of  Descemet,  or 
are  even  adherent  to  this  on  account  of  the  complete  removal  of  the  anterior  chamber,  where  we 
consequently  may  believe  that  there  is  a  secretion  from  this  membrane.    {Graefe.) 

Where,  however,  the  aqueous  chamber  still  exists  to  any  extent,  that  is,  where  the  membrane 
of  Descemet  does  not  participate,  this  idea  of  the  origin  is  somewhat  forced,  and  can  scarcely  be 
maintained  as  against  the  direct  proof  of  the  origin  of  this  structureless  layer  from  the  degene- 
rating superficial  layer  of  the  neoplastic  plaques.  {Junge.)  We  find  that  the  muscular  fiber-cells 
of  the  sphincter  are  either  undergoing  fatty  degeneration,  or  that  they  have  already  completely 
disappeared.  Instead  of  them  appears  a  smooth  bundle  of  delicate  connective-tissue  fibers, 
with  interspersed  fatty  detritus  and  pigment.  The  nerves  also  become  atrophied  very  quickly  as 
a  general  rule,  and  are  entirely  destroyed.  We  often  find  numerous  remains  of  the  vessels  in  an 
atheromatous  condition  or  completely  obliterated,  and  a  few  advanced  in  retrogressive  metamor- 
phosis. Occasionally  such  remains  of  vessels  form  the  chief  part  of  individual  parts  of  the  iris. 
Between  them  not  unfrequently  are  other  vessels,  still  permeable,  which  are  then  often  enor- 
mously distended,  so  that  they  may  be  appreciated  by  the  naked  eye  on  the  living  subject  as  very 
irregular  branches  of  a  venous  appearance,  curving  on  the  surface  of  the  iris. 

These  alterations  in  the  vessels  explain  the  very  profuse  hemorrhages  which  occur  on  injury 
to  the  atrophied  iris.  The  posterior  boundary  layer  is  occasionally  thickened,  very  friable, 
and  delicate ;  more  often,  however,  it  appears  to '  be  wanting,  having  deteriorated  into  a 
shrunken  mass. 

It  is  evident  that  under  such  conditions  the  functions  of  the  iris  are  always 
completely  destroyed.  This  is  indicated,  on  the  one  hand,  hy  the  complete  immo- 
bility of  the  pupil  and  loss  of  the  power  of  accommodation,  and  on  the  other  hand 
by  striking  changes  in  position  and  by  loss  of  the  normal  tension  of  the  iris. 

2.  a.  Papillary  excrescences  on  the  pupillary  margin  frequently  recede  again,  so 
that  they  cease  to  maintain  the  posterior  synechia  which  they  have  caused.  Under 
the  action  of  the  returning  muscular  power  of  the  iris  they  are  torn  even  after  they 
are  drawn  out  to  thin  threads.  The  remains  are  easily  removed  by  absorption  and 
shrinkage,  so  that  they  are  no  longer  visible  to  the  naked  eye.  Still,  not  unfrequently 
spots,  which  are  richly  pigmented,  remain  on  the  anterior  capsule  as  -an  evidence  of 
previously  existing  synechia  of  this  variety,  which  appear  very  plainly  on  exami- 
nation with  the  ophthalmoscope,  or  by  oblique  illumination. 

Such  papillary  excrescences  are  often  permanent,  however,  either  in  their  original 
form  or  spun  out  in  longer  or  shorter  threads.  They  are  indicated  by  a  perma- 
nent distortion  of  the  pupil,  and,  when  it  is  dilated,  by  a  very  acute  prominent  angle 
which  the  pupillary  border  forms  at  the  point  of  attachment.  When  the  sphincter  is 
strongly  contracted,  and  especially  when  the  eye  is  brightly  illuminated,  and  under 
great  straining  of  the  accommodation,  these  small  growths  readily  escape  observa- 
tion. Since  they  are  chiefly  situated  on  the  peripheral  surface,  it  not  unfrequently 
occurs  that,  after  the  inflammation  has  run  its  course,  the  sphincter-muscle,  which 
has  again  become  fully  capable  of  doing  its  work  if  properly  excited,  approaches 
the  center  of  the  pupil,  passing  over  the  adhesions.  Thus  the  posterior  synechia  are 
completely  covered  by  the  pupillary  zone  of  the  iris,  and  the  pupil  appears  round, 
although  its  border  is  adherent  to  the  capsule  at  several  points,  and  at  different 
distances  from  the  center.  The  sphincter  must  then  be  paralyzed  by  mydriatics,  in 
order  that  we  may  perceive  the  irregularity  of  the  pupil. 

The  more  numerous  are  these  papillary  outgrowths  and  the  thicker  they  are 
pressed  together,  the  more  difficult  it  is  for  the  pupil  to  become  free  again.  Where 
considerable  portions  are  united  to  the  capsule  by  seam-like  neoplastic  formations, 
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the  prospect  of  a  detachment  of  the  synechia  is  very  slight ;  naturally  it  is  less  in 
the  case  of  complete  posterior  synechia.  Under  such  circumstances  the  capsular 
opacity  which  generally  exists  becomes  permanent,  and  the  result  is  an  anterior 
capsular  cataract,  combined  with  posterior  synechia. 

In  exceptional  cases  even  a  complete  posterior  synechia  is  detached  by  muscular 
action.  If  the  pupil  were  at  the  same  time  small,  and  the  capsule  in  its  bounds 
covered  by  iritic  new-formation,  this  remains  behind,  after  the  freeing  of  the  pupil- 
lary border,  occasionally,  as  a  small,  strongly  demarcated  spot  on  the  center  of  the 
capsule,  representing  a  so-called  central  capsular  cataract,  which  increases  greatly  in 
thickness  by  a  cataractous  transformation  of  the  parts  of  the  lens  lying  behind,  and 
may  become  a  pyramidal  cataract. 

b.  Dense  iritic  products  in  the  bounds  of  the  pupil  always  become  permanent. 
They  shrink  somewhat,  but  in  spite  of  this  maintain  a  very  considerable  thickness. 
These  neoplastic  plugs  are  generally  called  false  cataracts,  a  name  which  appears  to 
some  extent  justified  by  the  almost  constant  association  of  the  condition  in  question 
with  lenticular  cataract.  According  to  this,  false  cataracts  are  only  distinguished 
from  capsular  cataract  caused  by  iritic  deposits,  by  the  density  of  the  neoplastic 
formation. 

Tarious  special  names  are  given  to  the  false  cataracts,  which  are  derived  from  the  anatomi- 
cal character  of  the  new-formation.  Thus  a  lymph-cataract  is  spoken  of  when  the  new-formation 
which  has  become  permanent  resembles  tendinous  tissue  in  its  external  appearance,  or  when  the 
greater  part  appears  composed  of  ft.  The  name  is  not  changed,  if  from  the  symptoms  a  calca- 
reous or  osseous  degeneration  has  occurred.  But  if  the  plug  has  become  hardened  by  hemor- 
rhagic extravasation,  or  even  if  the  principal  part  be  the  remains  of  a  blood-coagulum,  and  the 
blood  then  changes  into  pigment,  the  new-formation  takes  the  name  of  blood-cataract,  Cataracta 
spuria  cruenta  or  grumosa. 

A  permanent  but  not  very  dense  new-formation,  closing  the  pupil,  is  generally  described  as  a 
pigment-cataract,  Cataracta  cJioroidalis.  It  is  very  richly  supplied  with  neoplastic  elements,  and 
therefore  very  dark.  These  may  be  perceived  as  branch-like  or  reticulate  striae,  or  may  even  be 
of  a  color  varying  between  a  uniform  brown  and  black. 

c.  In  order  to  be  able  to  speak  of  a  capsular-cataract  united  with  posterior  syne- 
chia, or  a  false  cataract  in  the  just-described  signification  of  the  word,  it  is  assumed 
that  the  pupil  is  quite  large. 

But  it  not  unfrequently  occurs  that  the  pupil  is  contracted  to  tbe  size  of  a  head 
of  a  pin,  or  to  a  narrow,  usually  irregular,  fissure,  and  retains  form  from  the  neo- 
plastic tissue,  since  an  adhesion  of  the  pupillary  margin  has  occurred.  This  condi- 
tion, which  is  incapable  of  spontaneous  relief,  is  called  atresia  pupillae,  closure  of 
the  pupil. 

The  atresia  occurs  even  during  the  proper  inflammatory  condition,  but  is  just  as 
often  completed  after  the  iritis  has  run  its  course,  since  the  product  poured  into  and 
infiltrated  througb  the  pupillary  zone  of  the  iris  shrinks,  and  thus  narrows  the  pupil 
more  and  more. 

"Where  the  lens  with  the  capsule  remains,  the  pupillary  border  is  always  adherent  to  the  crys- 
talline body  by  the  new-formation  closing  the  pupil,  and  therefore  the  name  capsular-cataract  is 
generally  given  it.  But  often,  after  complete  loss  of  the  lens,  atresia  of  the  pupil  occurs.  Then 
the  iris  either  falls  into  the  aqueous  chamber,  or  is  drawn  backward  in  a  funnel-shape,  since  the 
plug  which  closes  the  pupil  is  in  organic  connection  with  the  vitreous  humor,  which  is  generally 
already  advanced  in  connective-tissue  degeneration  and  shrinkage. 
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3.  Gummy  tumors  ane  quickly  absorbed.  Tbey  may,  however,  become  perma- 
nent degenerations. 

The  smaller  then  shrink  into  hard,  more  or  less  pigmented,  nodules,  which  often 
contain  much  fat  and  lime.  The  larger  outgrowths,  and  the  granulations  which  are 
akin  to  them,  on  the  contrary,  when  they  are  destroyed,  change  to  a  tough  tendon- 
like cicatritial  mass,  which  either  only  lies  upon  the  surface  of  the  iris,  or  appears 
disseminated  in  the  depth  of  it. 

Suppuration  is  also  no  very  uncommon  termination.  Suppuration  does  not  often 
occur  in  small  nodules,  or  ulcerative  losses  of  substance,  which  are  apt  to  leave  a 
small  radiated  cicatrix.  Larger  gummy  tumors,  and  condylomatous  outgrowths,  on 
the  contrary,  are  often  removed  by  suppuration. 

Those  excrescences  especially  incline  to  suppuration  which,  from  the  beginning, 
have  more  of  a  caseous  color.     The  result  is  then  generally  a  formidable  hypopyon. 

4.  Hypopyon,  whether  it  be  primary  or  secondary,  that  is,  when  it  has  resulted 
from  the  deliquescence  of  inflammatory  tumors,  is  generally  absorbed  without  espe- 
cial difficulty.  The  difficulties  are  the  less,  the  smaller  the  collection  of  pus  in 
the  aqueous  chamber,  and  the  slighter  the  amount  of  dense  material  which  they 
contain.  Sometimes  a  few  hours  only  are  sufficient  to  cause  quite  a  large  hypopyon 
to  disappear,  while  in  other  cases  days  and  even  weeks  are  necessary  for  the  same 
result.  Besides,  the  absorption  is  by  no  means  always  a  steadily-advancing  process; 
often  there  is  an  increase  and  decrease  of  the  hypopyon  observed.  It  even  not  unfre- 
quently  disappears  several  times  in  the  course  of  an  iritis,  again  appearing,  until 
finally  the  process  comes  to  an  end. 

Frequently,  however,  an  iritis  accompanied  by  hypopyon  leads  to  morbid 
conditions,  which  very  much  impair  the  functions  of  the  eye.  On  the  one  hand, 
in  such  cases,  the  abundant  development  of  papillary  excrescences  on  the  pupillary 
margin  is  the  rule ;  and  besides,  degenerative  atrophy  of  the  iris,  after  so  severe 
a  process,  occurs  very  frequently.  But,  on  the  other  hand,  the  absorption  of  the 
hypopyon  is  not  always  complete ;  portions  of  it  remain  behind  in  the  eye.  Espe- 
cially in  the  case  of  large  accumulations  of  pus  in  the  chamber,  a  complete  disap- 
pearance is  one  of  the  rarer  occurrences,  although  it  is  not  to  be  denied  that 
occasionally  a  hypopyon  which  fills  up  the  entire  aqueous  chamber  is  quickly  and 
completely  absorbed.  It  is  especially  the  flocculent  coagulations  in  hypopyon 
which  readily  become  permanent.  A  portion  of  it  changes  to  a  rigid  tendinous 
mass,  while  the  remainder  undergoes  calcareous  and  fatty  degeneration. 

Most  frequently  such  new-formations,  after  hypopyon,  are  found  in  the  deepest 
portions  of  the  aqueous  chamber.  It  fills  up  the  crescentic  periphery  of  the  cham- 
ber to  a  varying  height,  and  is  continued  upon  the  membrane  of  Descemet,  and  the 
anterior  surface  of  the  iris,  in  the  form  of  cloudy,  striated  spots,  covering  over  these 
parts  to  a  greater  or  less  extent.  After  a  very  large  hypopyon,  the  entire  posterior 
and  anterior  walls  of  the  chamber  remain  covered  by  such  depositious.  They  are 
apt  to  be  especially  abundant  in  the  pupil,  and  to  form  a  firm  plug,  which  completely 
covers  it,  and  thus  makes  a  false  cataract.  These  conditions  assume  that  the  cornea 
was  able  to  preserve  its  normal  state,  which  is  frequently  not  the  case.  A  suppura- 
tive iritis  often  begins  in  company  with  a  suppurative  keratitis,  or  the  inflammatory 
process  in  the  course  of  an  iritis  is  continued  upon  the  cornea.  This  is  partially 
destroyed  by  ulceration,  perforated,  and  thus  a  way  opened  for  the  exit  of  the  hypo- 
pyon. 

Not  unfrequently  the  process  is  here  arrested,  the  iritis  recedes,  and  a  perforat- 


TREATMENT    OP   IRITIS.  191 

ing  corneal  nicer  is  added  to  its  consequences.  On  the  other  hand,  the  process 
often  proceeds  still  further,  the  glohe  is  destroyed  by  atrophy  or  phthisis,  the  deeper- 
lying  parts  of  the  eye  being  involved  in  the  process.  "With  a  very  large  collection 
of  pus  in  the  aqueous  chamber,  such  a  transition  of  the  iritis  to  suppurative 
panophthalmitis  is  quite  frequent,  and  results  either  before  the  suppurative  perfora- 
tion of  the  cornea,  or  certainly  after  it. 

Treatment. — The  therapeutic  indications  are  : 

1.  Eemoval  of  the  causes  that  are  still  somewhat  active. 

2.  Keeping  away  all  sources  of  injury  which  may  maintain  or  even  increase  the 
inflammatory  process. 

3.  Diminution  and  limitation  of  the  proliferation  of  tissue,  and  a  reduction  to  the 
normal  mean  of  the  increased  nutrition. 

4.  Prevention  of  the  possible  dangers  from  iritic  neoplastic  formations. 

5.  In  case  this  latter  does  not  succeed,  the  direct  removal  or  lessening  of  tho 
disturbance  of  function  caused  by  them. 

1.  In  order  to  fulfill  the  indications  arising  from  the  cause  of  the  disease, 
a.  Operative  means  are,  by  no  means  unfrequently,  necessary.  "Where  foreign 
bodies  which  are  in  the  conjunctiva,  in  the  cornea,  or  in  the  interior  of  the  globe,  are 
the  proximate  cause  of  the  iritis,  their  operative  removal  is  the  imperative  duty  of  the 
surgeon.  If  this  be  not  done,  the  globe,  as  a  rule,  is  completely  destroyed,  or  becomes 
incapable  of  performing  its  functions.  This  rule  is  also  applicable  in  cases  in  which 
the  lens  has  fallen  into  the  anterior  chamber,  or  pieces  of  cataract  have  become 
detached,  and,  lying  in  the  anterior  chamber,  irritate  the  iris,  or  where  a  lens  which 
has  been  incised  swells  greatly,  and  thus  presses  or  stretches  the  iris  mechanically. 
Extraction  of  the  lens  can  then  scarcely  be  avoided  without  great  danger,  and 
is  best  performed  as  quickly  as  possible,  when,  for  reasons  to  be  subsequently  given, 
iridectomy  does  not  appear  more  appropriate.  "Where  there  is  reason  to  believe 
that  an  existing  iritis  has  been  excited  from  sympathy  with  an  inflammatory  process 
in  the  other  eye,  accompanied  by  severe  irritation,  the  latter  may  require  the  form- 
ation of  an  artificial  pupil,  and,  under  some  circumstances,  even  the  enucleation  of  the 
globe.  In  the  case  of  chronic  iritis,  in  which  relapses  constantly  occur  which  are 
maintained  or  favored  by  existing  synechia  of  the  pupillary  margin,  we  should  not 
delay  the  performance  of  an  iridectomy,  since  by  its  postponement  the  treatment  of 
the  inflammation  is  apt  to  have  only  a  transient  effect.  Besides,  at  each  relapse, 
the  danger  of  atrophy  increases,  and  the  prospect  of  the  restoration  of  a  certain 
amount  of  vision  is  lessened.  As  the  best  time  for  the  performance  of  the  opera- 
tion, we  choose  the  first  decided  remission.  As  long  as  the  inflammatory  symptoms 
are  still  somewhat  prominent,  the  operation  is  apt  to  be  very  painful ;  hemorrhage 
often  occurs,  and,  as  a  further  result,  the  newly-formed  pupil  is  again  closed.  In 
general,  when  thus  performed,  the  danger  of  a  severe  reaction  is  great,  and  the 
hope  of  a  successful  result  is  therefore  slight. 

i.  As  to  the  rest,'  iritis  demands  a  severe  dietetic  regimen.  In  the  great  danger 
which  is  attached  to  every  iritis,  even  when  it  runs  its  course  with  no  very  marked 
symptoms,  the  watchfulness  of  the  physician,  and  his  care  in  keeping  away  all 
possible  sources  of  injury  from  the  eye,  can  not  be  too  assiduous.  The  greatest  bodily 
and  mental  rest  of  the  patient,  his  abode  in  a  darkened  room,  the  recumbent 
posture,  the  avoidance  of  every  thing  which  may  cause  the  slightest  straining  of  the 
eyes,  the  removal  of  opportunities  for  hyperemia  and  congestion,  are  indispensable 
requirements. 


192  TREATMENT   OP   IRITIS. 

c.  Very  especial  causal  indications  arise  from  the  dyscrasial  origin  of  many 
inflammations  of  the  iris.  In  syphilitic  iritis,  especially,  the  rapidity  with  which 
the  process,  when  once  established,  may  excite  conditions  which,  having  occurred, 
are  only  removed  with  difficulty,  or  which  oppose  every  therapeutic  procedure, 
and  permanently  impair  or  destroy  the  functions  of  the  eye,  should  be  considered. 

We  should  therefore  treat  the  constitutional  disease  with  remedies  which  act  the 
most  po  werf  ally  and  certainly  in  the  shortest  time,  hut  which  do  not  easily  do 
harm  to  the  general  system,  causing  results  which  lead  us  to  interrupt  the  treat- 
ment at  a  time  in  which  the  iritis  still  exists,  as  well  as  the  constitutional  disease. 
According  to  experience,  these  requirements  are  best  secured  by  a  well-conducted 
inunction  treatment.  In  marked  cases  the  treatment  should  be  commenced  at 
once,  except  where  we  know  that  it  will  not  be  borne.  Trifling  with  the  other 
mercurials  and  other  unreliable  remedies  is  often  bitterly  punished. 

2.  The  indication  from  the  disease,  and  the  treatment  of  the  iritis  proper,  in 
accordance  with  this,  are  in  the  main  directed  according  to  the  severity  of  the 
process,  and  the  vascular  and  nervous  disturbances  accompanying  it.  On  the  whole, 
the  rules  here  hold  good  which  are  to  be  observed  in  the  direct  treatment  of 
keratitis,  and  any  other  inflammation.  The  process  is  every  where  the  same,  only 
the  substratum  is  different. 

3.  From  the  beginning  of  an  attack  of  iritis,  there  are  a  number  of  urgent  indica- 
tions to  be  fulfilled,  resulting  from  the  frequent  appearance  of  certain  neoplastic 
formations.  These  indications  aim  at  the  prevention  of  permanent  results  of 
inflammation,  which  impair  the  functions  of  the  eye. 

a.  The  papillary  outgrowths  of  the  pupillary  margin  play  the  most  important 
part  in  this  respect,  with  the  adhesions  of  the  iris  to  the  anterior  capsule  caused  by 
them.  There  is  scarcely  an  iritis  in  which  one  or  the  other  form  of  pupillary 
excrescences  does  not  occur,  or  at  least  the  danger  of  a  partial  adhesion  of  the 
pupillary  margin  to  the  capsule.  From  this,  the  necessity  is  seen  of  uniting  the 
therapeutic  means,  intended  to  secure  the  limitation  and  suppression  of  morbid 
proliferation  of  tissue,  with  instillation  of  a  strong  solution  of  neutral  sulphate  of 
atropia  once  or  twice  a  day,  in  order  to  oppose  recent  synechia  as  rapidly  as 
possible. 

Of  course,  in  a  true  and  complete  iritis  the  effect  of  the  mydriatics  is  not  observed  at  once  to  a 
marked  degree.  A  dilatation  of  the  pupil  only  occurs  when  the  inflammation  proper  has  passed 
over  its  point  of  culmination,  and  the  muscular  fibers  under  the  retrocession  of  the  newly-formed 
elements  have  again  become  capable  of  performing  their  fuuctious.  But  it  is  not  possible  to 
exactly  fix  the  time  of. the  appearance  of  these  conditions,  and  every  delay  is  punished  by 
increasing  firmness  of  the  adhesions  and  difficulty  in  removing  them.  The  timely  use  of  the 
mydriatic  has  for  its  object,  aside  from  its  effect  in  lessening  irritation,  the  preparation  of  a  way 
for  the  enlargement  of  the  pupil,  in  order  to  accomplish  this  at  the  moment  when  the  muscular 
fibers  have  attained  the  necessary  freedom. 

Collections  of  pus  in  the  anterior  chamber  occur  much  more  rarely,  and  require 
special  treatment.  The  old  belief  in  the  absorbent  power  of  mercurials  and  the 
preparations  of  iodine  has  been  very  much  lessened  iu  modern  times;  but  the  direct 
evacuation  of  the  aqueous  chamber  by  means  of  a  paracentesis  of  the  cornea  is» 
constantly  gaining  more  friends.  There  is,  indeed,  no  doubt  that  this  procedure  far 
exceeds  all  others  in  efficacy  in  the  case  of  hypopyon,  and  that  it  often  produces 
astonishing  results.  Where,  therefore,  the  hypopyon  is  quite  large,  the  evacuation 
ßhould  not  be  long  postponed,  and  in  case  of  necessity  it  may  be  repeated.    The 
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greater  tho  amount  of  pus  collected,  the  severer  the  condition  of  irritation,  the  more 
intense  the  disturbances  in  circulation  and  the  nervous  excitement,  the  more 
imperative  become  the  indications,  and  far  more  dangerous  the  postponement  of 
the  operation.  "Where  the  deeper  parts  of  the  eye  are  also  affected,  and  a  marked 
increase  of  the  intraocular  pressure  is  evident,  or  the  cornea  is  already  attacked, 
and  a  spontaneous  perforation  is  to  he  feared,  the  danger  has  risen  to  the  highest 
point,  and  the  immediate  paracentesis  of  the  cornea  is  the  vital  indication  for  the 
affected  eye. 

The  favorable  results  and  the  relative  want  of  danger  of  the  paracentesis  have  led,  as  will  be 
understood,  to  a  greater  frequency  in  its  indication.  In  later  times,  the  operation  in  question  is 
said  to  be  one  absolutely  indicated  in  depositions  of  pus  in  the  smallest  hypopyon,  and  even  when 
the  aqueous  humor  is  only  turbid.  There  is  nothing  really  to  be  urged  against  this,  especially  in 
those  cases  in  which  the  inflammation  is  still  progressive,  and  we  may  expect  an  increase  of  the 
pus  in  the  chamber.  But  no  objection  can  be  made  to  some  delay,  since  it  is  well  known  that  a 
small  hypopyon  often  disappears  spontaneously  in  the  shortest  time,  without  leaving  behind  any 
evil  results. 

Paracentesis  has,  on  the  one  hand,  a  favorable  effect,  by  evacuating  the  pus  directly  from  the 
aqueous  chamber,  and  thus  preventing  the  flocculent  coagulations  which  resist  absorption  from 
being  developed  on  the  walls  of  the  chamber,  and  there  consolidating.  On  the  other  side,  the 
diminution  of  the  intraocular  pressure  is  not  to  be  lightly  estimated. 

It  should,  besides,  be  mentioned,  that  too  much  trust  in  the  absorption  of  the  flocculent  forma- 
tions which  may  be  left  behind  on  the  chamber  should  not  be  given  at  the  time  of  the  paracentesis. 
In  case  of  their  existence,  we  will  do  well  to  carefully  undertake  their  removal  by  means  of 
Daviel's  spoon. 

4.  The  after-treatment  requires  scarcely  less  care  than  the  treatment,  of  the  iritis 
itself.  It  is  first  directed  toward  protecting  the  eye  from  every  source  of  injury. 
The  patient  may  only  gradually  return  to  his  ordinary  avocations. 

An  extremely  important  part  of  the  after-treatment  is  the  removal  of  certain 
permanent  results  of  iritis  ;  and  among  others,  the  so  frequently  occurring  adhesions 
of  the  pupillary  margin  to  the  anterior  capsule,  or  the  removal  of  their  distinctive 
influence  upon  vision,  and  the  subsequent  nutrition  of  the  eye. 

The  means  for  fulfilling  these  indications  are  especially  the  use  of  powerful 
mydriatics,  and  the  performance  of  certain  operations.  In  the  cases  in  which  the 
condition  of  the  tissue  of  the  iris  allows  us  to  suppose  that  muscular  fibers  capable 
of  performing  their  functions  still  exist,  the  treatment  of  posterior  synechia  should 
always  be  begun  by  the  application  of  strong  mydriatics,  and  be  continued  until  the 
pupillary  margin  is  free,  or  the  remedy  has  shown  itself  insufficient.  It  generally 
requires  some  time  to  secure  the  end.  If,  therefore,  the  first  application  is  not  success- 
ful, we  should  not  hesitate  to  repeat  it.  In  peripheral  adhesions,  the  preparations  of 
calabar-bean  may  be  of  use.     (0.  Becker.) 

Yery  recently  it  has  been  recommended  to  separate  positive  synechia,  which  are  troublesome, 
and  which  can  not  be  detached  in  the  manner  described,  and  to  then  keep  the  pupil  dilated  by 
powerful  mydriatics  for  as  long  a  time  as  possible,  thus  keeping  the  divided  parts  away  from 
each  other,  and  preventing  their  reunion.  {Streatfield.)  The  brilliant  result,  and  the  entire 
want  of  danger  in  the  operation,  which  has  been  called  eorelysis,  are  estimated  highly.  {A.  Webe?; 
Sasner.) 

The  necessity  of  a  mydriasis  which  is  powerful,  and  which  continues  for  some  time,  is  shown 
by  the  fact  that  eorelysis  can  only  be  properly  performed  where  the  muscular  system  of  the  iris 
has  preserved  its  functions,  and  where  the  pupillary  margin,  at  least  in  its  greatest  portion,  is 
easily  distended.  A  good  result  may  be  especially  expected  from  a  eorelysis  in  a  partial  posterior 
synechia,  whether  this  is  produced  by  numerous  scattered  papillary  outgrowths,  or  by  delicate, 
"*v         13 
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small,  border-like  neoplasia.  So  long  as  irritation  still  exists  in  the  iris,  or  the  neighboring  parts, 
corelysis  does  not  appear  advisable,  since  the  muscular  power  of  the  iris  is  very  much  impaired, 
and,  therefore,  the  effect  of  the  atropine  is  insufficient,  not  to  speak  of  the  possibility  of  a  severe 
reaction. 

In  the  same  way,  corelysis  is  not  indicated  where  the  pupillary  margin  is  adherent  entirely,  or 
chiefly,  to  the  capsule  by  means  of  formidable  inflammatory  products,  or  where  its  structure  is 
altered  to  any  great  extent,  or  where  the  whole  iris  appears  atrophied. 

Where  the  whole  pupil  is  covered  by  iritic  depositions  or  by  the  products  of  a  capsulitis,  the 
separation  of  the  pupillary  margin  is  evidently  not  sufficient  to  re-establish  even  a  moderately 
satisfactory  amount  of  vision.  Corelysis  can  then,  at  the  most,  only  serve  to  make  an  iridectomy 
possible  and  useful. 

An  artificial  pupil  is  indicated  where,  in  the  existence  of  a  complete  or  nearly 
complete  posterior  synechia,  the  mydriatics  can  not  accomplish  their  object,  or  where, 
on  account  of  the  condition  of  the  tissue  of  the  iris,  it  is  seen  beforehand  that  a  power- 
ful muscular  contraction  is  impossible,  and  then  the  operation  should  not  be  long  post- 
poned. It  is  here,  as  has  been  said,  not  only  a  question  of  the  reestablishment  of  a 
passage  for  the  rays  of  light  to  enter,  and  of  an  improvement  of  vision,  but  also  the 
prevention  of  the  very  unpleasant  and  not  rare  consequences  which  may  result  from 
this  condition.  The  tissue  of  the  iris  is  more  and  more  changed  at  each  relapse, 
and  approximated  to  the  final  atrophy.  The  deposition  on  the  anterior  capsule  is 
increased,  and  thus  the  prospect  of  the  success  of  a  subsequent  operation  lessened. 
The  principal  danger  of  the  postponement  of  the  performance  of  an  iridectomy  lies, 
according  to  experience,  in  the  inclination  of  the  choroid  to  participate  in  such 
relapses.  Besides,  the  fact  is  to  be  taken  into  consideration  that,  in  long  con- 
tinuance of  the  condition  in  question,  the  nucleus  of  the  lens  often  becomes  affected, 
and  thus  a  complete  cataract  is  formed.  The  removal  of  this  involves  many  diffi- 
culties, while,  by  a  timely  iridectomy,  we  might  have  reasonably  hoped  to  somewhat 
clear  up  the  opacities  of  the  capsule.  It  is  sufficiently  shown  from  all  this,  that  the 
extent  and  thickness  of  the  capsular  opacities  can  only  secondarily  influence  the 
indication  for  an  iridectomy,  and  that  the  operation  appears  advisable  in  cases  in 
which  attacks  of  inflammation  and  ciliary  neurosis  are  often  recurring,  or  even 
cause  us  to  fear  a  transition  of  the  process  to  the  deeper  parts  of  the  eye,  even  when 
the' vision  is  relatively  little  impaired.  The  damage  which  may'be  done  to  the 
expression  of  the  face  by  the  artificial  pupil,  is  easily  made  very  small  by  making  it 
upward. 
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THE  OPERATION  FOR  THE  FORMATION  OF  AN"  ARTIFICIAL  PUPIL, 

IRIDECTOMY. 

Indications. — Iridectomy  is  undoubtedly  the  most  frequently  performed  of  any 
of  the  operations  on  the  eye.  It  serves  not  ODly  to  open  a  new  way  for  the  rays 
of  light  to  enter  the  eye,  to  enlarge  the  morbidly  contracted  or  displaced  pupil,  but 
also  to  diminish  the  increased  intraocular  pressure,  as  well  as  to  restore  to  the 
capsule  of  the  globe  a  certain  degree  of  distensibility,  and  therewith  to  permanently 
relieve  any  disturbances  in  the  circulation  and  nutrition  of  the  inner  parts  of  the 
eye. 

The  formation  of  an  artificial  pupil  appears  to  be  indicated,  or  at  least  is  recom- 
mended, by  many,  under  the  following  circumstances,  viz. : 

1.  In  the  existence  of  dense  opacities  of  the  cornea  which  can  not  be  cleared  up, 
and  which  cover  the  greater  part  or  the  whole  of  the  pupil,  whether  they  are  con- 
nected with  anterior  synechia  of  the  iris  or  not. 

2.  In  atresia  pupillm,  closure  of  the  pupil,  false  cataract,  especially  in  complete 
or  nearly  complete  posterior  synechia  of  the  pupillary  margin,  with  or  without 
coincident  opacity  of  the  capsule  and  chronic  iritis  depending  upon  it,  irido-choroid- 
itis,  panophthalmitis,  as  well  as  where  there  is  sympathetic  affection  of  the  other 
eye. 

3.  In  ulcerative  processes  in  the  cornea  which  require  a  relaxation  of  tension  by 
a  paracentesis,  but  which,  on  account  of  their  position  and  extent,  cause  us  to  expect 
a  corneal  opacity,  which  will  require  an  artificial  pupil. 

4.  la  the  various  forms  of  corneal  and  scleral  staphylomata. 

5.  In  glaucoma. 

6.  In  lateral  displacements  of  the  lens,  when  a  portion  of  the  transparent 
crystalline  displaces  the  pupil,  and  thus  becomes  the  cause  of  impairment  of 
vision. 

7.  In  partial  opacities  of  the  lens  and  capsule,  which  greatly  injure  the  sight, 
and  which  are  stationary  or  advance  very  slowly,  and  therefore  do  not  allow  us  to 
expect  the  maturity  of  the  cataract  for  a  long  time,  and  which,  besides,  can  not  be 
directly  removed  without  considerable  danger,  so  long  as  the  cataract  is  not  further 
advanced. 

8.  In  swelling  of  a  cataractous  lens,  if  the  capsule  has  been  opened  by  an  acci- 
dent or  by  an  operation,  but  in  which  the  evacuation  of  the  larger  part  by  a  para- 
centesis of  the  cornea  does  not  succeed,  and  if  the  cataractous-lens  substance  presses 
the  iris  forward,  or  lies  in  the  pupil  or  aqueous  chamber,  and  thus .  mechanically 
irritates  the  iris  and  threatens  a  closure  of  the  pupil  by  inflammation. 

9.  As  an  auxiliary  in  the  various  cataract  operations. 

10.  To  assist  the  removal  of  foreign  bodies  which  lie  in  the  aqueous  chamber, 
or  are  in  the  iris,  and  which  can  not  be  removed  without  tearing  or  injuring  it. 

11.  In  obstinate  myosis. 

Method  of  Performance. — Up  to  this  time  an  incredible  number  of  methods, 
more  or  less  different,  have  been  recognized.   {Himly.)    The  so-called  iridectomy, 
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cutting  out  a  piece  of  the  iris  (Beer),  stands  highest  as  to  success  and  safety.  All 
the  other  methods  have  been  almost  entirely  abandoned,  and  properly  so,  since 
iridectomy,  under  almost  all  circumstances,  is  more  easily  performed,  and,  with  only 
very  slight  modifications,  successfully. 

The  instruments  required  are  a  straight,  or,  in  case  the  artificial  pupil  is  to  be 
made  inward  or  upward,  an  angular,  lance-shaped  knife,  a  delicate  straight  hook 
or  slightly  curved  Fischer 's  forceps,  and  a  small  Louis's  scissors. 

Instead  of  the  forceps  the  little  iris-hook  is  much  used.  It  is  harder  to  manage  than  the 
forceps.  It  easily  injures  the  capsule,  and  does  not  so  readily  allow  a  measurement  of  the  size 
of  the  pupil.  Whoever  wishes  to  use  it,  should  choose  one  with  a  neck  which  may  be  bent. 
(Simli/.)  It  is  often  necessary  to  bend  the  hook  in  order  to  reach  over  the  nose.  The  so-called 
ophthalmostat,  an  instrument  for  keeping  the  globe  fixed  in  a  certain  position,  is  especially  to  be 
recommended  when  the  artificial  pupil  is  to  be  made  upward.  Even  with  very  quiet  patients 
the  eye  readily  rolls  upward  and  is  covered  by  the  upper  lid.  When  the  eye  thus  turns  upward, 
in  spite  of  every  precaution,  injury  to  the  capsule  is  easily  caused.  We  are  not  always  able,  after 
the  entrance  of  the  knife  into  the  aqueous  chamber,  to  turn  it  quickly  enough  when  the  eye-ball 
rolls  upward,  and  thus  the  point  of  the  knife  enters  the  capsule.  On  withdrawing  the  knife 
from  the  chamber,  when  the  eye  is  forcibly  turned  upward,  we  are  obliged  to  turn  the  point 
very  far  back,  and  thus  the  capsule  is  easily  torn. 

A  toothed  forceps,  by  which  the  ocular  conjunctiva  is  seized  near  the  cornea,  answers  the  best 
as  au  ophthalmostat.  Forceps  whose  grasp  is  insured  by  a  slide,  are  not  so  well  fitted  for  use, 
because  they  can  not  always  be  opened  quickly  enough  and  the  instrument  removed,  when  the 
patient  unexpectedly  moves  his  head.  Seizing  the  conjunctiva  at  a  greater  distance  from  the 
cornea,  and  fastening  with  it  a  portion  of  one  of  the  recti  muscles,  we  avoid  tearing  the  conjunc- 
tiva, but  are  apt  to  cause  rotary  movements  of  the  eye,  which  render  the  operation  very  difficult. 
In  very  restless  patients,  especially  in  children,  fixation  does  not  answer  at  all,  since  it  is  pain- 
ful, and  makes  the  patient  resist  more,  or  renders  the  muscles  very  tense.  In  such  cases  anaesthesia 
is  imperatively  necessary. 

Any  especial  preparation' for  the  operation  is  superfluous.  Still  the  operation 
should  not  be  performed  in  an  entirely  empty  state  of  the  stomach,  or  after  a  full 
meal.  The  patient  may  sit  during  the  operation,  or  lie  down  ;  the  latter  position  is 
preferable.  An  assistant  holds  the  lid  open;  the  other  eye  is  closed  by  a  protective 
bandage. 

Contracting  the  pupil  with  the  calabar-bean  (Graefe),  when  it  has  been  previously  very  much 
dilated  by  mydriatics,  or  in  consequence  of  morbid  processes,  does  no  harm,  but  is  of  no  especial 
advantage.  Where  the  reactive  power  of  the  muscles  of  the  iris  still  exists,  the  flowing  off  of 
aqueous  humor  after  the  section  of  the  cornea  is  sufficient  to  excite  a  powerful  contraction  of 
the  pupil. 

The  operation  is  divided  into  two  quite  different  steps.  The  first  consists 
in  opening  the  cornea  by  an  incision  from  two  to  two  and  a  half  lines  long ;  the 
second  consists  in  drawing  forward  and  cutting  off  of  the  piece  of  iris  to  be 
removed. 

The  incision  in  the  cornea  should  always' be  made  vertical  to  the  meridian  of  the 
piece  of  iris  to  be  cut  out.  Where  the  iridectomy  aims  at  making  a  way  for  the 
rays  of  light,  and  where  a  somewhat  central  pupil  may  be  made,  the  incision  should 
fall  a  little  outside  of  the  middle  of  the  corneal  curvature.  But  where  we  are 
obliged  to  content  ourselves  with  more  of  an  eccentric  pupil,  it  is  best  to  make  our 
incision  a  quarter  of  a  line  from  the  border  to  the  cornea,  in  order  that  the  remaining 
peripheral  portion  of  the  iris  may  intercept  the  outermost  peripheral  rays.     Where 
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there  is  only  a  small  space  for  the  pupil  on  the  corneal  border,  we  should  cut  into  the 
sclerotica  about  half  a  line  from  the  margin  of  the  cornea,  and  carry  the  knife  in 
such  a  way  that  it  enters  the  chamber  exactly  at  the  ciliary  margin  of  the  iris. 
The  firm  adherence  to  this  rule  is  of  the  greatest  importance  in  those  cases  in  which 
the  iridectomy  is  intended  to  influence  in  a  remedial  way  the  circulation  and  nutri- 
tion in  the  interior  of  the  eye.  If  under  such  circumstances  the  incision  is  made 
within  the  corneal  border,  the  operation  is  always  fruitless.  The  knife  should  then 
be  held  obliquely  when  it  i3  entered  into  the  sclerotica.  If,  however,  the  incision  is 
made  in  the  cornea,  the  instrument  should  penetrate  almost  vertically  through  it, 
and  as  soon  as  it  has  entered  the  aqueous  chamber  it  should  be  immediately  turned, 
and  its  point  pushed  as  far  between  the  iris  and  the  membrane  of  Descemet  as  the 
required  length  of  the  incision  may  demand. 

The  knife  should  be  withdrawn  very  slowly,  in  order  that  the  aqueous  humor  may  not  escape 
too  quickly;  otherwise  the  very  sudden  relaxation  of  the  globe  may  easily  cause  intraocular 
hemorrhage  with  all  its  evil  results,  especially  when  morbid  processes  in  the  uvea  and  retina  have 
considerably  altered  their  vessels.  Under  such  circumstances  it  is  also  well  to  exert  a  little 
pressure  with  the  finger  on  the  globe,  and  keep  it  tense  until  the  bandage  is  applied.     (Graefe.) 


Fig.  29. 


The  second  step  in  the  operation  always  requires  both  hands  of  the  operator. 

One  hand  uses  the  forceps,  the  other  the 
scissors.  The  forceps  should  be  held  very 
lightly,  and  carefully  placed  in  the  corneal 
wound,  with  the  convexity  toward  the 
globe,  and  carefully  pushed  forward  to 
very  near  the  pupillary  margin  of  the 
piece  of  iris  to  be  cub  out.  Then  they 
are  to  be  opened,  just  wide  enough 
for  the  breadth  intended  of  the  artificial 
pupil.  As  soon  as  this  portion  of  the  iris 
near  the  pupillary  margin  is  fairly  and 
certainly  seized,  it  is  separated  by  deli- 
cate and  gradual  traction  from  any  exist- 
ing adhesions,  and  (Fig.  29)  slowly  drawn 
out  with  the  forceps.  During  this,  the 
scissors  are  placed  with  the  convexity  of 
their  blades  flat  upon  the  globe,  and  as 
soon  as  a  sufficiently  large  portion  of  the  iris  appears  to  be  drawn  forward,  it  is 
quickly  cut  off  close  to  the  edge  of  the  corneal  wound. 

[In  America  an  assistant  usually  cuts  off  the  piece  of  iris,  as  soon  as  it  is  drawn 
out  by  the  operator.] 

Where  the  artificial  pupil  is  intended  to  furnish  a  new  way  for  the  rays  of  light 
through  the  dioptric  media  of  the  eye,  or  to  enlarge  the  natural  one  laterally,  a  sec- 
tion, one  line  in  breadth,  is  sufficient;  a  larger  pupil  is  apt  to  considerably  impair  the 
vision ;  because,  when  the  visual  field  is  powerfully  illuminated,  it  readily  causes 
very  disturbing,  dazzling  sensations,  and,  besides,  the  circles  of  dispersion,  arising 
from  the  want  of  accommodation,  give  too  large  a  diameter  to  the  retinal  images. 
This  circumstance  renders  it  advisable  to  make  the  artificial  pupil  upward,  when 
the  operation  is  performed  in  a  clear  cornea,  on  account  of  extensive  or  complete 
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posterior  synechia,  and  the  central  portion  of  the  capsule  is  still  transparent  enough 
to  render  quite  distinct  perceptions  possible. 

In  the  case  of  central  corneal  opacities,  the  interior  and  lower  quadrant  of  the 
iris  should  be  cut  out  wherever  it'is  possible.  In  every  case  very  opaque  or  cica- 
trized portions  of  the  cornea  are  to  be  avoided,  in  order  that  a  cicatricial  keratitis 
may  not  be  excited. 

When  we  desire  to  oppose  the  evil  influences  which  a  firm,  unyielding  globe,  or 
an  increase  of  the  intraocular  pressure,  exerts  upon  the  circulation  and  nutrition  of 
the  eye,  it  is  imperatively  necessary  to  give  the  incision  in  the  sclerotica  a  length  of 
more  than  two  lines,  and  to  cut  out  a  large  segment  of  the  iris. 

Often  even  this  is  not  sufficient ;  the  sclerotica  becomes  tense  again  in  a  short 
time,  and  the  unpleasant  consequences  reappear.  If  we  then  wish  to  attain  to  the 
end  in  view,  the  operation  must  be  repeated,  a  second  incision  being  made  near  the 
first  one,  and  another  portion  of  iris  removed.  In  order  to  limit  the  dazzling  sensa- 
tions as  much  as  possible,  under  such  circumstances,  the  pupil  should  always  be 
made  upward. 

If  a  foreign  body  is  to  be  removed  from  the  aqueous  chamber,  or  from  the  iris, 
the  meridian  of  the  scleral  border  corresponding  to  the  body  should  be  chosen 
for  the  incision.  In  this  case  it  is  well  not  to  incline  the  point  of  the  lance-shaped 
knife  straight  toward  the  center  of  the  pupil,  but  to  push  it  obliquely  to  one  side 
of  the  foreign  body,  and  to  keep  as  close  as  possible  to  the  posterior  layers  of  the 
cornea,  in  order  not  to  disturb  the  foreign  body  in  its  position,  or  to  strike  at  the 
place  which  would  be  with  difficulty  reached  with  instruments  through  the  wound. 
If  granulations  or  any  kind  of  muscular  exudations  have  formed  around  it,  such  a 
separation  of  these  exfoliations  is  often  attended  by  severe  hemorrhage,  which  com- 
pletely fills  up  the  aqueous  humor,  and  renders  the  extraction  extremely  difficult,  or 
entirely  impossible.  This  circumstance  causes  the  attempt  to  seize  the  foreign  body 
alone,  and  extract  it,  to  seem  improper.  This  attempt  rarely  succeeds,  without 
twisting  the  foreign  body  a  great  deal;  and  if  it  has  sharp  angles  or  corners,  it  gen- 
erally causes  severe  injury  to  the  iris,  or  even  to  the  capsule  of  the  lens  ;  and  this  is 
the  more  apt  to  occur,  since  after  the  escape  of  the  aqueous  humor  the  parts  in 
question  are  pressed  forward  by  the  vitreous  humor,  and  the  foreign  body  is,  as  it 
were,  hemmed  in.  It  is,  therefore,  well  to  introduce  the  forceps  into  the  aqueous 
chamber  with  opened  blades,  so  that  the  foreign  body  may  lie  quietly  between  them, 
then  to  push  the  forceps  as  far  forward  as  the  pupillary  margin,  then  to  open  the 
forceps  somewhat  wider,  and  finally  to  close  them.  This  fastens  the  portions  of 
iris  lying  on  each  side  of  the  foreign  body,  these  being  forced  between  the  branches 
by  the  pressure  of  the  crystalline  lens,  and  the  foreign  body  is  brought  out,  as  it  were, 
in  a  protecting  envelope.     (Horner.) 

Sometimes  the  extraction  of  a  foreign  body  may  be  assisted,  by  withdrawing  the 
knife  quickly  after  the  incision  is  completed,  and  thus  securing  a  speedy  evacuation 
of  the  aqueous  humor. 

Not  unfrequently,  then,  the  iris,  with  the  foreign  particle  adherent  to  it,  is  pushed 
out  of  the  wound,  and  the  prolapsed  iris  has  only  to  be  cut  off,  after  the  foreign 
body  has  been  secured  with  the  forceps.  Besides  all  this,  however,  peculiar  circum- 
stances require  peculiar  rules  and  manipulations. 

It  is  not  unimportant  to  remark,  that  the  artificial  pupil  seldom  shows  its  true  size  and  form 
immediately  after  the  operation,  since  the  adjacent  portions  of  the  iris  are  pushed  against  the 
opening  in  the  cornea  by  the  forceps,  and  are  held  there  by  the  lens,  which  presses  against  the 
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membrane  of  Descemet.    It  assumes  its  natural  position  when  the  wound  has  united,  and  the  aque- 
ous humor  has  again  appeared. 

A  binocular  protective  bandage  should  be  applied  after  the  operation  is  finished. 
It  is  also  advisable  to  close,  with  isinglass-plaster,  the  lids  of  unreliable  patients  who 
are  apt  to  try  their  vision  too  soon,  or  who  from  carelessness  and  want  of  intelli- 
gence may  push  the  bandage  to  one  side.  Where  there  is  clanger  of  intraocular 
hemorrhage,  the  pressure-bandage  should  be  drawn  tighter,  and  be  loosened  only 
some  hours  after.  The  bandage  should  remain  on  several  days,  but  the  charpie  or 
cotton  may  be  changed  frequently.  In  the  mean  time,  the  patient  should  be  kept  in 
a  state  of  perfect  bodily  and  mental  rest.  The  recumbent  posture,  in  bed,  is  the  best. 
"Where  this  is,  however,  very  difficult,  it  is  of  advantage  to  cause  the  patient  to  lie 
on  the  side  that  has  not  been  operated  upon,  or  even  to  recline  on  a  sofa.  The  diet 
should  be,  the  first  few  days  after  the  operation,  confined  to  soup,  vegetables,  steamed 
fruit,  &c.  Loud  talking,  as  well  as  every  vigorous  exercise  of  the  masticatory  and 
respiration  muscles  of  the  face,  is  to  be  strictly  forbidden. 

If  symptoms  of  irritation  or  of  inflammation  appear  in  the  globe,  these  rules  are 
to  be  enforced  with  double  strictness,  and  antiphlogistic  treatment  should  be  begun. 
In  favorable  cases  the  bandage  may  be  removed  in  from  six  to  eight  days,  and  the 
patient  gradually  return  to  his  ordinary  occupation. 

Accidents.— An  incision  which  is  too  oblique. — If  the  lance-shaped  knife  passes  very  obliquely 
through  the  thickness  of  the  cornea,  so  that  the  points  of  entrance  and  of  exit  are  far  removed 
from  each  other,  the  forceps  may  easily  seize  the  posterior  lip  of  the  corneal  wound  instead  of  the 
iris.  This  is  thus  bruised,  pressed  open,  and  occasion  given  for  severe  inflammation — opacity  of 
the  part  of  the  cornea  in  question.  It  may  even  suppurate,  and  atrophy  of  the  entire  globe  result. 
The  same  danger  is  incurred  with  such  an  incision,  even  if  the  iris  is  seized,  since  it  can  not  follow 
the  forceps  without  rolling  up  and  passing  the  pesterior  lip  of  the  corneal  wound.  If  the  iris 
does  not  tear  out,  as  generally  happens,  but  is  removed  by  the  traction,  its  connection  with  the 
border  of  the  membrane  of  Descemet  and  wj.th  the  ciliary  body  may  be  separated,  or  it  may  suffer 
an  extensive  tension,  and  in  spite  of  it  the  pupil  may  be  very  small,  since  the  greater  part  of  the 
piece  of  iris  seized  with  the  forceps  lies  within  the  corneal  wound,  and  consequently  can  not  be 
touched  by  the  scissors.  This  unpleasant  accident  is  particularly  to  be  feared  when  the  opera- 
tion is  performed  with  the  angular  iridectomy-knife,  without  any  consideration  of  the  fact  that,  in 
order  to  penetrate  the  cornea  vertically  with  this  instrument,  its  point  should  be  directed  some- 
what toward  the  opposite  side  of  the  eye  from  the  incision. 

2.  Wounding  the  iris  and  capsule. — Injury  of  the  latter  almost  always  leads  to  cataractous 
opacity  of  the  crystalline  lens,  and  afterward  renders  a  cataract  operation  necessary.  Wound- 
ing the  iris  sometimes  causes  hemorrhage,  which  renders  the  subsequent  manipulation  difficult. 
In  order  to  avoid  this,  as  soon  as  we  know,  by  the  lessened  resistance,  that  the  knife  has  entered 
the  anterior  chamber,  it  should  be  quickly  turned.  With  proper  care,  even  in  a  very  small  cham- 
ber, this  accident  may  be  avoided. 

3.  Tearing  the  piece  of  iris  seized  oy  the  forceps. — This  accident  is  less  to  be 
feared  in  the  use  of  the  forceps  than  in  the  employment  of  the  little  hook.  It  is 
particularly  to  be  feared  when  the  iris  is  greatly  atrophied,  when  its  tissue,  as  is  not 
unfrequently  the  case,  is  very  weak  and  rotten.  The  repeated  bringing  forward  of 
small  bits  for  the  purpose  of  enlarging  the  pupil,  is  generally  very  difficult,  particu- 
larly when  hemorrhage  occurs  and  the  blood  covers  every  thing.  This  generally 
leads  to  severe  irritation.  "Where  the  iris  is  very  much  changed  in  its  external 
appearance,  the  forceps  should  be  widely  opened  and  a  broad  piece  seized,  in  order 
to  obtain  a  sufficiently  large  pupil  in  case  the  iris  should  tear. 

4.  Remaining  behind  of  the  pupillary  margin  of  the  iris. — Where  the  pupillary 
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border  is  firmly  adherent  to  the  capsule,  it  often  remains  there  in  spite  of  slow- 
traction  with  the  forceps.  This  is,  however,  of  not  much  importance  where  the 
operation  is  done  on  account  of  complete  posterior  synechia.  A  forcible  separation 
by  means  of  the  little  hook  would  lead  to  injury  of  the  capsule  and  much  worse 
consequences.  It  is  therefore  well  not  to  make  any  further  attempts  at  detachment. 
But  where  the  portion  of  iris  in  question  is  free,  in  order  to  break  up  the  bridge  the 
little  hook  should  be  introduced,  and  the  double  pupil  changed  to  a  single  one. 

5.  Remaining  behind  of  the  altered  pigment-layer,  or  rather  of  memlranoiut 
new-formations  in  the  field  of  the  artificial  pupil. — It  sometimes  happens  that  the 
fibrous  tissue  of  the  iris  is  removed  to  a  sufficient  extent,  and  that  immediately  after 
the  operation  the  pupil  appears  black.  But  after  the  bandage  is  removed,  and 
absorption  of  any  blood  which  may  be  in  the  anterior  chamber  has  taken  place,  it  is 
seen  that  the  newly-made  pupil  is  covered  over  by  a  membranous  new-formation 
richly  supplied  with  pigment.  The  necessity  of  not  seizing  the  iris  with  the  forceps 
too  superficially  is  seen  from  this.  But  if  this  has  already  occurred,  the  mistake  can 
only  be  remedied  by  a  repetition  of  the  operation. 

6.  Tearing  the  iris  from  the  ciliary  ligament. — A  quick  withdrawal  of  the  forceps,  but  more 
particularly  restlessness  of  the  patient  while  the  forceps  are  drawn  out,  may  cause  the  iris  to  be 
separated  partially  or  entirely  from  the  ciliary  ligament.  In  order  to  avoid  this  accident,  it  is 
imperatively  necessary  to  hold  the  forceps  very  lightly,  so  as  to  be  able  to  let  go  at  any  moment, 
to  quickly  follow  the  motions  of  the  eye,  and  to  firmly  hold  the  head  of  the  patient.  If  then  the 
accident  occurs,  the  separated  bit  of  iris  should  be  brought  forward  and  removed. 

7.  Severe  hemorrhage. — When  the  tissue  of  the  iris  has  not  been  very  much 
changed  by  previous  inflammation,  the  hemorrhage  is  scarcely  of  any  account,  and 
is  of  less  importance  since  the  extravasation  is  usually  very  quickly  absorbed.  If  the 
iris  is  far  advanced  in  atrophy,  perhaps  is  even  spongy,  or  traversed  by  enlarged 
vessels,  the  hemorrhages  are  very  much  of  an  impediment  during  the  operation,  and 
besides  are  with  great  difficulty  absorbed.  They  easily  produce  irritative  conditions, 
and  not  unfrequently  destroy  the  result  of  the  operation ;  their  coagula,  in  connection 
with  iritic  products,  closing  the  artificial  pupil  like  a  plug.  Occasionally  the  whole 
globe  is  destroyed  by  atrophy.  'Where  the  globe  has  not  suffered  very  much,  we 
may  often  permanently  remove  the  extravasation  by  introducing  a  Daviel's  spoon 
into  the  opening,  after  the  completion  of  the  operation,  and,  by  gentle  pressure  of 
the  posterior  lip,  allow  an  exit  for  the  blood.  Immediately  after  this  a  pressure- 
bandage  should  be  applied.  But  where  the  iris  is  rotten,  friable,  spongy,  or  the 
globe  is  already  atrophied,  and  therefore  softer  to  the  touch,  the  exit  of  the  blood 
does  no  good,  since  that  which  is  evacuated  is  always  replaced.  Therefore,  a  well- 
applied  pressure-bandage  is  the  only  means  by  which  to  overcome  excessive  extra- 
vasations, and  to  prevent  their  not  unfrequent  repetition.  In  such  cases  it  is 
sometimes  well  not  to  cut  off  the  prolapsed  iris,  but  to  simply  leave  it  in  the  wound 
in  order  that  it  may -heal  up  in  it.  This  procedure  is  particularly  to  be  recommended. 
if  after  an  iridectomy,  the  cutting  off  of  the  iris  has  been  followed  by  a  severe 
hemorrhage  which  has  destroyed  the  effect  of  the  operation,  and  rendered  its 
repetition  necessary.  Several  cases  have  justified  this  procedure  by  exceedingly 
favorable  results. 

8.  Escape  of  a  fluid  vitreous. — This  accident  is  chiefly  to  be  feared  when  the  uvea  aDd  retina 
have  been  involved  in  previously-existing  inflammation,  or  when  the  lens  is  wanting,  or  its  nor- 
mal attachments  have  been  removed.     If  a  large  quantity  of  vitreous  escapes,  which  especially 
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happens  in  restless  patients,  who  contract  the  ocular  muscles  very  much,  the  globe  wrinkles,  the 
cornea  sinks  in,  the  iris  recedes,  and  it  is  often  scarcely  possible  to  seize  it  with  the  forceps. 

9.  Closure  or  excessive  contraction  of  the  pupil. — This  condition  is  particularly 
threatening,  where  the  iris  has  become  atrophied  by  previously-existing  inflamma- 
tion, but  especially  if  spongy  in  texture,  and  where  a  chronic  iritis  or  irido-choroiditis 
exists  at  the  time  of  the  operation,  or  when  severe  hemorrhage  has  occurred.  In 
such  cases  sometimes  quite  large  pupils  become  completely  obliterated  by  adhesion. 
We  should  here  attempt  in  the  beginning  to  make  a  large  pupil.  If,  however,  closure 
follows,  the  operation  should  be  repeated,  as  in  those  cases  where  the  pupil  does  not 
answer  the  purpose  on  account  of  its  smallness.  The  second  iridectomy  should  be 
made  close  to  the  first. 

10.  Choroidal  hemorrhage,  apoplexy  of  the  retina,  and  detachment  of  the  retina  from  the 
choroid  by  sub-retinal  effusion. — These  accidents  show  that  there  have  been  very  considerable  pre- 
vious alterations  in  these  structures.  Prevention  of  a  sudden  escape  of  the  aqueous  humor  and 
a  pressure-bandage  are  the  best  means  of  avoiding  them. 

11.  Severe  inflammatory  reaction. — This  is  extremely  rare  after  an  iridectomy ;  still 
it  does  occur,  and  it  may  possibly  lead  to  suppuration  of  the  globe  in  spite  of  a  seem- 
ingly good  condition  of  the  eye.  (Rothmund.)  A  severe  antiphlogistic  regimen  is 
the  best  means  of  counteracting  it. 

12.  Corneal  opacity  near  the  point  of  incision. — This  occurs  quite  frequently  after 
an  iridectomy,  particularly  in  cases  in  which  the  cornea  has  suffered  very  much  by 
preceding  morbid  processes,  and  where  the  iridectomy  was  performed  on  account  of 
partial  obscurations.  They  are  so  extensive  at  times  that  the  success  of  the  opera- 
tion is  considerably  endangered  by  them,  because  they  again  cover  a  part  of  the 
artificial  pupil.  They  naturally  occur  most  frequently  when  quite  a  severe  inflam- 
matory reaction  follows  the  operation.  Still,  sometimes  the  cornea  becoras  opaque 
when  the  reaction  was  yery  inconsiderable,  or  seemed  to  be  absent. 

Substitutes  for  Iridectomy. — The  object  of  these  is  partly  to  diminish  or 
avoid  evil  conditions  which  are  connected  with  the  artificial  pupil  proper ;  they  are 
also  employed  to  avoid  certain  impediments  which  occasionally  prevent  the  perform- 
ance of  an  iridectomy,  and  thus  to  insure  and  increase  the  success. 

1.  Corelysis,  or  the  operative  separation  of  the  pupillary  margin  which  has  become  adherent 
to  the  capsule  (Streatfield,  A.  Weber),  may  accomplish  something  when  numerous  scattered  and 
extensive  partial  posterior  synechise  exist,  if  the  muscles  of  the  iris  are  able  to  act  freely  after  the 
operation,  and  if  a  considerable  portion  of  the  center  of  the  capsule  has  remained  transparent. 
The  operatJon  should  be  preceded  by  the  repeated  application  of  strong  solutions  of  atropine. 
The  muscles  of  the  iris  are  thus  prepared  for  the  most  extensive  mydriasis,  and  all  the  fine 
portions  of  the  pupillary  margin  are  as  far  as  possible  retracted.  The  operation  is  divided  into 
two  steps.  The  first  is  the  opening  of  the  anterior  chamber  by  a  linear  corneal  incision ;  the 
second  is  the  instrumental  breaking-up  or  separation  of  the  adhesions.  It  is  performed  with  the 
same  precautions  as  an  iridectomy.  It  always  requires,  however,  the  fixation  of  the  globe,  and 
with  very  restless  patients  the  use  of  an  auajsthetic.  The  incision  of  the  cornea  should  always 
be  made  with  a  lance-shaped  knife  on  its  outer  periphery,  at  about  the  center  of  the  horizontal 
meridian.  After  this,  a  peculiar  hook  is  introduced  into  the  chamber,  which  is  not  unlike  a  strong 
iris-hook,  but  differs  from  it  in  that  its  surface  is  flattened,  that  not  cutting  ;  moreover,  the  hook 
portion,  which  is  about  three  mm.  long,  is  attached  to  the  shaft  at  an  angle  of  less  than  45°,  and 
is  rounded  off  at  the  point  of  curvature,  both  anteriorly  and  posteriorly. 

By  means  of  this  hook,  beginning  at  a  free  point,  the  adhesions  are  separated  by  detaching  the 
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new  formations  from  the  capsule,  with  the  convexity  of  the  hook,  or  they  are  torn  with  its  free 
end.  It  is  here  of  the  greatest  importance  that  the  neoplastic  formation  be  not  simply  torn,  but 
as  it  were  shelled  out  from  the  capsule  by  careful  manipulation,  because  the  remains  of  it 
frequently  continue  attached  to  the  capsule,  and  render  vision  indistinct.  It  is  also  very  important 
that  the  axis  of  the  instrument  be  always  in  the  level  of  the  pupil,  and  that  the  broad  surface  of 
the  hook  always  lie  flat  on  the  capsule,  never  meeting  it  at  an  angle.  Therefore,  in  case  it  is 
necessary  to  turn  the  free  end  of  the  hook,  it  should  be  pulled  back  into  the  corneal  wound,  and 
after  the  turning,  again  introduced. 

Immediately  after  the  separation  of  the  synechia,  a  strong  solution  of  atropine  is  allowed  to 
remain  in  the  eye  for  some  minutes,  and  then  the  eye  covered  by  a  folded  cloth,  the  room  dark- 
ened, and  the  patient  placed  in  a  quiet,  recumbent  position.  In  about  two  hours  the  instillation 
of  atropine  is  repeated  and  the  eye  examined.  If  the  pupil  is  not  enlarged,  atropine  is  applied 
at  frequent  intervals,  and  then  a  light  binocular  protective  bandage  employed.  In  other  respects 
the  after-treatment  is  the  same  as  after  iridectomy.  Complete  darkness,  the  greatest  bodily  rest, 
and  the  avoidance  of  cold  applications  to  the  eye,  are  still  imperatively  indicated,  and  from  the 
third  or  fourth  day  on,  for  some  time,  a  mydriatic  should  be  applied  once  or  twice  a  day, 
accoi'ding  to  necessity. 

2.  Displacement  of  the  whole  pupil  oy  causing  an  artificial  prolapse  of  the  iris. 

This  procedure  is  intended  to  remove  the  pupil  without  impairing  its  niovability 
from  the  field  of  greatly-curved  or  opaque  portions  of  the  cornea  or  lens,  and  thus 
to  remove  the  cause  of  impairment  of  vision,  or  at  least  to  reduce  it  to  a  very  slight 
amount.  The  particular  indications  for  it  occur  in  pyramidal  cataract,  in  displace- 
ment of  the  lens  (ectopia  lentis),  but  principally  in  kerataconus,  ectasia  of  the  coruea 
in  partial  malcurvatures  and  opacities  of  the  cornea,  when  the  pupillary  margin  is 
free.  It  is  also  sometimes  with  advantage  substituted  for  iridectomy,  if  we  have 
reason  to  fear  severe  bleeding  from  the  cutting  out  of  the  iris. 

Displacement  of  the  pupil  is  not  conceivable  unless  there  is  a  tearing  of  the 
pupillary  margin,  and  mainly  of  the  portion  of  iris  opposite  tbe  artificial  prolapse. 
If  the  operation  accomplishes  its  purpose,  we  can  not  limit  ourselves  to  approaching 
a  portion  of  the  pupillary  margin  to  the  internal  lip  of  the  incision  in  the  cornea, 
(Critchett),  but  it  must  be  drawn  out  through  this  (Pagenstecher,  Berlin).  The 
tension  is  then  so  great  that  the  iris,  with  quick  and  careless  traction,  is  sometimes 
partly  separated  from  its  ciliary  attachments  {Alf.  Graefe).  On  the  whole,  the 
operation  is  quite  well  borne.  At  the  most  the  portion  of  iris  which  undergoes  the 
greatest  tension  becomes  atrophied.  In  the  later  stages  single  tendon-like  gray 
strise  or  spots  devoid  of  pigment  are  seen  enveloped  in  the  structure.  Inflammation 
is  exceptionally  excited.  In  isolated  cases  destructive  irido-choroiditis  and  the 
formation  of  a  false  membrane  (schwarten),  on  the  posterior  wall  of  the  iris  and  of 
the  ciliary  body,  has  been  observed,  with  entire  loss  of  sight  of  the  eye.  (Alf.  Graefe, 
Steffan,  Soring.) 

In  view  of  this,  the  necessity  of  cutting  off  the  portion  of  iris,  put  on  the  stretch 
some  time  after  the -displacement,  was  spoken  of  quite  a  long  time  ago.  (Himly). 
It  has  been  recently  recommended  to  follow  the  operation  in  threatening  cases  by 
an  iridectomy.     (Alf.  Graefe). 

It  is,  however,  plain  that  the  peculiar  purpose  of  the  displacement,  i.  e.,  the  exclu- 
sion of  opaque  or  astigmatic  surfaces  of  the  cornea,  is  not  attained  when  this  subse- 
quent operation  is  performed.  It  seems  wiser,  therefore,  to  p'erform  the  iridectomy 
instead  of  the  displacement,  in  cases  where  the  stretching  may  lead  to  unpleasant 
results. 

The  danger  is  especially  incurred  when  an  anterior  synechia  exists,  or  when  a 
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portion  of  the  margin  of  the  pupil  is  adherent  to  the  capsule,  and  when  we  may  cer- 
tainly expect  that  it  will  tear  loose  under  the  traction  of  the  forceps.  The  tension 
then  can  not  be  distributed  over  the  whole  iris,  but  principally  affects  the  part  between 
the  morbid  adhesion  and  the  artificial  prolapse.  But  the  pupillary  margin  is  apt  to 
suffer,  since  the  parts  of  the  iris  opposite  the  incision  can  exert  no  counter-pressure. 
But  this  bears  the  excessive  tension  worse,  because  it  often  becomes  degenerated  like 
a  cicatrix  to  some  extent,  or  is  interspersed  with  shriveled  products  of  proliferation, 
and  is  therefore  less  distensible.  For  this  reason  anterior  synechia,  and  those  which 
cannot  be  broken  up,  are  almost  always  recognized  as  contra-indications  to  displace- 
ment. But  where  the  pupillary  margin  is  free,  or  where  it  may  be  easily  made  free 
during  the  operation,  we  need  have  no  scruples  about  its  performance,  since  in  such 
cases  a  bad  result  is  a  rare  exception,  and  is  certainly  of  less  weight  than  the  very 
many  important  advantages  which  the  displacement  of  the  pupil  has  over  iridectomy 
in  appropriate  cases.  Besides,  the  latter  operation  is  not  without  danger,  and  in 
exceptional  cases  has  very  sad  results. 

Some  recommend,  in  the  existence  of  posterior  synechia,  to  precede  the  displacement  of  the 
pupil  by  a  corelysis.  (Ad.  Weber.)  But  by  this  the  stretching  of  the  pupillary  margin  is  not 
sufficiently  regulated,  because  the  cicatritial  rigidity  of  the  pupilary  zone,  which  is  combined 
with  the  posterior  synechia,  can  not  be  easily  removed.  The  displacement  of  the  pupil  toward 
opposite  sides,  by  producing  an  artificial  prolapsus  at  each  end  of  a  corneal  diameter  (Bowman) 
is,  in  consideration  of  the  dangers  already  mentioned,  not  to  be  recommended. 

The  operation  is  performed  in  very  different  ways  by  oculists.  In  general,  two 
principal  methods  are  distinguished  :  Iridodesis  (Critchett,  Pagenstecher),  in  which  the 
artificial  prolapse  is  fastened  by  a  ligature,  and  Iridenkleisis  (Himly,  WecTcer),  in 
which  the  strangulation  of  the  prolapsus  by  the  wound  in  the  cornea  is  also  expect- 
ed. For  the  purpose  of  doing  an  iridodesis,  a  fine  silk  or  linen  thread  is  introduced 
through  the  limhus  conjunctivalis  of  the  proper  portion  of  the  corneal  margin,  by 
means  of  a  delicate  curved  needle.  Its  ends  are  for  the  time  laid  upon  the  forehead 
and  cheek. 

Then  an  incision  exactly  as 
in  iridectomy  is  made  in  the 
cornea,  close  to  the  conjunctival 
ridge.  The  thread  is  then  made 
into  a  loop,  and  Fischer's  for- 
ceps are  introduced  thron eh 
this  into  the  chamber.  The 
iris  is  seized  near  to  the  pupil- 
ary margin,  and  a  portion  of 
it  is  drawn  out  of  the  wound 
(vide  Yig.  30).  The  loop  is  then 
tied,  and  the  prolapsed  portion 
is  thus  fixed.  Of  course,  the 
ends  of  the  thread  are  then  cut 
off.  (Snellen.)  The  operation 
is  best  performed  with  the 
patient  under  the  influence  of 
an  anaesthetic.  The  globe 
should  always  be  fixed.  One 
assistant  holds  one  of  the  lids 
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open,  and  with  the  other  hand  draws  one  end  of  the  thread,  when  it  is  required  to 
be  tied.  The  operator,  while  holding  the  forceps  with  one  hand,  holds  the  other 
lid  with  the  ring  and  middle  finger  of  the  other  hand,  at  the  same  time  drawing 
the  thread  with  the  index-finger  and  thumb  of  this  same  hand  engaged  in  holding 
the  second  lid.     A  second  assistant  fixes  the  globe. 

The  after-treatment  is  like  that  of  iridectomy.  The  loop  generally  falls  off"  in 
about  24  hours.  Sometimes  it  remains,  and  should  then  be  removed.  The  reaction 
is  generally  very  slight,  and  causes  no  danger. 

Carrying  the  thread  through  the  limbus  conjunctivalis  assists  considerably  the  proper  applica- 
tion of  the  ligature,  and  renders  the  various  loop-holders  (Schuft  [YValdau],  IZrster),  which  have 
been  devised  to  avoid  the  difficulty  of  tying  the  knot,  unnecessary. 

Unfortunately,  the  knot  gives  no  guarantee  against  a  partial  retraction  of  the 
artificially-induced  prolapsus,  and  the  success  of  the  operation  is  by  no  means  rarely 
endangered  by  such  an  occurrence.  The  loop,  especially  when  it  is  tied  somewhat 
tightly,  falls  off  before  the  portion  of  iris  can  be  fixed  in  the  relatively  short  canal 
of  the  wound  sufficiently  to  resist  the  traction  of  the  other  parts  of  the  iris.  There 
are  two  circumstances  very  favorable  to  such  a  partial  retraction  of  the  prolapsus. 
One  is,  the  fact  that  the  prolapsed  portion  of  iris  is  pressed  close  to  the  external 
opening  in  a  small  bunch,  which  only  fills  a  part  of  the  canal  formed  by  the  wound, 
and  thus  only  a  small  surface  is  furnished  for  adhesion.  Secondly,  the  fact  that  the 
proportionately  wide  opening  is  scarcely  adherent  enough  at  the  time  of  the  falling 
off  of  the  loop. 

From  this  it  is  seen  to  be  necessary  to  make  the  opening  as  long  and  narrow  as 
possible.  But,  if  this  is  done,  according  to  a  number  of  experiments,  tying  up  the 
prolapsus  with  a  thread  is  entirely  unnecessary.  The  prolapse  heals  quickly  and 
more  certainly  than  after  an  iridodesis.  The  result  is  also  as  good  and  permanent 
as  that  of  a  successful  iridodesis. 

IridenHeisis. — Strangulating  an  artificially-excited  prolapsus  in  a  long  and  narrow 
opening,  is  then  an  advantageous  substitute  for  the  complicated  iridodesis.  For  the 
purpose  of  performing  this  we  proceed  exactly  as  in  iridectomy ;  but  the  incision  is 
made  three  quarters  of  a  line  from  the  corneal  border  on  the  sclerotica,  and  the 
lance-shaped  knife  is  entered  very  ob- 
liquely, and  only  so  far  that  the  inner 
opening  of  the  wound  has  a  length  of  not 
more  than  a  line.  Then  the  iris  is  pulled 
out  of  the  opening,  as  may  be  required, 
with  the  forceps  (vide  Fig.  31),  but  the  * 
prolapse  is  simply  left.  The  after-treat-  \ 
ment  is  the  same  as  in  iridectomy.  The  • 
prolapsed  portion  falls  off  after  some  days. 
In  case  it  remains  longer,  and  becomes  S£ 
finally  troublesome,  it  may  be  simply 
removed.    Eo  reaction  follows,  as  a  rule. 

S.  Intraocular  myotomy,  or  division  of  the 
ciliary  muscle.  (Hancock,  Solomon.) — This  is 
said  to  just  as  certainly  and  permanently  secure 
a  relaxation  of  the  walls  of  the  globe  as  iridec- 
tomy.   It  is  said  that  it  may  be  substituted  in 
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all  cases  where  it  is  desirable  to  secure  a  diminution  of  the  intraocular  pressure.  It  has  also  this 
advantage,  that  the  e)Te  is  less  deformed  than  by  the  artificial  pupil.  By  some  it  is  especially 
recommended  in  glaucoma,  in  sclero-choroidal  staphyloma,  in  staphyloma  posticum  of  the  sclero- 
tica, and  even  as  ä  remedy  for  asthenopia  and  progressive  myopia.  It  is  done  by  introducing 
a  cataract-knife  on  the  lower  and  outer  margin  of  the  cornea,  with  the  point  directed  backward 
and  downward,  and  entering  into  the  vitreous  along  the  edge  of  the  lens.  According  to  some, 
the  surface  of  the  knife,  in  making  the  incision,  should  be  in  the  plane  of  the  meridian,  so  that 
a  wound  in  the  anterior  scleral  zone,  about  one  and  a  half  lines  long,  results.     {Hancock.) 

Others  place  the  cutting  surfaces  vertical  to  the  meridian,  so  that  one  looks  toward  the  scle- 
rotica, the  other  toward  the  margin  of  the  lens.    An  iridectomy-knife  may  be  used  in  this  method. 

In  the  latter  case,  the  knife  should  be  inserted  so  deep  that  an  opening  from  two  to  two  and  a 
half  lines  long  is  made.  {Solomon.)  It  should  be  introduced  and  removed  slowly.  The  opera- 
tion is  said  to  be  painless,  and  to  be  followed  by  no  severe  reaction. 

Iridectomy  through  a  flap  section  with  extraction  of  the  lens.  {Graefe.) — This  is 
appropriate  in  cases  in  which  firm  tendinous  new-formations  cover  over  the  posterior 
surface  of  the  iris,  completely  obliterating  the  pupil  and  extensively  uniting  it  with 
the  capsule.  When  we  suspect  the  presence  of  such  pseudo-membranes  on  the 
posterior  wall,  or  we  have  learned  of  their  existence  by  a  preceding  unsuccessful 
iridectomy,  a  flap  section  should  be  made  on  the  lower  border  of  the  cornea,  as  in 
cataract  extraction.  If  this  be  done,  the  iris  is  cut  through  with  the  cataract-knife 
or  with  a  lance-shaped  knife  on  its  ciliary  margin  for  about  three  lines  and  more, 
and  from  this  wound,  by  means  of  delicate  scissors,  a  large  piece  is  cut  out.  In  the 
mean  time  the  lens  is  often  evacuated,  and  unfortunately  generally  also  a  great  part 
of  the  vitreous,  which  is  usually  fluid.  If  the  lens  is  not  evacuated  spontaneously,  it 
should  be  brought  out  by  a  hook  or  by  a  deep  cataract-spoon.  Then  a  protective 
bandage  is  applied,  and  the  after-treatment  carried  on  exactly  as  after  a  simple 
cataract  extraction. 

In  case  the  lens  is  lessened  in  size,  or  is  in  a  shrunken  condition,  and  calcareous,  we  may 
simplify  the  operation  by  introducing  a  lance-shaped  knife  at  the  corneal  border  on  through 
the  cornea,  and  strike  the  ciliary  margin  of  the  iris.  Then  a  delicate  scissors  is  introduced  into 
the  opening,  and  a  large  triangular  piece  of  the  iris  and  of  the  somewhat  adherent  silicated 
remains  of  the  lens  cut  out.  On  the  whole,  this  operation  is  a  dangerous  one,  because  it  is  almost 
always  united  with  a  large  evacuation  of  the  fluid  vitreous.  Thus  collapse  of  the  globe,  with  all 
its  dangers,  rupture  of  vessels,  detachments  of  the  retina,  are  its  immediate  consequences.  But  it 
is  a  last  resort  in  doubtful  cases  in  which  there  is  not  much  to  lose. 

Authorities. — Beer,  Lehre  von  den  Augenkrankheiten.  IL  Wien.  1817.  S.  200. — Eimly, 
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SIXTH    SECTION. 

INFLAMMATION  OF  THE  CHOROID  AND  OF  THE  CILIARY  BODY. 
CHOROIDITIS  AND  CYKXITIS. 

Anatomy. — The  choroid  lies  immediately  on  the  inner  side  of  the  sclerotica, 
and  is  loosely  adherent  to  it.  The  optic  nerve  passes  through  its  posterior  portion 
hy  the  round  foramen  opticitm  choroidea,  and  is  supported  there  by  an  elastic  con- 
nective-tissue structure.  This  passes  around  the  edge  of  the  opening  in  concentric 
fibers,  and  forms  an  actual  ring,  the  so-called  fibrous  ring,  which  is  intimately 
connected  with  the  neurilemma  of  the  optic  nerve.  Anteriorly  the  choroid  has  an 
imaginary  boundary  line  at  the  ora  serrata,  where  it  is  also  firmly  united  to  the 
retina.  The  uveal  tissue  is  continued  over  this  boundary,  and  forms  the  projections 
known  as  ciliary  processes,  whose  aggregate  is  described  as  the  ciliary  body. 

"We  distinguish  a  number  of  layers  in  the  choroid,  which  in  order,  from  within 
out,  are : 

1.  External  pigment  layer,  or  Lamina  Fusca. 

2.  True  vascular  layer,  or  Tunica  Vasculosa. 

3.  Membrana  chorio-capillaris,  or  Ruischiana. 

4.  Lamina  Elastica,  or  Membrana  Limitans. 

5.  Stratum  pigmenti,  or  Tapetum. 

The  lamina  fusca  is  a  loose  filamentous  tissue,  from  brown  to  black  in  color,  which  envelops 
the  long  ciliary  vessels  and  nerves  passing  between  the  choroid  and  sclerotica.  Since  it  proceeds 
from  the  external  surface  of  the  choroid,  and  enters  partially  into  the  innermost  stratum  of  the 
sclerotica,  it  connects  these  two  membranes  with  each  other.  It  consists  of  an  elastic  network 
(Henle),  and  of  a  structureless  hyaline  intercellular  substance  filling  out  the  meshes  of  it.  Em- 
bedded in  this  tissue  are  found  a  great  number  of  free  nuclei  and  very  differently-formed  nucleated 
cells,  partly  stellate,  entirely  colorless,  or  more  or  less  pigmented.  These  have  longer  and  shorter, 
generally  very  delicate,  occasionally  anastomosing,  processes. 

The  proper  vascular  layer,  which  is  always  less  highly  colored,  and  the  colorless  delicate 
chorio-capillaris,  represent  the  real  structure  of  the  choroid.  The  stroma  of  this  is  similar  to 
that  of  the  lamina  fusca.  Tet  the  cells  in  the  tunica  vasculosa  are  more  pressed  together.  They 
are  also  to  a  great  extent  colorless,  have  only  short  branches,  and  pass  gradually  inward  into  an 
entirely  homogeneous  or  slightly  striated  tissue,  but  which  is  partially  nucleated,  and  can  not  be 
distinguished  from  certain  elastic  lamellae  of  the  innermost  vascular  membrane.  Upon  the  inner 
surface  of  this  stratum,  somewhat  sunken  in  it,  is  the  very  thick  capillary  network  which  has 
given  the  layer  in  question  its  name.  Its  vessels  have  a  very  even  caliber,  and  are  partly 
arranged  in  a  stellate  manner  around  isolated  nodules,  but  in  general  they  form  a  fine  web 
without  any  middle  point. 

The  lamina  elastica,  or  membrana  limitans  of  the  choroid,  is  a  delicate,  perfectly  hyaline, 
structureless  membrane,  covered  by  isolated,  very  bright  nuclei,  which  appears  analogous  in  its 
structure  to  the  hyaline  membrane.  It  extends  over  the  wbole  of  the  inner  surface  of  the  chorio- 
capillaris,  and  is  closely  connected  to  it.  It  may,  however,  be  separated  from  it  in  large  pieces, 
especially  in  the  macerated  choroid. 

The  pigment-stratum  is  on  its-inner  surface.  This  consists  of  regular  hexagonal  cells,  lying 
close  together,  and  having  extremely  thin  walls,  pressed  together  compactly.    These  cells  contain 
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brownish-black  pigment  corpuscles  in  great  number,  which  are  partly  suspended  in  fluid  cellular 
contents,  and  lie  partly  on  the  surface,  looking  toward  the  retina.  The  nucleus,  therefore, 
generally  appears  only  as  a  yellow  spot.  The  pigment-cells  are  held  together  by  a  firm,  delicate, 
homogeneous  connective  substance.  They  are  closer  together,  change  their  shape,  become  longer 
than  broad  in  the  region  of  the  macula  lutea,  and  partly  envelop  the  elements  of  the  layer  of 
rods  of  the  retina.  The  pigment  granules  of  these  cells  are  larger  and  longer  than  in  the  other 
parts  of  the  choroid  and  iris.  (Henle,  Bosow.)  They  may  be  bleached  by  chlorine.  (  Wittich, 
Bosow.)  Considered  from  the  stand-point  of  its  development,  the  choroidal  tapetum  appears  to 
be  a  portion  of  the  retina.  (  C.  Bitter,  Babuchin.) 

The  ciliary  body  is  an  immediate  continuation  of  the  choroid,  and  it  may  be 
considered  as  its  ciliary  portion.  Regarded  posteriorly,  it  appears  made  up  of  some 
cribriform,  closely  united,  club-shaped  projections,  which  are  intimately  connected 
with  each  other,  lying  in  a  meridional  direction.  These  are  embedded  in  the 
depressions  of  the  folds  formed  by  the  zonula,  and  fill  them  up  to  within  a  short 
distance  of  the  border  of  the  lens.  Their  heads  do  not  rest  on  the  latter  under 
any  circumstances.  (Arlt,  0.  Beclcer.)  These  projections — the  ciliary  processes — are 
really  only  folds,  in  whose  anterior  concavity  the  ciliary  muscle  rests.  Its  free 
surface  has  a  covering  analogous  to  the  membrana  limitans  of  the  choroid,  upon 
which  rests  a  stratum  of  pigmented  epithelium,  which  is  quite  closely  connected  to 
the  ciliary  portion  of  the  retina,  and,  on  removing  the  ring,  remains  attached  to  the 
zonula. 

The  structure  of  the  ciliary  processes  is  very  analogous  to  that  of  the  choroid.  It  may  be 
divided  into  the  same  layers,  with  the  exception  of  the  chorio-capillaris,  which  ends  at  the  ora 
serrata,  and  is  traversed  by  vessels  which  have  a  meridional  direction,  and  which  are  somewhat 
sparsely  ramifying.  The  basis-structure  of  the  ciliary  processes  forms  a  very  vascular,  loose, 
wavy  connective  tissue,  which  is  arranged  in  fine  bundles  lying  parallel  to  each  other,  and  in  a 
meridional  direction.  In  the  region  of  the  ora  serrata  little  bands  are  seen  which  cross  each 
other  very  much,  and  continually  present  a  lattice-work  constantly  becoming  finer  and  thinner — 
the  reticulum  of  the  ring.  The  structureless  membrana  limitans  extends  over-  this  mesh-work, 
adherent  to  all  its  elevations  and  depressions,  which  again,  on  its  side,  is  covered  by  the  pigment- 
layer.  The  cells  of  the  latter  fill  up  the  spaces  of  the  reticulum,  and  cause  the  surfaces  of  the 
processes  to  appear  smooth  and  even.     The  pigment  bodies  are  here  round.  (Bosow.) 

The  ciliary  muscle  lies  embedded  (Todd  and  Boiomari)  in  the  anterior  concavity  of 
the  ciliary  process,  or,  as  it  is  also  called,  the  tensor  choroidece.  (Bruche,  see  Fig.  2.) 
It  was  formerly  described  as  the  ciliary  ligament.  This  is  seen  as  a  quite  thick 
and  broad  ring,  which,  on  a  vertical  section,  is  three-sided,  prismatic,  of  a  whitish- 
gray  color.  It  consists  of  smooth,  muscular  fibers,  which  have,  in  part,  a  meridio- 
nal direction,  but  have  partly  a  circular  course.     (R.  Müller.) 

The  longitudinal  fibers  arise  on  the  most  anterior  zone  of  the  inner  side  of  the 
sclerotica,  where  they  are  closely  pressed  upon  each  other,  and  are  connected  some 
of  them  directly,  some  indirectly,  by  a  very  thick,  fibrous  net-work  with  the  scleral 
tissue.     ( G.  Meyer.) 

Its  most  anterior  or  outer  layer,  g,  reaches  out  close  to  the  sclera  toward  the 
ora  serrata,  and  is  firmly  adherent  to  the  choroid.  The  bundles  which  lie  deeper,  I, 
have  the  same  origin,  and  the  same  general  direction,  but  all  bend  around  toward 
the  optic  axis,  and  enter  into  the  connective-tissue  structure  of  the  ciliary  process, 
so  that  they  hang  on  the  end  of  the  muscle  as  if  on  a  brush.  In  this  way  the  bun- 
dles split  up  internally  anastomose,  but  also  change  their  direction  laterally,  or  even 
incline  to  the  course  of  the  circular  fibers,  whose  aggregate  is  described  as  II.  Miiller's 
circular  muscle.    These  circular,  fibrous  bundles  are  chiefly  collected  anteriorly,  near 
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the  boundary  of  the  iris.  The  interstices  are  partly  filled  by  a  loose  choroidal  stroma, 
partly  by  a  rigid,  connective-tissue  trellis- work,  which  is  connected  to  the  peripheral 
fibrous  net-work  of  the  membrane  of  Descemet,  and  may  be  considered  as  an  inter- 
mediate attachment  of  the  muscle. 

The  choroid  proper  is  principally  nourished  by  the  short  posterior  ciliary  arteries, 
but  the  ciliary  muscle,  the  ciliary  body,  and  the  iris,  by  the  long  posterior  and  the 
anterior  ciliary  arteries.  The  principal  portion  of  the  venous  blood  passes  through 
the  vasa  vorticosavand  reaches  the  orbital  tissue  through  the  posterior  ciliary  veins. 
A  smaller  portion  of  them,  and  especially  those  returning  from  the  ciliary  muscle, 
have  their  outlet  through  the  anterior  ciliary  veins. 

The  posterior  ciliary  arteries  appear  in  the  form  of  small  ramifying  branches  on  the  globe, 
coming  immediately  from  the  ophthalmic  artery.  The  shorter  perforate  the  sclerotica  on  its  pos- 
terior portion  in  quite  a  vertical  direction.  The  most  numerous  and  the  largest  enter  in  the 
neighborhood  of  the  yellow  spot.  Having  reached  the  inner  surface,  they  extend  for  some  distance 
on  the  choroid,  become  more  and  more  divided,  sink  gradually  between  the  vasaj  vorticosse  of  the 
tunica  vasculosa,  and  are  finally  lost  in  the  chorio-capillaris  in  a  fine  net-work.  The  most  pos- 
terior of  these  anastomose  freely  with  the  posterior  vascular  ring  of  the  sclera,  and  the  nutrient 
vessels  of  the  optic  papilla,  and  are  thus  connected  with  the  retinal  vessels.  The  rings,  which 
lie  more  anteriorly,  extend  with  their  ramifications  to  the  ora  serrata  ;  some  of  them  even  extend 
beyond  this,  and  unite  with  the  anterior  branches  of  the  ciliary  muscle,  and  of  the  ciliary 
branches. 

The  two  long  posterior  ciliary  arteries  enter  the  sclera  a  little  farther  forward,  pass  through 
this  in  a  very  oblique  direction,  without  giving  off  a  branch,  and  run  directly  forward,  one  on 
each  side,  in  a  horizontal  direction,  to  the  choroidal  surface.  They  divide  in  the  ciliary  muscle, 
and  pass,  deviating  in  a  lateral  direction,  to  the  anterior  border  of  the  muscle,  forming  here  the 
large  vascular  ring  of  the  iris. 

The  anterior  ciliary  arteries  emerge  from  the  bellies  of  the  four  straight  muscles,  perforate  their 
tendons,  and  ramify  in  the  most  anterior  zone  of  the  episcleral  tissue.  A  number  of  branches 
then  pass  through  the  sclerotica  in  quite  a  straight  course.  They  divide  in  the  ciliary  muscle  into 
smaller  and  larger  twigs,  and  are  finally  lost  in  a  capillary  net-work,  which  is  interwoven  with  the 
tensor  choroidea.  A  portion  of  the  little  branches  unite  with  such  of  the  long  posterior  ciliary 
arteries  and  complete  the  circulus  arteriosus  major  iridis — great  arterial  circle  of  the  iris.  Another 
portion  forms  more  posteriorly,  about  in  the  center  of  the  breadth  of  the  muscle,  a  second  but 
more  incomplete  vascular  ring,  to  which  the  twigs  of  the  posterior  long  ciliary  arteries  contribute. 
Finally,  a  third  portion  passes  backward  to  the  choroid,  anastomoses  here  with  the  terminal 
branches  of  the  posterior  short  ciliary  arteries,  and  supplies  the  anterior  zone  of  the  chorio- 
capillaris  with  arterial  blood.     (Leber.) 

The  veins  extend  in  a  radiate  direction  into  the  tunica  vasculosa  of  the  choroid,  with  a  pre- 
dominately meridional  course,  however,  toward  certain  points,  and  thus  form  the  well-known 
vorticose  vessels,  of  which  there  may  be  counted  five  to  six  large  ones,  and  one  to  six  smaller. 
The  little  branches  in  which  the  vortices  collect  perforate  the  sclera  in  a  very  oblique  direction, 
and  unite  within  the  emergent  branches  with  other  neighboring  twigs,  and  finally  appear,  about 
six  in  number,  on  the  equator  of  the  eye,  passing  into  the  orbit,  and  emptying  into  the  ophthalmic 
vein.  The  delicate  veins  which  pass  out  from  the  posterior  surface  of  the  sclerotica  belong 
entirely  to  it,  and  have  no  supply  from  the  choroid.  They  do  not,  then,  correspond  to  the  pos- 
terior short  ciliary  arteries.  In  the  same  manner,  long  posterior  ciliary  veins  are  wanting.  All 
the  blood  passing  through  the  vorticose  vessels  has  passed  through  capillaries.  An  immediate 
passage  of  arteries  into  veins  (Brücke)  does  not  take  place  in  the  uvea. 

.  The  principal  origin  for  the  venous  twigs  in  question  is  evidently  the  chorio-capillaris.  Stili 
the  iris,  the  ciliary  processes,  and  the  ciliary  muscle,  furnish  very  important  tributaries.  No 
venous  blood  goes  directly  from  the  iris  through  the  anterior  ciliary  veins,  but  their  emergent 
vessels  rather  unite  as  a  whole  with  those  of  the  ciliary  processes  in  a  coarse  net-work,  which 
passes  to  the  choroid  beneath  the  muscles,  and  here  unites  with  the  anterior  radiation  of  the  vasse 
vorticosse.  This  net-work,  however,  takes  venous  branches  from  the  ciliary  muscle,  whose  vascular 
tissue  sends  out  the  greater  part  of  its  contents  directly  through  the  anterior  zone  of  the  sclerotica. 
14 
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Numerous  twigs  emerge  from  the  muscle  and  pass  into  the  sclerotica,  and  unite  in  part,  within 
this,  to  the  venous  ciliary  plexus  (improperly  called  the  canal  of  Schlemm),  hut  in  part  pass 
through  the  sclerotica  in  a  straight  course  through  independent  branches.  All  the  little  veins 
appeariug  on  the  anterior  zone  of  the  globe  are  described  as  anterior  ciliary  veins.  They  are  in 
connection  with  the  anterior  scleral  vessels,  as  well  as  with  the  tissue  of  the  conjunctiva  and 
cornea. 

In  a  normal  condition  of  things,  the  anterior  ciliary  veins  evacuate  only  venous  blood  from  the 
tensor  of  the  choroid  (ciliary  muscle) ;  that  is,  the  venous  blood  is  in  great  preponderance.  There 
is  then  no  considerable  flow  of  blood  from  the  other  parts,  except  when  the  current  is  impeded  in 
the  trunks  of  the  vasa  vorticosa.     (Leier.) 

The  connection  between  the  vence  vorticosce  and  the  veins  of  the  cornea,  which  has  lately  been 
much  spoken  of  (  WmtJier),  is  certainly  very  distant.  The  arterial  vessels  of  the  choroid  have  a 
proportionately  large  circular  muscular  layer.  Besides,  their  adventitious  structure  is  surrounded 
by  bundles  of  fiber-cells.  These  bundles  are  directly  connected  with  the  tensor  of  the  choroid. 
On  the  posterior  part  of  the  choroid  they  auastomose  in  a  reticulate  manner.     (H.  Müller.) 

The  ciliary  nerves  ramify  very  much  in  their  course  through  the  lamina  fusca,  and 
even  give  off  retrograding  branches,  which  contain  partly  dark-bordered,  partly  pale,  primi- 
tive fibers.  They  are  connected  with  a  net-work  of  pale  fibers,  which  lies  principally  in  the  pos- 
terior half  of  the  outermost  pigment-layer,  and  its  finest  branches  seem  to  be  lost  iu  the  arteries. 
Ganglion  cells,  singly  or  in  groups,  have  been  found  in  these  net-works,  as  well  as  in  the  stems  of 
the  ciliary  nerves.  (II.  Müller,  Schweigger.) 

Ophthalmoscopic  Appearances.— The  choroid,  by  means  of  its  supply  of  blood 
and  dark  pigment,  gives  the  color  to  the  fundus  of  the  eye  in  the  ophthalmoscopic 
image.  This  is  generally  a  light-yellowish  red  (chrom.  lith.,  A),  with  a  more  or 
less  marked  mingling  of  brown.  The  yellowish-red  color  is  the  reflex  of  the  blood 
circulating  in  the  tunica  vasculosa  and  chorio-capillaris.  The  mixture  of  brown 
depends  on  the  pigment-stratum  and  partly  on  the  coloring  material  of- the  choroid 
proper.  It  is  the  more  distinct,  the  more  abundant  are  the  pigment  contents.  While 
the  fundus  of  the  eye  appears  of  a  very  light-yellowish  red-color  in  light  blondes,  in 
dark-haired  persons  with  brown  or  black  irides  it  has  generally  a  light-brownish  red- 
color.  The  kind  of  illumination  and  the  light  used  have  the  greatest  influence  in  this 
respect.  In  the  indirect  image  the  color  appears  darker  than  in  the  upright,  and  it 
is  the  lightest  when  daylight  is  used. 

The  pigment-layer  is  thus  proven  to  be  diaphanous,  which  may  be  explained  by  the  fact  that 
the  pigment  molecules  are  not  thickly  collected  within  the  cells,  and  that  the  pigment-cells  are 
separated  from  each  other  by  a  pellucid  intercellular  substance,  although  very  slight  in  quantity. 
Interstices  also  exist,  through  which  the  light  may  pass  in  any  direction.  This  irregular  distri- 
bution of  coloring  matter  in  the  tapetum  is  the  cause  of  the  finely-stippled  appearance  of  the 
fundus  of  the  eye  which  is  often  seen.  The  closer  the  pigment  granules  are  pressed  upon  each 
other  in  the  cell-cavities,  the  more  in  disproportion  are  they -to  the  fluid  cell-contents.  Of  course, 
the  transparency  of  the  tapetum  must  be  lost  in  the  same  proportion,  and  its  color  have  an  influ- 
ence on  the  ophthalmoscopic  image.  Indeed,  the  fundus  occasionally  appears  almost  black,  with 
a  bluish,  wavy  cloud  over  it.  This  latter  appearance  is  caused  by  the  retina,  and  is  especially 
marked  iu  negroes.  (Liebreich.) 

Very  frequently,  in  dark-haired  persons  with  a  dark  skin,  we  find  the  ocular 
fundus  having  an  inlaid  appearance  (chrom  lith.,  G,  Q,  S).  This  depends  on  excessive 
pigmentation  of  the  stroma  of  the  choroid,  and  ou  the  quantity  of  the  coloring 
material  in  the  tapetum.  (Schweigaer.) 

Inasmuch  as  the  vasa  vorticosa:  make  up  the  principal  part  of  the  choroidal  struc- 
ture, and  the  basis  of  this,  which  contains  pigment,  only  appears  in  abundant  quan- 
tity in  the  meshes  of  the  choroidal  net-work,  the  difference  in  color  when  the  stroma- 
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cells  are  greatly  pigmented  is  very  prominent.  The  fundus  of  the  eye  is  then  seen 
as  a  trellis-work  of  broad,  tortuous,  red  bands,  -whose  interspaces  are  filled  with 
angular  spots  with  granular  border.  These  spots  vary  in  color  from  light-brown  to 
the  deepest  black.  They  are  smaller  in  the  region  of  the  macula  lutea,  roundish  in 
contour,  but  toward  the  anterior  boundary  of  the  choroid  their  circumference 
increases,  and  they  become  elongated,  having  their  long  axis  in  a  meridional  direc- 
tion. The  regular  arrangement  of  these  spots,  and  their  exact  insertion  in  the  meshes 
of  the  venous  twigs,  do  not  readily  allow  us  to  mistake  them  for  morbid  disintegra- 
tion of  pigment.  • 

Moreover,  it  is  Dot  at  all  unfrequent,  in  entirely  normal  conditions  on  the  most  different  parts  of 
the  fundus  oculi,  for  the  stroma-cells  to  be  collected,  particularly  around  the  optic-nerve  entrance, 
and  to  form  isolated,  irregular,  dark  spots,  with  granular  borders.  The  region  of  the  macula 
lutea  is  generally  somewhat  more  deeply  colored,  and  occasionally  has  a  marked  shade  of  brown. 

In  light  blondes,  whose  tapetum  generally  contains  less  pigment,  even  the  vasa  vorticosae  of  the 
tunica  vasculosa  may  be  distinguished  with  a  good  illumination.  This  occurs  more  rarely  on  the 
"  inlaid  "  fundus  oculi  of  dark-haired  persons.  The  net-work  (strich-werk)  of  the  chorio-capil- 
laris  is  only  then  very  seldom  noticed  as  a  fine  stippling  of  the  fundus.  It  is,  besides,  claimed 
that  the  movement  of  the  blood  in  the  choroidal  vessels  has  been  seen.  (Liebreich.) 

Senile  Changes. — These  appear  in  the  choroid  as  in  other  parts  of  the  body,  at 
different  ages  in  different  persons.  They  attain  at  the  same  time  of  life  a  higher  or 
lower  degree  of  development  in  different  individuals.  They  are  almost  identical  in 
appearance  with  simple  atrophy,  often  produced  by  morbid  processes. 

The  structure  of  the  choroid  and  of  the  ciliary  processes  becomes  at  the  same 
time  more  rigid,  brittle,  dry.  Some  of  the  larger  vascular  twigs  are  often  ather- 
omatous, and  also  completely  obliterated.  The  capillary  net-work  is  frequently 
destroyed,  especially  in  the  chorio-capillaris,  and  in  places  is  entirely  gone.  The 
membrana  limitans  appears  in  some  places,  or  over  the  whole  choroid,  thickened, 
rough,  and  opaque  from  choloid  deposits,  and  decidedly  unyielding  in  texture.  The 
pigment,  however,  suffers  most  strikingly.  This  is  gradually  changed  in  color, 
becomes  bleached,  and  is  partly  destroyed.  The  tapetum  thus  becomes  more  trans- 
parent, and  the  previously-described  inlaid  appearance  of  the  choroidal  stroma  in 
senile  and  atrophying  eyes,  is  apt  to  appear  much  more  marked.  It  is  often  seen  as 
a  light  shading  of  brown,  by  means  of  the  changed  and  partial  solution  of  granules 
of  coloring  matter.  "When  the  change  has  gone  on  farther,  the  cells  of  the  stroma 
and  of  the  tapetum  disappear  to  a  great  extent.  The  choroid  is  then  found  more  or 
less  evenly  discolored,  having  a  grayish-white  hue,  and  so  diaphanous  that  the 
sclerotica  under  it  seems  to  be  exposed.     (Wedl,  H.  Müller). 

These  changes  are  of  course  recognizable  with  the  ophthalmoscope,  and  modify 
its  image  very  much. 

The  stroma-cells  generally  remain  a  long  time.  Still  their  contents  often  appear  turbid  and 
interspersed  with  fat  molecules.  The  coloring  matter  is  then  either  very  pale  or  entirely  wanting. 
Extensive  layers  of  free  fat  corpuscles  are  often  seen  between  the  cells,  and  esceptionately  scattered 
choloid  bodies.  The  atheromatous  vessels  are  often  recognized,  with  the  naked  eye,  as  thick, 
ramifying,  firm  white  lines.  They  sometimes  end  in  an  atheromatous  net-work,  and  not  unfre- 
quently  are  entirely  wanting.  Their  walls  appear  very  much  thickened,  fibrous,  and  interspersed 
with  fat,  calcareous  matter,  and  sometimes  with  pigment. 

The  chorio-capillaris  is  often  entirely  free  from  blood,  to  a  quite  large  extent.  The  capillaries 
in  it  often  appear  to  be  destroyed,  and  reduced  to  an  illy-defined,  irregular  net-work,  which  is 
scarcely  distinguished  from  the  fine  granular,  structureless  molecular  mass,  often  containing  fat, 
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which  lies  between.  In  other  cases  the  impermeable  remains  of  the  vessels  still  appear  very 
plainly  as  a  delicate  and  elegant  trellis-work.  This  sometimes  looks  as  if  it  were  made  of 
connective  tissue,  but  sometimes  exhibits  no  structure  whatever,  and  appears  to  be  woven  of 
fibers  of  a  homogeneous  substance,  which  has  great  refractive  power.  This  net-work,  with  the 
molecular  intervening  substance,  is  always  closely  adherent  to  the  lamina  elastica. 

The  thickening  of  the  membrana  limitans  is  proven  to  be  the  result  of  an  abnormal  deposit  of 
hyaline  matter,  which  was  originally  soft  but  became  gradually  hardened,  and  then  entirely 
identical  with  the  membrana  limitans  itself,  of  which  it  is  a  continuation.  These  deposits  are,at 
times  diffuse,  with  an  undulating  surface ;  at  other  times  they  are  seen  as  glands,  resembling 
segments  of  a  sphere  in  shape,  more  or  less  close  together,  or  even  outgrowths  resembling  stalac- 
tites, which  give  to  the  eye  the  same  impression  as  grains  of  sand.  They  are  generally  translucent, 
but  often  contain  calcareous  bodies  and  pigment  granules,  which  render  them  very  turbid.  They 
push  the  superjacent  pigment-cells  forward  and  to  one  side,  so  that  their  base  seems  ridged  about 
with  pigment,  and  the  pigment-layer  attains  a  reticulate  appearance.  This  alteration  is  very 
often  seen  in  the  entire  extent  of  the  membrana  limitans.  In  other  cases  it  is  confined  to  indi- 
vidual parts  of  this. 

In  many  instances  it  seems  united  to  the  course  of  the  vessels,  appearing  particularly  prominent 
in  the  interstices  of  the  twigs  in  the  tunica  vasculosa.  Thus,  in  connection  with  the  pigment 
metamorphosis  it  produces  the  prominent  reticulated  appearance  on  the  inner  choroidal  surface. 
It  is  apt  to  be  verydecided  on  the  elastic  ring  of  the  foramen  opticum  clioroidece,  and  also  on  the 
reticulum  of  the  ciliary  body,  and  gives  the  latter  a  very  glandular  and  condylomatous  appear- 
ance.    (  Wedl,  Donders,  II.  Mülle?:) 

We  may  also  sometimes  recognize,  with  the  ophthalmoscope,  the  round  openings  which  the 
spherical  deposits  on  the  membrana  limitans  have  caused  by  the  displacement  of  the  pigment. 
With  a  very  abundant  development  a  fine  reticulated  appearance,  with  a  roundish  mesh-work, 
is  seen.     (Liebreich.) 

The  cells  of  the  tapetum  are  more  or  less  advanced  in  fatty  degeneration.  Its  pigment  is 
already  strikingly  lessened  in  the  brighter  spots,  and  is  besides  discolored  to  a  light-brown  yel- 
lowish red,  &c.  Between  the  pigment  molecules  the  fat  granules  of  the  cellular  Contents  then 
appear  very  distinct.  Here  and  there  the  pigment  is  entirely  wanting,  and  is  replaced  by  fat. 
In  isolated  cell-groups  the  polygonal  borders  of  the  cells  have  been  destroyed,  perhaps  by  rupture. 
In  other  groups  the  cell-bodies  and  the  nucleus  were  wanting ;  the  contour  of  the  cells  has  been 
retained  as  a  delicate  polygonal  net-work,  which  was  closely  adherent  to  the  membrana  limitans. 
For  considerable  spaces  the  last  trace  of  the  cell-walls  was  removed,  the  membrana  limitans  ex- 
posed, or  only  interspersed  with  free  pigment  granules  or  fat-corpuscles.  • 

Very  analogous  changes  are  observed  in  the  ciliary  processes  and  the  ciliary 
muscle. 

Here  also  the  fatty  degeneration  of  the  stroma  and  muscular  fiber-cells,  the  rarefaction  and 
paleness  of  the  pigment,  the  atheromatous  degeneration  of  the  vessels,  the  deposition  of  the  choloid 
masses  in  the  tissue,  are  very  plaiu.  To  this  is  added  a  marked  thickening  and  increase  in  quantity 
of  the  reticulum,  whose  interstices  have  increased  considerably  in  depth  and  width,  and  which 
often  give  a  glandular  condylomatous  appearance  to  the  inner  side  of  the  ciliary  body.  The 
deposition  of  calcareous  formations  often  takes  place,  sometimes  to  such  an  extent  that  the  meshes 
of  the  net-work  are  entirely  filled  by  them.     (II.  Muller,  Wedl.) 

Nosology. — Choroiditis  and  eyelids  are  almost  always  only  parts  of  an  inflamma- 
tory process,  which  is  extended  over  a  great  portion,  or  the  whole,  of  the  eye.  The 
coincidental  affection  of  the  vitreous  humor  and  retina  is  apt  to  be  most  markedly 
seen,  but  that  of  the  iris  and  lens  is  frequently  very  plain,  but  less  often  that  of  the 
sclerotica.  The  inflammatory  changes  of  the  neighboring  parts  are  usually  so  promi- 
nent that  they  give  the  disease  the  character  of  an  affection  of  the  wholo  eye.  The 
older  ophthalmologists  were  therefore  accustomed  to  speak,  not  so  much  of  choroiditis 
and  cyclitis,  as  of  internal  ophthalmia,  and  to  distinguish  this  according  to  the  prin- 
cipal situation,  and  according  to. its  extent,  by  the  names  anterior,  posterior,  and 
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general.  The  modern  names  iridocyclitis,  irido-choroiditis,  choroiditis,  and  panoph- 
thalmitis, with  their  present  signification,  are  about  equal  to  those  formerly  used. 

The  constant  passage  of  the  inflammatory  process  beyond  the  boundaries  of  the 
choroid  and  of  the  ciliary  body,  is  partly  to  be  accounted  for  by  the  intimate  ana- 
tomical connection  which  exists  between  the  tissue  and  vessels  of  the  cornea  with 
those  of  the  neighboring  parts.  But  it  is  also  to  some  extent  a  natural  result  of  the 
disturbances  of  the  regulative  influence  which  the  choroid  and  the  ciliary  body 
exercise  upon  the  entire  current  of  blood,  and  through  this  upon  the  nutrition  of  the 
interior  of  the  eye. 

Besides,  the  hasmodynamic  influences  make  a  peculiar  impression  upon  the  pro- 
cesses in  question,  since  they  place  an  effectual  barrier  to  an  excessive  filling  up  of 
the  blood-vessels  in  the  interior  of  the  eye,  as  long  as  the  walls  of  the  globe  retain 
their  integrity,  and  as  long  as  the  contents  of  the  ball  have  not  sunk  below  the 
normal  amount.  Decided  symptoms  of  congestion  are  often,  therefore,  wanting,  even 
when  the  proliferation  process  is  very  intense.  These  appear,  if  at  all,  only  in  the 
afferent  and  efferent  external  vessels. 

The  proliferation  of  tissue  in  the  interior  of  the  inflamed  choroid  and  ciliary 
body  is  generally  not  very  great,  so  that  the  evidence  of  its  existence  can  only  be 
shown  by  the  microscope.  A  predominantly  secretory  character  has  been  ascribed 
to  such  inflammations,  and  they  have  been  called  serous,  it  being  assumed  that  a 
serous  or  gelatinous  product  passes  out  through  the  retina  into  the  vitreous  humor. 

The  cells  of  the  stroma  do  not,  as  a  rule,  show  much  change.  At  the  most,  they  are  found 
somewhat  puffed  out  in  some  places  ;  their  fluid  contents  appear  turbid,  or  interspersed  with  fat 
globules,  while  the  coloring  matter  is  diminished  in  quantity,  and  is  bleached.  A  number  of 
fructiferous  and  separating  nuclei  have  been  seen  only  in  exceptional  instances.  In  isolated 
cases,  however,  they  grow  in  groups,  and  acquire  a  darker  color  by  an  increase  in  their  pigment 
contents,  or  they  are  utterly  destroyed.  Occasionally,  groups  of  free  nuclei  have  been  observed, 
which  are  heaped  up  in  the  parenchyma,  arranged  in  a  straight  course  following  the  dilated  and 
often  atheromatous  vessels.    They  are  sometimes  greatly  pigmented. 

In  the  chorio-capillaris  the  capillaries  are  generally  greatly  enlarged,  and  some  of  them  dilated 
like  a  sac.  The  intervening  substance  appears  interspersed  with  collections  of  nuclei  and  fat 
molecules.  The  membrana  limitans  is  generally  thickened,  opaque,  and  covered  by  choloid  masses. 
The  cells  of  the  tapetum  often  undergo  fatty  degeneration,  their  coloring  material  lost,  or  is 
bleached,  and  acquires  a  light-brown  or  yellow  color.  In  consequence  of  the  destruction  of  its  walls 
in  the  later  stages,  groups  of  free  nuclei,  as  well  as  free  coloring  granules,  are  often  seen  on 
the  surface  of  the  lamina  elastica.  Besides,  the  cells  of  the  tapetum  not  unfrequently,  at  least  at 
some  points,  take  a  direct  part  in  the  process  of  proliferation.  They  grow  with  more  or  less 
luxuriant  nuclear  separation,  and  at  times  are  very  much  increased. 

The  recent  cells  are  apt,  then,  to  accumulate  in  some  places,  while  the  old  ones  all  around  are 
found  in  the  most  different  phases  of  proliferation.  They  appear  smaller,  are  generally  oval,  rarely 
round  or  angular.  The  amount  of  pigment  varies  greatly ;  sometimes  it  is  very  abundant,  some- 
times very  sparing,  in  quantity,  and  at  times  it  is  entirely  wanting.  The  granules  of  coloring 
matter  differ  very  much  in  form  and  size.  (Bosotv.)  In  the  ciliary  processes«the  increase  in  the 
basis  of  connective  tissue  causes  a  very  marked  development  of  the  reticulum.  The  process  is 
seen  in  the  ciliary  muscle  by  the  nuclear  separation  and  deposition  of  fat  in  the  fiber-cells,  as  well 
as, by  the  growth  and  increase  in  number  of  the  connective-tissue  bodies,  and  by  serous  or  gelati- 
nous infiltration  of  the  reticulated  structure.     (  Weil,  Schweigger.) 

The  further  shaping  of  the  inflammation  generally  depends  upon  the  condition  of 
the  sclerotica,  as  far  as  it  influences  the  circulation,  and  through  this  the  nutrition 
of  the  inner  part  of  the  globe. 

"Where  the  capsule  of  the  globe  has  preserved  its  normal  elasticity,  and  a  cer- 
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tain,  degree  of  succulence,  that  is,  in  the  eyes  of  young  persons,  the  sclerotica,  at  least  in 
some  portions,  takes  an  active  part  in  the  inflammation.  Its  cellular  elements  often 
increase  very  markedly,  while  the  inter-cellular  substance  is  relaxed  by  an  infiltration, 
with  more  or  less  serous,  gelatinous,  or  fatty  component  parts,  and  thus  becomes  more 
yielding,  distensible — sclero-choroiditis.  This  lessening  of  resistance  on  the  part  of 
the  capsule,  then,  readily  becomes  the  origin  of  an  ectasia  of  the  sclerotica  and  choroid- 
sclero-choroidal  staphyloma.  This  especially  occurs  if,  as  is  frequently  the  case,  the 
inflammation  is  connected  with  an  increase  of  the  intraocular  pressure.  The  lamina 
cribrosa,  which  is  at  the  most  a  continuation  of  the  sclerotica,  is  not  unfrequently 
drawn  into  the  proliferation  process.  It  becomes  softened,  pressed  backward,  and 
thus  an  excavation  of  the  optic  nerve  is  established. 

The  normal  intraocular  pressure,  when  the  capsule  of  the  globe  is  in  a  state  of  inflammatory 
relaxation,  is  sufficient  to  establish  staphylomata  of  this  kind.  If  the  resistance  of  the  coats  of 
the  eye,  which  the  lateral  pressure  meets  with  in  the  interior  vessels,  be  diminished,  and  the 
impulse  of  the  blood  be  undiminished,  the  intraocular  current  must  expand,  as  long  as  the  tension 
of  the  coatings  of  the  eye  is  not  in  a  state  of  equilibrium  with  the  intraocular  pressure,  or  it  must 
evacuate  fluid  into  the  interior  of  the  globe.  Iu  other  words,  the  space  within  the  eye  must 
increase,  until  the  cornea  and  sclera  offer  a  resistance  to  any  further  distention,  which  keeps  an 
equilibrium  with  the  intraocular  pressure.  The  greater  the  latter,  the  more  must  the  tension  of 
the  sclerotica  have  increased  before  the  equilibrium  is  established ;  the  quicker  will  the  staphyloma 
develop,  and  the  larger  it  will  be. 

The  increase  iu  the  intraocular  lateral  pressure  is  the  principal  cause  of  the  addition 
to  the  pressure  in  the  interior  of  the  globe.  This  generally  accompanies  inflammations, 
and  in  sclero-choroiditis  has  a  weighty  factor  in  the  congestion  of  the  venous  current.  Not 
to  speak  of  passive  hypersemia,  which  very  frequently  precedes  the  proliferation  process, 
and  plays  a  part  in  its  pathogenesis,  the  fact  here  comes  into  consideration  that  the  twigs 
of  the  vasa  vorticosje,  which  carry  off  the  greatest  part  of  the  venous  blood  of  the  inner  part  of  the 
eye,  pass  very  obliquely  through  the  sclerotica.  They  then  run  for  a  long  distance  iu  it,  and  thus, 
in  the  case  of  infiltration  of  the  surrounding  scleral  tissue,  and  still  more  where  distention  already 
exists,  these  venous  twigs  must  be  very  much  narrowed  in  caliber.  In-  fact,  a  stroug  collateral 
dilatation  of  the  interior  ciliary  veins  is  seldom  wanting,  and  this  indicates  an  impediment  of 
the  current  in  the  posterior  part  of  the  venous  system. 

The  primary  inflammatory  participation  of  the  sclerotica  in  eyes  that  have  a 
stiff,  unyielding,  and  dry  capsule,  is  not  very  marked.  The  increase  in  the  cellular 
elements  and  the  relaxation  of  the  fibrous  substructure,  do  not  find  iu  them  a  favor- 
able position,  and  it  is  only  under  peculiar  circumstances  that  it  reaches  to  such  a 
degree  as  to  cause  the  distention  of  isolated  parts  of  the  sclerotica.  A  demonstrable 
inflammatory  infiltration,  with  formation  of  collections  of  fat  granules  ( Wedl, 
Cocains),  only  occurs  in  the  lamina  cribrosa,  where  the  tissue  is  not  so  dense.  Even 
increase  of  the  nuclei  here  occurs.  (Wedl.)  The  saturation  of  the  lamina  cribrosa 
with  fatty  opaque  products  then  leads  all  the  more  certainly  to  excavation  of  the 
optic-nerve  entrance,  since  this  structure,  according  to  direct  experiments  (Mayr- 
hofer),  when  in  a  normal  condition,  has  far  less  power  of  resistance  than  the 
sclerotica.  In  fact,  it  appears  more  overloaded  under  such  circumstances,  because 
the  rigidity  of  the  wall  of  the  globe,  the  inflammation  of  the  interior  parts  of  the 
eye,  and  frequently,  also,  the  congestion,  act  together  in  very  considerably  increas- 
ing the  intraocular  pressure.  The  proliferation  process  thus  becomes  very  peculiar. 
It  becomes  glaucoma,  and  inasmuch  as  nearly  all  the  tissues  of  the  eye-ball  parti- 
cipate in  it,  it  is  really  a  panophthalmitis. 

The  participation  of  the  vitreous  humor  an  1  of  t!  e  cornea  is  apt  to  be  strikingly  manifested. 
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The  glaucomatous  hyalitis  is  said  to  be  distinguished  from  other  forms  by  a  great  increase  of  the 
vesicular  cells  {bläschentragende).  (Iw'anojf.)  The  diffuse,  gelatinous,  or  cloudy  opacity  of  the 
cornea  often  refects  inflammatory  changes  of  the  iris  and  of  the  epithelium  of  the  membrane  of 
the  aqueous  humor.  {Liebreich.)  But  these  often  really  exist  in  connection  with  the  other  changes, 
and  render  the  aqueous  humor  milky  or  flocculeut  by  the  products  which  are  thrown  off.  Papil- 
lary excrescences  on  the  margin  of  the  pupil,  and  increase  of  the  capsule  cells,  more  rarely  occur  in 
the  beginning.  The  connective  tissue  supporting  the  retina  and  the  optic  papilla  frequently 
uudergoes  luxuriant  proliferation,  and  actually  grows  out  into  the  vitreous  humor.  But  as  a  rule, 
the  process  is  limited  to  a  swelling-up  of  the  stroma  and  an  increase  of  the  nuclei,  that  is,  to 
changes  which  indicate  the  beginning  of  gray  atrophy. 

The  inflammation  often  runs  an  acute  course  to  a  high  degree  of  intensity  ;  but 
it  often  creeps  along  in  a  chronic  form,  with  very  few  distinct  external  evidences. 
Very  frequently  it  only  causes  attacks  of  varying  severity  and  duration,  but  then 
recedes,  so  that  the  disease  can  only  be  recognized  objectively  by  the  excavation,  by 
a  varying  degree  of  hardness  of  the  globe,  and  in  a  measure  by  the  evidences  of 
local  congestion.  In  other  cases  the  excavation  of  the  papilla  occurs  gradually, 
with  a  more  or  less  marked  increase  of  the  resistance  of  the  globe,  and  exists  for  a 
long  time  without  our  being  able  to  detect  any  inflammation  of  the  inner  parts  of 
the  eye.  However,  with  rare  exceptions,  these  appear  sooner  or  later,  and  finally 
complete  the  picture  of  glaucoma.  The  uniformity  of  this  result  establishes  the  fact 
beyond  question,  that  the  proliferation  process  is  not  here  something  accidentally 
added  to  the  disease  (Donders),  that  it  is  no  peculiar  complication,  but  has  its  origin 
in  the  preceding  morbid  conditions,  and  belongs  to  the  whole  process. 

Accordingly,  we  can  not  regard  both  classes  of  cases  as  different  diseases,  but 
only  in  the  light  of  variations  in  the  course  of  one  and  the  same  process,  which 
fully  coincide  in  their  origin  and  results.  But  the  imperative  necessity  follows  of 
enlarging  our  idea  of  glaucoma,  and  to  practically  divide  this  into  an  inflammatory 
and  non-inflammatory  form.  The  nucleus  of  the  affection  should  no  longer  be 
Fought  for  in  the  inflammation,  but  in  the  fundamental  conditions  of  the  increase  in 
the  hardness  of  the  globe  and  of  the  excavation  of  the  optic  nerve. 

Our  idea  of  a  glaucoma  has  been  very  much  changed  in  the  last  few  years.  Scarcely  fifteen 
years  ago,  conditions  were  described  with  the  name  glaucoma,  which,  according  to  our  present 
notions,  should  be  reckoned  among  the  results  of  glaucoma,  and  which  will  forever  laugh  at  any 
treatment. 

As  soon  as  iridectomy  was  recognized  as  a  conditionally  useful  treatment  ( Graefe),  and  we  had 
begun  to  look  with  more  attention  to  the  origin  of  the  affection,  the  signification  was  extended 
far  beyond  the  original  bounds,  and  glaucoma  designated  as  a  disease  to  some  extent  curable. 
However,  only  the  inflammatory  form  wras  recognized  as  glaucoma,  while  the  simple  glaucoma 
was  rigorously  separated  from  it;  and,  since  it  proceeds,  as  a  rule,  with  very  considerable  dimi- 
nution of  the  visual  power,  was  described  under  the  name  of  "  amblyopia,  with  excavation  of 
the  optic  nerve,"  as  an  independent  disease.  {Graefe.)  It  was  only  after  an  increase  in  the  appre- 
ciation of  the  conditions,  that  recently  a  knowledge  of  the  connection  of  the  two  forms  was 
reached,  and  they  were  united  under  a  common  name. 

The  increase  in  the  hardness  of  the  globe  has  long  been  recognized  as  a  funda- 
mental feature  of  glaucomatous  conditions.  (Mackenzie.)  But  we  had  no  clear  repre- 
sentation of  the  nosological  signification  of  this  until  very  recently,  because  its 
mechanical  importance  was  incorrectly  estimated,  and  it  was  considered  as  of  the 
same  signification  äs  an  increase  of  the  intraocular  pressure. 

But  it  is  still  believed  by  many,  that  the  resistance  which  the  globe  of  the  eye  offers  to  a 
power  acting  upon  it  from  without,  makes  us  able  to  perceive,  objectively,  the  height  of  the  pres- 
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sure  acting  within  the  ball.     They  therefore  see  in  the  increase  of  the  hardness  an  absolute 
increase  of  the  intraocular  pressure. 

But  such  a  state  of  things  is  a  pathological  condition  decidedly,  for  it  can  not  be  conceived  as 
existing  without  disturbances  in  the  current  of  blood,  and  without  change  in  the  endosmotic 
equilibrium  within  the  globe,  and  therefore  presupposes  a  deeper  pathogenetic  basis.  Many  look 
for  this  in  the  glaucomatous  inflammation  (Graefe),  but  meet  with  the  opposing  fact,  that  very 
frequently,  in  spite  of  undeniable  increase  of  the  resistance  of  the  globe,  no  evidences  of  a  pro- 
liferation process  are  found,  and  they  are  little  aided  by  the  acceptation  of  a  latent  inflammation. 
Others,  therefore,  lay  all  the  stress  on  the  increase  in  the  contents  of  the  globe,  and  ascribe  this 
to  a  neurosis  of  the  nerves  of  secretion.  (Bonders.)  A  morbid  excitation  of  the  secretory  power 
is  not  sufficient,  however,  to  explain  an  increase  of  the  intraocular  pressure.  Besides  this, 
the  hypothesis  rests  on  no  positive  basis,  but  only  on  conclusions  from  analogy,  which  can  not  be 
sufficiently  supported  by  practical  experience. 

The  sensible  resistance  which  the  globe  of  the  eye  opposes  to  an  external  pres- 
sure is  no  simple  phenomenon,  but  the  total  representation  of  the  height  of  the 
intraocular  pressure,  and  of  the  degree  of  the  distensive  power  which  the  capsule 
of  the  globe  possesses.  It  is  riot  yet  possible  to  estimate  those  two  elements  sepa- 
rately ;  we  can  only  say,  that  an  increase  of  the  pressure  in  the  inner  part  of  the 
eye  must  increase  the  tension  of  the  capsule  of  the  globe,  and  with  it  the  sensible 
resistance ;  but  the  globe,  with  the  same  amount  of  internal  pressure,  must  appear 
the  harder,  the  less  distensible  the  sclerotica  is.  The  same  conditions  are  here 
found  as  those  which  decide  the  firmness  of  the  pulse  in  the  large  arteries.  Just  as 
the  pulse  always  exhibits  a  greater  hardness  in  unyielding  atheromatous  arteries 
than  in  normal  blood-vessels,  and  especially  those  of  children,  so  for  the  same 
reasons  the  hardness  of  the  globe  in  a  firm,  unyielding  capsule,  must  be  always 
greater  than  when  normal  elastic  tension  exists. 

Experience  fully  confirms  this  view.  Eigidity  of  the  sclerotica,  and  the  abnormal 
hardness  of  the  globe  united  to  it,  are  not  unfrequently  found  as  an  habitual  condi- 
tion— as  one  which  is  congenital  and  generally  inherited,  and  apt  to  increase  with 
advancing  years.  But  the  rigidity  of  the  capsule  is  more  frequently  acquired,  and  is 
to  be  referred  to  senile  changes  or  atheromatous  processes.  That  we  have  not  in 
such  cases  to  deal  with  an  increase  of  the  intraocular  pressure  is  certain,  since,  as 
a  rule,  neither  subjective  nor  objective  lesions  of  any  kind  are  to  be  distinguished, 
and  such  eyes  often  preserve  their  complete  integrity  in  the  nutrition  or  functions 
of  the  inner  parts. 

Where  the  rigidity  of  the  sclerotica  appears  as  an  habitual  condition,  material  changes  in 
the  scleral  tissue  are  wanting.  In  other  cases  similar  processes  may  give  origin  to  it,  as  in  the 
areas  senilis,  and  the  atheromatous  degeneration  of  the  vascular  system,  and  the  more  so,  since 
these  conditions  are  almost  constant  accompaniments.  The  microscope  has  shown  fatty  degenera- 
tion of  the  sclera  to  be  the  proximate  cause.  (Coccius.)  Still,  it  appears  from  micro-chemical 
investigations  that  it  is  more  of  a  calcareous  than  fatty  degeneration. 

If  the  increase  in  the  hardness  of  the  globe  is  not  necessarily  connected  to  an 
increase  of  the  intraocular  pressure,  it  is  exceedingly  difficult  to  prove  the  latter  to 
be  an  integral  part  of  glaucoma.  We  may  even  almost  believe  that  the  increased 
resistance  of  the  globe  in  simple  glaucoma,  and  during  the  intermissions  of  the 
inflammatory  form,  is  to  be  ascribed,  at  least  at  times,  only  to  the  rigidity  of  the 
capsule  of  the  globe.  The  fact  that  the  resistance  which  the  globe  of  the  eye  gives 
to  external  pressure  is  often  no  greater  in  undoubted  glaucomatous  eyes  than  in 
those  which  are  decidedly  healthy,  speaks  very  strongly  for  this  view. 
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The  constant  accompaniment  of  excavation  of  the  optic  nerve  is  not  to  be  estimated  as  proper 
proof  of  the  temporary  or  permanent  increase  of  the  intraocular  pressure,  for  it  is  beyond 
question  that  lessening  of  the  resistance  of  the  lamina  cribrosa  is  sufficient  of  itself  to  establish 
an  excavation  of  the  papilla,  even  when  the  intraocular  pressure  is  normal.  We  find  this  at 
times  as  a  result  of  simple  neuritis  or  of  optic-nerve  atrophy,  while  in  manifest  glaucoma  inflam- 
matory changes  in  the  papilla  and  in  the  lamina  cribrosa  have  already  been  often  proven. 

If  the  increase  in  the  intraocular  pressure  ceases  to  be  an  unmistakable 
evidence  of  the  existence  of  glaucoma,  the  rigidity  of  the  capsule  of  the  globe  may 
all  the  more  be  one.  Indeed,  our  experience  teaches  us  that  glaucomatous  conditions 
are  developed  only  in  eyes  which,  either  by  a  congenital  or  acquired  rigidity  of  the 
sclerotica,  have  already  exhibited  a  greater  degree  of  resistance,  -while  on  the  other 
hand  increase  in  the  intraocular  pressure  in  the  eyes  of  young  persons,  or  in  those 
with  a  normally  distensible  sclerotica,  never  give  origin  to  a  glaucoma  in  the  proper 
sense  of  the  word,  whether  this  increase  in  pressure  depends  upon  a  serous  choroidal 
inflammation  or  accompanies  it.  * 

Besides,  a  partial  lessening  of  the  scleral  resistance,  such  as  occurs  in  posterior 
staphyloma,  and  in  sclero-choroidal  staphylomata,  is  enough  to  delay  the  develop- 
ment of  glaucoma.  It  even  seems  as  if  the  curative  effect  which  the  operative 
methods  that  are  employed  for  glaucoma  produce,  is  due  to  the  fact  that  a  large  seg- 
ment of  the  sclerotica  is  incised,  and  the  wound  again  united  by  a  distensible  cicatrix, 
which  may  in  some  degree  replace  the  loss  of  elastic  distensibility. 

If  this  be  correct,  we  can  not  regard  the  rigidity  of  the  sclerotica  as  a  marked 
and  characteristic  feature  of  glaucoma,  but  as  the  peculiar  basis  of  it.  Indeed,  the 
other  symptoms  of  glaucoma  may  be  deduced  from  it  without  any  improper  violence 
in  reasoning.  If  the  capsule  of  the  globe  loses  its  normal  elastic  distensibility,  the 
regulating  influence  which  it  exercises  upon  the  current  of  blood  in  the  eye  is 
evidently  impaired ;  the  circulation  becomes  less  regular.  It  is  a  fact  that  visible 
pulsation  is  more  markedly  and  easily  excited  in  such  eyes  than  in  others. 

The  irregularity  in  the  current  of  blood  must  still  increase,  if,  as  is  frequently  the 
case,  the  walls  of  the  efferent  and  afferent  vessels,  together  with  the  sclerotica,  or 
even  larger  portions  of  the  circulatory  system,  have  been  deprived  of  their  elasticity 
by  a  morbid  necrotic  process.  The  further  result  is  a  retardation  of  the  current  in 
the  vascular  terminal  branches.  A  marked  distention  of  the  intraocular  current  is 
opposed  by  the  resistance  of  the  sclerotica  and  the  incompressibility  of  the  contents  of 
the  globe.  A  dilatation  of  the  venous  branches,  such  as  occurs  in  other  places  under 
similar  circumstances,  is  not  easily  possible  here.  At  the  most  it  is  noticed  on  the 
veins  of  the  retina.  But  a  retardation  of  the  vascular  current  shows  an  increase  in 
the  intravascular  lateral  pressure,  and  an  opportunity  for  an  increase  in  the  fluids 
of  the  eye.  Consequently,  the  requirements  for  an  increase  of  the  intraocular 
pressure,  and  subsequently  the  excavation  of  the  optic-nerve  entrance,  are  fur- 
nished. The  latter  is  not  conceivable  without  tension  of  the  nerve-fibers  extending 
over  the  border  of  the  papilla,  and  leads  therefore  to  a  more  speedy  development  of 
the  excavation  and  necessity  to  improvement  of  vision.  On  the  other  hand,  it  is 
considerably  favored  by  the  inflammations,  which,  as  it  were,  have  already  been 
prepared  for  in  the  disturbances  of  circulation,  and  which  need  only  a  slight  impulse 
to  appear  and  to  react  in  an  improper  circle  on  the  vascular  current  and  the  intra- 
ocular pressure. 

It  is  not 'meant  by  this  that  the  rigidity  of  the  sclerotica  necessarily  brings 
these  results  with  it,  but  external  and  internal  causes  of  disease  act  upon  thee  eye, 
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which,  under  other  circumstances,  would  only  cause  evanescent  disturbances,  but 
here  induce  glaucoma.  The  condition  in  which  the  individual  parts  of  the  globe 
are  found,  as  well  as  the  kind  and  magnitude  of  the  injury,  cause  very  different 
decrees  of  development  of  the  characteristics  of  the  disease.  They  thus  make  the 
complete  picture  of  glaucoma  an  exceedingly  variable  one. 

The  excavation  of  the  papilla  of  the  optic  nerve,  according  to  all  this,  is  a  second- 
ary condition,  which  is  first  developed  in  the  course  of  a  glaucomatous  process. 
In  the  beginning  it  is  often  partial,  and  consists  in  the  yielding  of  a  smaller  or  larger 
section  of  the  periphery  of  the  optic-nerve  entrance.  On  more  complete  develop- 
ment it  is  always  total,  and  by  this  feature  it  may  be  distinguished  from  the  congen- 
ital variety.     The  optic-nerve  entrance  is  pressed  back  in  its  entire  surface,  and  is 

seen  as  a  pit  of  more  or  less 
depth,  (Fig.  32,  after  Ed. 
Jaeger,)  with  a  trough-shaped 
excavated  base,  and  steep,  oc- 
casionally even  overhanging, 
borders,  a,  which  pass  into 
the  concave  surface  of  the 
fundus  of  the  eye  at  an  angle 
very  decidedly  and  obtusely 
rounded  off. 

The  walls  of  this  pit  are 
formed  by  the  lamina  cri- 
brosa,  which  is  considerably  distended  and  pressed  backward.  Above  this  are 
occasionally  found,  as  a  thin  coating,  &,  nervous  filaments,  which  pass  over  into 
the  retina.  But  as  a  rule  the  optic-nerve  fibers  are  entirely  destroyed,  and  are 
replaced  by  a  delicate  layer  of  connective  tissue,  which  adheres  closely  to  the  floor 
and  sides  of  the  excavation,  and  is  connected  to  the  atrophied  anterior  layer  of  the 
retina.  The  branches  of  the  central  vessels,  c,  are  adherent  to  the  sides  of  the  exca- 
vation, and  therefore  undergo  a  double  bending  in  their  course.  Isolated  twigs  of 
these  branches  are  apt  to  be  altered,  or  disappear  in  the  manner  before  described. 
It  even  happens  that  all  the  vessels  of  the  optic-nerve  entrance  are  destroyed.  As 
substitutes,  then,  a  varying  number  of  vessels  is  generally  found,  which  by  their 
abnormal  position  and  course  are  seen  to  be  collateral,  and  which  have  become 
greatly  enlarged  in  consequence  of  the  impermeability  of  the  normal  principal 
branches.  They  either  press  through  the  anterior  portion  of  the  optic  nerve  poste- 
riorly, to  unite  with  the  trunk  of  the  arteria  or  vena  centralis  retince,  or  perhaps  may 
be  to  some  extent  in  union  with  the  nutritive  vessels  of  the  optic  nerve,  (ff.  Müller, 
Wedl.) 


The  kettle-shape  of  the  excavation  depends  upon  the  fact  that  the  anterior  lid  of  the  nerve 
runs  in  a  coniform  way,  that  is,  becomes  broader  posteriorly.  The  lamina  cribrosa  of  the  poms 
opticus  is  also  often  excavated,  so  that  the  floor  of  the  excavation  appears  funnel-shaped,  and  the 
vessels  pressed  to  the  nasal  side.    (Schweigger.) 


Some  forms  of  uveitis  are  different  from  the  serous  choroidal  inflammation.  In 
these  the  inflammatory  products  are  not  only  distinctly  perceptible,  but  exactly  indi- 
cative of  the  whole  external  appearance  of  the  process. 

1.  We  have  already  spoken  of  one  of  these  forms:  exudative  retino-choroiditis. 


IKIDO-C  YCLITIS.  219 

2.  Another  form  is  characterized  by  a  larger  or  smaller  organizable  product, 
which  is  brought  to  light  by  the  anterior  uveal  portion,  while  the  true  choroid  either 
appears  entirely  changed  (irido-cyclitis),  or  takes  part  in  the  inflammatory  process 
with  the  symptoms  of  serous  choroiditis  (irido-choroiditis). 

The  proliferation  in  the  iris  is  seen  chiefly  by  the  papillary  excrescences  which 
unite  a  great  partof  the  pupillary  margin,  or  all  of  it,  to  the  anterior  capsule  (closure 
of  the  pupil)  [pupillar  abschluss],  but  which  frequently  completely  fills  the  pupil  in 
the  form  of  a  capsular  or  false  cataract.  With  this,  occasionally,  gummy  tumors, 
granulations,  or  a  hypopyon,  are  found.  But  generally  the  iris  is  seen  only  re- 
laxed by  inflammation,  and  soon  atrophies,  undergoes  partial  tendinous  degenera- 
tion, and  is,  to  some  extent,  brittle  and  friable,  like  tinder.  Not  unfrequently  it 
becomes  spongy  and  is  entirely  destroyed,  while  its  vessels  are  completely  degen- 
erated, distended,  and  appear  on  the  surface  of  the  membrane  like  the  thyroidal 
veins.  Yery  frequently  the  development  of  tough,  tenacious,  tendinous  mem- 
branes occurs  on  the  posterior  aspect  of  the  iris.  These  result  from  the  luxuriant 
development  of  the  posterior  boundary  layer  and  of  the  tapetum,  and  are  very 
apt  to  shrink.  Their  thickness  differs  very  much.  The  thinner  membranes  are 
often  so  full  of  pigment  that  they  appear  almost  of  a  uniform  black  color.  The 
thicker  are  like  tendinous  tissue,  and  generally  are  a  spotted  and  darkish  gray. 
Tbey  often  hang  loosely  to  the  iris,  or  rather  the  tinder-like  brittle  remains  of 
anterior  iris-layers.  Exfoliations  may  be  easily  separated  from  the  posterior  stratum 
in  great  shreds.  In  other  cases  the  tendinous  masses  involve  the  whole  thickness 
of  the  iris.  The  pseudo-membrane  is  only  in  spots  coated  with  short-fibered  brittle 
rudiments  of  loose  atrophied  stroma.  These  membranes  are  always  in  direct  con- 
nection with  the  new  growths  closing  the  pupil,  and  are,  as  it  were,  a  continuation 
of  them.  They  adhere  to  the  anterior  capsule  occasionally  up  to  near  the  edge; 
but  more  frequently  their  peripheral  portion  is  separated  from  the  capsule  by  fluid. 
The  adhesion  is  confined  to  the  pupillary  region. 

The  same  state  of  things  is  repeated  in  the  ciliary  body.  The  process  of  pro- 
liferation is  here  particularly  seen  by  a  loosening  of  the  reticulum,  or  rather  of  that 
thick  layer  of  connective  tissue  which  forms  the  posterior  wall  of  the  ciliary  body. 
Numerous  half-spherical  or  elliptical,  often  pedunculated,  nodular  papillomata  grow 
from  this,  which  give  the  part  a  very  rough  condylomatous  appearance.  But 
generally  the  prolification  is  far  more  luxuriant,  and  the  neoplastic  formations 
become,  by  a  gradual  thickening  and  shrinkage,  extensive  membranes,  which  are 
connected  to  those  of  the  iris,  and  are  lost  posteriorly  in  a  villous-like  open  work, 
•which  extends  into  the  turbid  anterior  portion  of  the  vitreous,  and  is  undergoing 
the  same  process  of  proliferation. 

This  false  membrane  (schwarte)  consists  of  a  ground-work  of  connective  tissue,  more  or  less 
distinctly  fibered,  opaque  in  a  varying  degree  from  molecular  deposits  and  fat-granules,  and 
interspersed  with  free  pigment.  This  contains  a  greater  or  less  quantity  of  recent  oval  nuclear 
cells  and  free  nuclei,  which  are  fructifyiug,  and  in  a  state  of  nuclear  separation.  These  are  gen- 
erally without  pigment,  have  here  and  there  considerable  quantities  of  coloring  material,  and 
then  exhibit  a  very  peculiar  shreddy  structure.  The  pigmented  typical  elements  are  collected  in 
some  places  and  form  true  layers  ;  in  others,  they  are  arranged  in  fibers,  which  are,often  hollow, 
and  hare  generally  a  blind,  nodular,  swollen  extremity.  These  are  the  beginnings  of  the  newly- 
formed  vessels,  which  are  gradually  filled  with  blood,  again  branch  out  and  extend  into  the 
vitreous  humor. (  Wedl,  ScMess-Gemuseus.) 

The  increase  of  the  nuclei  and  the  infiltration  with  a  serous  or  gelatinous  substance,  which  is 
often  very  turbid  and  fatty  in  the  connective-tissue  stroma  of  the  ciliary  muscle,  and  on  the  walls 
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of  the  vessels,  is  an  evidence  of  the  inflammatory  participation.  Occasionally,  the  elements  of 
pus  are  here  abundantly  developed.  The  fiber-cells  of  the  muscle  itself  become  turbid,  and 
often  undergo  fatty  degeneration.  Analogous  changes  are  observed  in  the  ciliary  nerves.  They 
become  fatty  and  sclerosed.  They  often  atrophy  simply,  losing  the  medullary  sheath,  and  acquire 
the  appearauce  of  axis  cylinders. 

The  degeneration  of  the  ciliary  body  and  of  the  iris  drains  off  (dries  np)  the 
aqueous  humor,  so  that  the  anterior  chamber  becomes  smaller  and  smaller.  Instead 
of  it,  quite  an  adhesive,  yellowish,  coagulable  fluid,  rich  in  albumen,  is  often  exuded 
into  the  closed  posterior  chamber,  and  the  iris  pressed  forward  by  it,  in  the  shape 
of  a  circular  pad,  or,  when  there  is  an  unequal  resistance  of  its  tissue,  distended  into 
irregular  humps. 

3.  A  rarer  occurrence  is  the  detachment  of  the  choroid.  Post-mortem  examinations  have  long 
since  proved  that  they  do  occur  (Ammon),  but  attention  was  first  directed  to  the  subject  after 
they  had  been  observed  with  the  ophthalmoscope.  (Graefe,  Liebreich.)  It  has  many  analogies 
with  detachment  of  the  retina.  A  serous  or  gelatinous  albuminous  exudation  is  secreted  by  the 
choroidal  tissue,  collects  especially  in  the  outermost  pigment  layer,  separates  its  elements  from 
each  other,  finally  tears  through  and  separates  the  choroid  more  and  more  from  the  sclerotica. 
It  has  generally  a  yellow  color,  and  leaves  small  coagulations  on  the  walls  of  the  cavity  formed 
by  itself.  Cellular  structures  of  various  kinds  are  seen  in  the  firmer  parts,  mingled  with  pig- 
mented remains  of  the  lamina  fusca  and  of  free  coloring  material.  The  tissue  of  the  choroid 
has  then,  according  to  anatomical  investigations,  the  characteristics  of  a  more  or  less  luxuriant 
proliferation  process — is  even  at  times  hypertrophied  and  spongy,  from  similar  products.  Such 
detachments  have  been  seen  among  the  results  of  irido-choroiditis,  with  advancing  atrophy  of  the 
globe,  and  sclero-choroidal  staphyloma,  as  well  as  in  company  with  choroidal  tumors.  They 
sometimes  attain  to  considerable  size.  It  may  happen  that  the  whole  surface  of  the  choroid 
is  loosened  from  the  sclerotica  and  pressed  inward,  so  that  the  connection  is  only:  kept  up  by  a 
few  isolated  vessels.  (Iwanoff.) 

Occasionally  they  are  primarily  and  quickly  developed.  Their  size  is  then  limited,  and  they 
are  seen  as  spherical  elevations  of  varying  bight  and  extent,  whose  sides  are  tense  and  incapable 
of  any  wavy  motion.  The  retina  either  runs  smoothly  over  the  vesicle  or  appears  somewhat 
elevated  at  its  base.  By  holdiug  the  ophthalmoscope  properly  we  may  see  the  vessels  of  the  retina 
climbing  over  the  tumor,  and  again  descending  on  the  opposite  wall.  Immediately  behind,  in  the 
reddish  fundus,  we  see  the  branches  of  the  vasa  vorticosse  dimly  shining  through.  Then  the  diag- 
nosis of  a  watery  or  gelatinous  exudation  under  the  choroid  is  verified,  and  any  confusion  with 
blood-extravasations  or  with  new-formations  avoided.  {Liebreich.)  Extravasations  of  blood  in 
the  retina  and  choroid  are  common.  The  morbid  process  declares  itself  by  a  great  loss  of  the 
vision — up  to  complete  blindness.  Sometimes  a  true  detachment  of  the  retina  is  added  to  it. 
(Graefe.)  The  ordinary  final  result  is  atrophy  of  the  globe,  with  the  symptoms  of  irido- 
choroiditis. 

4.  A  fourth  form  of  choroidal  inflammation — suppurative  choroiditis — is  char- 
acterized by  purulent  products.  This  is  partly  formed  from  the  choroidal  tissue  itself, 
and  is  in  part  separated  from  the  free  surface  of  the  choroid.  The  pus  is  generally 
first  seen  on  the  vessels  of  the  tunica  vascnlosa  and  lamina  fusca.  Its  elements  are 
pressed  together  in  the  connective  tissue  accompanying  the  vessel,  and  not  unfre- 
quently  fill  their  caliber,  so  that  isolated  twigs  may  be  followed  for  some  distance  as 
ramifying,  pus-colored  fibers.  "When  the  process  advances,  the  stroma  is  impregnated 
with  pus,  and  this  is  either  regularly  diffused  through  the  tissue,  or  at  intervals  is 
collected  in  a  great  quantity,  so  that  the  mass  projects  forward  into  the  posterior 
chamber.  The  pus  from  the  beginning  is  at  times  fluid,  or  of  a  creamy  consistency. 
In  isolated  cases  it  has  the  signification  of  true  tubercle.  A^ory  often  it  is  evenly 
discolored  or  speckled  with  exuded  blood. 
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If  the  pus  be  fluid,  the  stroma  of  the  choroid  in  the  large  collections  is  generally  destroyed, 
except  a  few  pigmented,  shreddy  remains,  and  the  vessels  themselves  do  not  long  resist  the  deli- 
quescing process.  If  the  pus  be  more  consistent,  however,  the  elements  of  the  stroma  may  still 
be  often  recognized.  The  pigmented  stroma-cells  are  strewn  together  very  irregularly,  and 
pressed  apart  by  masses  of  neoplastic  elements,  which  have  the  characteristics  of  pus-corpuscles, 
and  lie  in  a  turbid,  fatty,  more  or  less  consistent,  fibrinous,  intermediate  substance,  which  often 
permeates  the  tissue  in  great  quantity  and  causes  it  to  swell.  The  pigment-cells  often  appear  at 
the  same  time  entirely  unchanged,  or  only  a  little  paler,  partially  deprived  of  their  coloring  mate- 
rial. But  they  are  often  filled  with  fat  even  up  to  their  offshoots,  yet  seldom  in  a  state  of  nuclear 
increase. 

The  cells  without  pigment,  on  the  contrary,  are  involved  in  the  proliferation  process.  In 
places,  particularly  in  the  inner  strata  of  the  tunica  vasculosa,  they  are  often  entirely  wanting, 
having  been  completely  destroyed  in  the  proliferation  process,  even  to  their  prolongations,  which 
are  woven  about  the  neoplastic  elements  in  a  delicate,  fine  net-work.  When  they  are  still  present, 
they  appear  very  much  pressed  forward.  They  grow  in  a  fusiform  shape,  and  contain  two  or 
more  opaque  nuclei.  These  become  free  afterwards  by  a  destruction  of  the  cell-envelope,  and 
change  to  true  pus-corpuscles.  The  vessels  of  the  tunica  vasculosa  are  generally  at  the  same  time 
impaired  to  a  great  extent,  are  compressed,  and  fiually  entirely  destroyed.  The  chorio-capillaris 
occasionally  preserves  its  integrity  for  quite  a  long  time,  as  well  as  the  tunica  elastica  and  the 
tapetum.  But  sooner  or  later,  in  the  larger  collections  of  pus,  these  strata  also  are  completely 
destroyed.  The  chorio-capillaris  is  then  entirely  unrecognizable  in  the  purulent  product ;  the 
tunica  elastica  is  partly  perforated  and  broken  up.  Since  the  pus  pushes  inwards,  the  tapetum 
is  partly  displaced,  its  elements  confused,  and  to  some  extent  driven  inward.  Apportion  of  the 
cells  is  lost  by  fatty  degeneration,  while  another  part  perhaps  increases,  and  causes  the  formation 
of  greater  masses  of  pigment,  or  assists  somewhat  in  the  development  of  the  purulent  deposits 
occurring  on  the  free  choroidal  surface.  ( Wedl,  Schweigger,  C.  Hitter,  Schiess.) 


The  formation  of  pus  is  often  confined  to  one  or  the  other  portion  of  the  choroid ; 
the  rest  of  this  membrane,  as  well  as  the  ciliary  body,  has  the  appearance  of  a  simple 
serous  inflammation.  It  is  very  hyperasmic,  ecchymosed,  infiltrated  with  serum,  very 
moist,  spongy,  being  saturated  with  a  turbid  fluid.  In  other  cases,  the  greater  part 
of  the  choroid  has  already  been  changed  into  large  collections  of  pus.  Only  isolated 
spots  are  found  in  which  the  choroid  still  exists,  but  has  been  in  part  deprived  of 
its  pigment.  It  is  very  hyperaamic, 
ecchymosed,  infiltrated  with  serum, 
and,  besides,  interspersed  with  little 
pus-globules,  and  at  times  appears 
traversed  by  vessels  filled  with  pus. 
Finally,  we  not  unfrequently  meet 
with  cases  in  which  the  entire  choroid 
is  destroyed,  and  is,  as  it  were, 
replaced  by  a  more  or  less  thick 
stratum  of  purulent,,  tuberculous  pus, 
interspersed  with  a  pigmented,  shred- 
dy material.  This  stratum  is  some- 
times swollen  out  to  a  large  nodule. 
Suppurative  choroidal  inflammation 
is  never  uncomplicated.  The  other 
parts  of  the  globe  are  always  affected 
at  the  same  time,  -and  often  to  such 
an  extent  that  the  process  is  rather 
a  suppurative  panophthalmitis.  The 
retina  (Fig.  33,  a)  appears,  as  a  consequence  of  its  inflammatory  participation,  very 
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opaque,  and  often  thickened  by  decided  purulent  infiltration,  or  even  changed  into  a 
caseous  mass.  It  is  generally  entirely  detached  from  the  choroid  by  the  great 
amount  of  exudation  of  a  fatty,  turbid,  thin,  purulent  fluid,  and  is  folded  together. 
In  spots  it  deliquesces,  so  that  its  remains  float  in  the  vitreous  like  shreddy  tatters, 
and,  iu  case  the  deliquescence  affects  the  posterior  portion  especially,  rolls  together 
over  the  posterior  wall  of  the  crystalline  in  a  thick  mass.  (Schweigger.)  In  the 
later  stages,  the  retina  is  completely  destroyed  by  suppuration.  The  vitreous  is  in 
the  beginning  very  opaque,  its  cellular  elements  being  involved  in  an  exceedingly 
luxuriant  proliferation  process.  Perhaps,  also,  a  partial  washing  over  of  pus-elements 
from  the  membranous  surroundings  occurs.      (Hitter,  Schiess-GemuSeus.) 

Now  and  then  we  find  it  interspersed  with  compact  masses  of  pus,  or  deliquesced 
to  a  turbid  fluid,  filled  with  purulent  flocculi.  In  isolated  cases  the  entire  anterior 
portion  of  the  vitreous  is  changed  to  a  mass  of  pus  or  tubercle,  &,  being  completely 
compressed  by  a  caseous  product.  This  latter  then  generally,  also,  fills  the  canal  of 
Petit,  c.  Usually  considerable  quantities  of  pus  lie  in  the  ciliary  body.  These 
occasionally  form  small  abscesses,  and  give  rise  to  loss  of  substance  on  their  deli- 
quescence, or  evenly  permeate  the  tissue,  and  may  destroy  the  parts  in  question  by 
suppuration.  A  large  hypopyon  always  accompanies  this  state  of  things  ;  it  may 
even  fill  up  the  aqueous  chamber.  The  cornea  is  also  generally  very  early  infiltrated 
with  a  purulent  product,  and  becomes  an  abscess.  Its  entire  surface  is  often  changed 
into  a  mass  of  pus,  and  deliquesces,  or  is  destroyed  by  gangrene.  The  sclerotica,  even, 
is  infiltrated  with  a  fatty,  opaque  product,  becomes  softened,  is  distended,  and  swells 
to  an  astonishing  thickness.  Sometimes  it  ulcerates,  and  thus  gives  an  exit  to  the 
intraocular  pus.  Sometimes  the  surrounding  orbital  tissue  is  changed  to  a  mass 
of  pus. 

The  exceptional  appearance  of  miliary  tubercle  in  the  choroid  deserves  especial  notice.  It  has 
been  hitherto  only  seen  as  a  symptom  of  a  constitutional,  acute  tuberculosis."  They  are  little 
grayish-white  nodules,  which  lie  exclusively  in  the  tissue  of  the  tunica  vasculcsa,  and  which  appear 
to  rise  partly  from  the  cells  of  the  stroma,  which  do  not  contain  pigment.  But  by  far  the  greatest 
part  rests  on  the  vessels  of  this  layer,  and  take  their  origin  from  the  proliferation  of  the  cellular 
elements  of  the  adventitia.  Its  development  takes  place  without  any  striking  inflammatory  symp- 
toms, with  complete  integrity  of  the  other  strata.  (Mans.)  A  large  tumor  having  a  tuberculous 
character  has  once  been  observed  in  the  choroid.     (Graefe.) 

These  cases  are  not  to  be  confounded  with  those  already  mentioned,  where  we  have  to  deal  with 
the  large  tuberculous  products  of  panophthalmitis,  where  all  the  parts  of  the  globe  are  infiltrated, 
and  it  is  changed,  as  a  whole,  into  a  mass  of  caseous  tubercle,  iu  which  the  individual  component 
parts  of  the  globe  are  with  difficulty  recognized,  and  which  soon  begiu  to  deliquesce  iu  one  or 
more  places,  and  evacuate  externally  after  suppurative  perforation  of  the  cornea.  In  isolated 
cases,  nothing  remains  but  the  sclerotica,  which  is  four  or  more  times  thicker  than  normal.  Even 
this  deliquesces  occasionally  down  to  minute  remains,  when  death  does  not  earlier  terminate  the 
process.  Such  a  tuberculous  panophthalmitis  is  observed  only  in  the  latter  stages  of  phthisis 
tuberculosis.  The  eye  then  forms  the  last  link  in  the  chain  of  parts  which  usually  participate 
in  constitutional  tuberculosis. 
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1.  Irido-cyclitis,    Irido-choroiditis. 

Symptoms. — These  affections,  lesides  having  the  symptoms  of  exudative  iritis,  are 
characterized  by  a  very  great  impairment  of  vision,  and  inflammatory  opacity  of  the 
vitreous  humor. 

1.  The  appearance  of  the  inflammation  of  the  iris  varies  exceedingly,  accordingto 
the  intensity  and  course  of  the  process.  The  only  constant  symptom  is  the  generally 
complete  adhesion  of  the  pupillary  margin  to  the  anterior  capsule.  In  the  first 
stages,  hypopyon  occasionally  is  seen,  gummy  nodules,  &c,  hut  in  the  later  stages 
such  products  are  almost  always  wanting,  the  uveal  portion  being  usually  quickly 
atrophied,  and  thus  the  productive  power  is  destroyed.  "Where  the  disease  exists 
for  some  time,  we  therefore  generally  find  the  symptoms  of  inflammation  with  those 
of  atrophy.  As  a  rule,  there  is  added  to  this,  evidences  of  deeper  vascular  degen- 
eration. Isolated  and  large  vascular  twigs  appear  on  the  surface  of  the  iris,  run 
there  some  distance,  branch  off,  and  again  disappear.  The  extravasations  of  blood 
that  not  unfrequently  appear  and  are  occasionally  repeated,  and  which  have  been 
observed  in  the  aqueous  humor,  are  to  be  referred  to  them.  A  considerable  decrease 
in  the  aqueous  humor  is  connected  with  the  atrophy,  the  chamber  becomes  smaller 
and  smaller,  until  finally  the  iris  rests  on  the  membrane  of  the  aqueous  humor.  The 
iris,  which  is  very  much  discolored,  and  in  spots  tendinously  degenerated,  then  often 
appears  very  tense.  In  other  cases  it  is  in  some  places  projected  forward  like  a 
hump,  by  the  collection  of  a  yellowish,  albuminous,  tenacious  fluid,  in  the  posterior 
chamber,  or  the  whole  of  it  lies  on  the  cornea,  in  the  form  of  a  circular  cushion, 
whose  middle  wall  falls  away  abruptly  from  the  mass,  closing  the  generally  irregular 
and  narrow  pupil,  while  the  outer  wall  slopes  superficially  toward  the  periphery. 
Occasionally  the  iris,  which  is  discolored  to  a  lead-gray  or  pale-brown  color,  is 
evidently"  relaxed,  or  has  a  spongy,  puffed-up  appearance.  Its  surface  is  full  of 
glandular  elevations  and  ridges,  velvety,  or  occasionally  covered  by  a  discolored, 
moldy  deposit. 

2.  Around  the  cornea,  a  more  or  less  severe  episcleral  vascular  injection  is  always 
seen.  The  anterior  zone  of  the  ocular  conjunctiva  often  takes  part  in  the  conges- 
tion, and  causes  the  formation  of  a  large  vascular  ring,  and  occasionally  this  is 
accompanied  by  inflammatory  oedema  of  the  conjunctiva,  .and  even  of  the  lids.  The 
hyperemia  is  but  rarely  arterial,  and  then  in  the  beginning  it  generally  has  a  decided 
venous  character.  We  may  often  observe,  especially  in  the  later  stages  of  the  affec- 
tion, a  great  number  of  greatly-distended  twigs,  swollen  with  dark  blood  issuing 
from  the  anterior  zone  of  the  sclerotica,  becoming  a  rough  net-work,  and  then  joined 
to  larger  twigs,  and  stretching  out  posteriorly  in  a  tortuous  course.  This  overload- 
ing of  the  anterior  ciliary  veins  indicates  hindrances  to  the  circulation  in  the  vasa 
vorticosaa.  It  thus  gives  evidence  of  a  decided  collateral  circulation,  and  is  depend- 
ent upon  the  changes  in  the  choroid  itself. 

3.  The  tension  of  the  capsule  of  the  globe  is  frequently  somewhat  increased  in 
the  first  stages  of  the  affection.  It  varies  in  degree  in  given  cases  within  short 
periods  of  time,  and  also  causes  changes  in  the  intraocular  pressure  to  be  observed. 
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In  the  later  stages  the  globe  is,  as  a  rule,  very  soft,  and  indicates  a  decrease  in  its 
content?,  and  advancing  atrophy  of  the  inner  structures. 

4.  In  case  the  pupil  is  still  permeable  for  direct  light,  the  ophthalmoscope  only 
shows  great  haziness  of  the  vitreous,  which  hides  the  whole  fundus  from  view.  The 
turbidness  is  generally  diifuse ;  it  is  only  here  and  there  thickened  to  some  indistinctly 
bounded  string  orleaf-like  filaments.  More  rarely  it  appears  figured.  In  the  thick 
cloud  behind  the  pupil,  branching  tufts  or  a  rough  open-work  are  seen,  interspersed 
with  flocculent  masses.  This  cloudiness  is  generally  extended  over  the  entire  vitreous, 
but  is  occasionally  concentrated  in  some  places,  especially  in  the  region  of  the  ciliary 
body. 

5.  The  acuteness  of  vision  is  always  very  much  impaired,  much  more  so  than 
may  be  entirely  explained  by  the  exudation  in  the  pupil  or  even  by  the  opacity  of 
the  dioptric  media.  The  eye  has  become  amblyopic  in  the  true  sense  of  the  word, 
and  shows  the  participation  of  the  retina  and  optic  nerve.  The  patients  complain 
of  a  thick  cloud  or  smoke  which  hangs  over  the  visual  field.  This  is  apt  to  be 
lighter  in  the  beginning,  but  varies  very  much  in  degree,  becomes  darker  with  time, 
and  renders  the  recognition  of  objects  more  and  more  difficult,  if  not  entirely 
impossible.  On  more  exact  examination,  we  often  plainly  recognize  limitations  in 
the  field  of  vision,  which  begin  from  a  peripheral  portion,  gradually  extend,  finally 
pass  over  the  center,  and  destroy  the  vision  entirely,  or  leave  only  a  quantitative 
perception  of  fight.  Generally,  then,  there  is  not  only  a  simple  inflammatory 
sympathy  of  the  retina  and  of  the  optic  nerve,  but  also  much  greater  changes  in 
the  nutrition  of  the  eye.  These  are  apt  to  accompany  the  later  stages  of  the  course 
of  the  disease.  There  is  usually  progressive  atrophy  of  the  optic  nerve,  also  detach- 
ment of  the  retina,  excavation  of  the  optic  papilla.  The  position  and  boundaries 
of  the  limitation  in  the  field  of  vision  enable  us  generally  to  diagnosticate  with 
some  probability  one  or  the  other  condition. 

6.  With  impairment  of  vision  subjective  photopsic  symptoms  are  often  observed, 
e.  g.,  colored  or  white  points,  stars,  wheels,  flames,  sparks,  &c,  &c.  They  appear 
principally  in  the  dark,  and  increase  when  there  is  any  excitement  of  the  nerves  or 
circulation. 

7.  Decided  pain  is  not^anfrequently  absent.  However,  it  often  exists  and  varies 
in  degree  and  kind.  Sometimes  it  is  in  the  eye  itself,  sometimes  it  radiates  in  the 
course  of  the  branches  of  the  fifth  nerve.  It  readily  causes  paroxysms,  which 
return  at  regular  or  irregular  times  with  more  or  less  complete  remissions.  It  is  not 
unfrequently  accompanied  by  photophobia. 

Occasionally  some  affection  of  the  gastric  nerves  is  observed,  indicated  by  loss  of  appetite, 
nausea,  and  vomiting.    Febrile  action  is  somewhat  common  in  acute  cases. 

8.  Irido-choroiditis  appears  frequently  combined  with  keratitis  punctata,  with 
symptoms  of  hydromeningitis,  capsulitis,  and  sometimes  also  with  phakitis  (inflamma- 
tion of  the  lens).  In  the  later  stages  polar  and  vitreous  cataract  are  not  very  rare. 
In  inflammations  of  the  uvea  almost  all  the  parts  of  the  eye  are  involved,  and  the 
conlplications  are  more  or  less  distinctly  perceived  objectively 

Causes. — The  etiology  of  irido-choroiditis  is  to  a  great  extent  the  same  as  that 
of  simple  iritis.     Indeed,  the  same  injuries  which  have  been  described  as  the  ordinary 
causes  of  iritis  may,  under  some  circumstances,  lead  to  inflammatory  proliferation 
in  the  ciliary  body  and  choroid. 
15 
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Occasionally  the  severity  and  extent  of  the  irritation,  is  the  reason  that  the 
process  is  not  limited  to  the  iris,  and  that  we  have  in  the  beginning  an  irido-cho- 
roiditis.  This  happens  most  frequently  in  consequence  of  severe  concussions  of  the 
eye,  of  penetrating  wounds,  especially  when  united  with  tearing  or  bruising  of  the 
parts,  or  with  loss  of  a  large  amount  of  vitreous.  It  may  also  occur  if  a  foreign 
body  enters  the  anterior  part  of  the  eye,  and  remains  there  for  some  time,  or  if 
considerable  blood  has  been  exuded  into  the  interior  of  the  eye;  if  the  crystalline 
body  has  been  dislocated,  and  presses  upon  parts  abundantly  supplied  with  vessels 
and  nerves ;  if  the  capsule  has  been  injured,  the  lens  swells,  and  the  inner  parts  of  the 
eye  have  been  mechanically  injured,  &c.  Cataract  operations,  therefore,  play  an 
important  part  in  the  etiology  of  irido-choroiditis,  especially  those  in  which  large 
pieces  or  the  entire  lens  remain  behind,  or  where,  for  the  purpose  of  bringing  out  a 
large  nucleus,  an  extensive  wound  is  made,  or  where  the  operation  was  a  very 
difficult  one,  and  some  force  was  used. 

The  location  of  the  irritation  is  also  not  without  influence.  Injuries  of  the 
ciliary  region,  even  insignificant  ones,  are,  according  to  experience,  much  more 
dangerous,  and  lead  much  oftener  to  irido-choroiditis  than  analogous  injuries  to  the 
iris  or  choroid.  It  appears  as  if  the  great  nervous  supply  of  the  ciliary  body  were 
of  great  importance  in  this  respect. 

The  comparatively  slight  tendency  of  the  choroid  to  react  severely  to  traumatic  influences,  is 
shown  by  isolated  cases  of  rupture  of  the  choroid.  This  sort  of  rupture  has  only  been  seen  once 
after  removal  of  the  eye,  the  sclerotica  and  retina  being  at  the  same  time  uninjured.  (Amnion.) 
Yet  a  number  of  cases,  observed  with  the  ophthalmoscope,  have  already  been  recorded.  The 
exciting  cause  is  always  a  blow  upon  the  eye,  or  something  striking  it  with  great  force,  which 
causes  a  sudden  change  of  form,  with  a  distention  of  the  capsule  of  the  globe.  In  a  short  time 
after  this,  a  large  extravasation  of  blood  is  found  in  the  posterior  chamber  of  the  eye,  which  is 
soon  united  with  opacity  of  the  vitreous,  and  covers  up  the  fundus  oculi.  The  extravasations 
are  absorbed  after  a  time,  and  often  leave  behind  scattered  streaks  of  dark-colored  coagulations, 
which  lie  upon  the  choroid,  and  gradually  change  (at  least  in  part)  to  collections  of  dark-brown 
pigment.  Finally,  when  the  dioptric  media  have  cleared  up  more  and  more,  these  spots  become 
clear,  and  then  the  ophthalmoscope  reveals  the  choroidal  rupture,  in  a  form. extremely  peculiar, 
and  scarcely  to  be  mistaken.  It  appears  especially  as  a  small  and  long  bright  line,  standing 
out  very  prominently  from  the  surrounding  fundus,  which  is  very  little  changed.  It  always  lies 
in  the  posterior  part  of  the  choroid,  and  almost  invariably  on  the  $uter  side  of  the  optic  papilla, 
at  a  varying  distance  from  it.  Its  axis  generally  stands  at  a  right  or  an  obtuse  angle  to  the 
meridian,  and  is  often  markedly  curved,  and  forms  then  a  segment  parallel  to  the  entrance  of  the 
optic  nerve.  The  origin  of  the  color  of  the  line  is  the  light,  tendinous  white-color  of  the  exposed 
sclerotica.  Upon  this  are  seen  dirty-yellow  or  brownish  tracings  with  cloudy,  indistinct  edges, 
irregular  collections  of  dark  pigment,  here  and  there  a  choroidal  vessel,  which  appears  to  run 
out  of  the  sclerotica  and  immediately  to  pass  into  the  torn  border  of  the  choroid,  or  obliquely 
over  the  entire  breadth  of  the  line  of  rupture.  The  edges  of  the  rupture  are  in  spots  sharp, 
occasionally  somewhat  everted,  frequently  strongly  pigmented.  In  places,  however,  it  appears 
jaggedly  rough,  reddish. 

The  rupture  is  occasionally  divided  into  two  or  three  parts  or  serrations,  which,  however,  in 
general  maintain  quite  well  the  direction  of  the  chief  rupture.  Each  end  runs  quickly  to  a  point 
and  rctaius  its  sharp  borders;  soon  they  are  gradually  lost  in  the  normal  fundus,  and  are  con- 
tinued some  distance  farther  as  bright-red,  cloudy-looking  lines.  It  is  only  exceptionally  that 
the  choroid  ruptures  in  one  single  place.  t(Graefe.)  As  a  rule,  there  are  two  ruptures.  (Hirschlcr.) 
Still,  cases  also  occur  where  the  choroid  is  ruptured  in  three  or  more  places.  (Haase.)  Thus 
there  was  observed  (chrom.  lith.,  0)  within  the  yellow  spot,  a  large  rent,  which  divided  both 
above  and  below  into  two  serrations.  Beyond  the  macula  lutea,  on  a  level  with  the  optic  papilla, 
at  a  short  distance  from  it,  the  choroid  was  ruptured  in  two  places.  The  inner  rupture  was  a 
simple  one,  but  the  outer  branched  out  into  two  upper  and  two  lower  long  extremities.    An 
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oblique  cross-piece  united  the  inner  rupture  with  the  inner  and  lower  branching  extremity  of  the 
external  rupture,  and  thus  they  both  together  represented  a  four-sided  figure  with  a  short  middle 
piece.  Between  the  lower  extremity  of  the  innermost  rupture,  and  the  lower  end  of  the  middle 
one,  a  shorter,  running  somewhat  obliquely,  isolated  whitish-red  stria,  with  not  very  sharp  edges, 
was  seen.  Two  very  similar  shorter  reddish  striae  lay  at  a  varying  distance  toward  the  lower 
outermost  border  of  the  papilla,  which  was  bellied  out  below,  and  had  an  obtuse,  pyriform 
shape. 

The  retinal  vessels,  with  rare  exceptions,  without  interruption  or  deviation  extended  obliquely 
over  the  light-colored  strite.  The  retina,  then,  as  a  rule,  does  not  participate  in  the  rupture,  and 
no  striking  morbid  changes  are  seen  in  it  in  the  later  stages.  Even  the  disturbance  of  function 
is  a  comparatively  slight  one.  The  acuteness  of  vision,  which  is  always  greatly  impaired  imme- 
diately after  the  injury  by  the  hemorrhage,  and  the  subsequent  inflammatory  reaction,  which  is 
generally  diminished  to  a  quantitative  perception  of  light,  is  generally  again  restored  to  some 
extent,  and  may  even  reach  a  normal  condition.  (SämiscA.)  But  generally  a  thick  cloud  or  smoke 
remains  behind,  which  only  allows  the  perception  of  large  objects,  and  going  about  alone.  In 
isolated  cases  a  peripheral  contraction  of  the  visual  field  is  seen.  (Hirschler.)  This  is  not,  how- 
ever, always  in  proportion  to  the  rupture  of  the  choroid  or  the  traumatic  injuries  to  the  retina, 
but  is  to  be  often  ascribed  to  the  subsequent  inflammatory  reaction,  and  its  later  consequences. 
In  one  case  progressive  atrophy  of  the  optic  nerve  has  been  observed  as  a  consequence  (Frank), 
in  another  glaucomatous  excavation  (Streatfield),  and  in  another  still,  detachment  of  the  retina. 
(Sämisch.) 

On  the  other  hand,  there  is  no  doubt  that  the  frequently-existing  sluggishness,  dilatation,  and 
irregular  form  of  the  pupil  is  dependent  upon  the  tension  or  rupture  of  the  ciliary  nerves  extend- 
ing into  the  lamina  fusca.  (Ammon,  Hirschler.')  The  reason  that  the  posterior  portion  of  the 
choroid  is  inclined  to  rupture,  on  the  receipt  of  violent  injury,  is  not  sufficiently  explained.  It 
appears  as  if  the  close  connection  with  the  sclerotica  had  something  to  do  with  it.  At  any  rate, 
this  prevents  a  rapid  distribution  of  the  traction,  which  is  necessarily  exercised  upon  the  inner 
membranes  of  the  eye  on  any  forcible  tension  of  the  capsule  of  the  globe.  A  rapid  distribution 
of  the  tension  is  much  more  easily  possible  in  the  loosely-united  anterior  choroidal  zone,  and  in 
the  only  slightly-adherent  retina.  In  the  beginning  the  torn  edges  do  not  seem  to  gape.  It  is 
only  later,  possibly  as  a  consequence  of  shrinkage,  that  they  seem  to  separate.  The  bright-red 
lines  and  the  indistinct  reddish  extremities  of  the  tendinous  white  rupture,  are  not  to  be  ascribed 
so  much  to  real  losses  of  substance  as  to  atrophy  of  the  tissue,  caused  by  great  tension. 

Simple  rupture  of  vessels  and  consequent  hemorrhages  in  the  choroid  are  borne  still  more  easily 
than  ruptures  of  the  choroid.  These  occasionally  arise  spontaneously,  or  in  consequence  of  sudden 
disturbances  of  circulation  by  severe  sneezing,  coughing,  vomiting,  a  dependent  position  of  the 
head,  &c. ;  but  then  they  presuppose  affections  of  the  vascular  walls  by  atheromatous  processes  or 
inflammatory  relaxation.  Often,  however,  they  are  of  traumatic  origin,  or  the  result  of  a  diminu- 
tion of  the  intraocular  pressure,  occurring  in  consequence  of  pathological  conditions,  or  by  partial 
evacuation  of  the  dioptric  media,  by  a  wound  of  the  cornea,  or  sclerotica.  Where  the  contents  of 
the  globe  have  been  lessened  by  atrophy  of  the  parts,  or  by  a  simple  loss  of  substance  in  the  cap- 
sule of  the  globe,  the  extravasation  may  become  exceedingly  large,  break  through  the  membrana 
limitans  of  the  choroid,  drive  or  tear  the  retina  before  it,  and  appear  in  the  vitreous.  And  in  case 
of  penetrating  corneal  wounds,  they  may  displace  the  ciliary  muscle  and  cause  a  serious  loss  of 
blood.  Where,  however,  the  capsule  of  the  globe  is  uninjured,  and  the  intraocular  pressure  is 
not  sunken  far  below  the  normal,  large  hemorrhages  and  consequent  large  ruptures  of  the  mem- 
brana limitans  and  of  the  retina  are  exceptions.  The  hemodynamic  conditions  of  the  globe  do 
not  easily  permit  this;  the  conditions  would  then  be  favorable  to  a  speedy  absorption  of  the 
vitreous  humor,  when,  of  course,  the  mass  of  blood  may  take  its  place,  as  the  normal  contents  of 
the  globe  are  lessened.  The  extravasations  are  generally  between  the  choroid  and  sclera,  or 
partly  in  the  true  vascular  layer,  very  rarely  between  the  membrana  limitans  and  the  tunica 
vasculosa.  They  are  occasionally  quite  numerous,  and  very  soon  are  apt  to  be  absorbed  down  to 
little  collections  of  pigment.  With  the  ophthalmoscope  they  are  seen  in  recent,  of  at  least  in 
not  yet  old,  cases,  as  dark,  blood-red  spots,  with  irregular,  and  occasionally  with  indistinct,  edges. 
They  are  distinguished  from  retinal  hemorrhages  by  the  fact  that  the  retinal  vessels  included  by 
them,  with  their  sharp  boundaries,  may  be  distinguished ;  the  extravasations  not  disappearing, 
as  the  latter  do.    But  where  no  such  vessel  passes  over  the  point  of  hemorrhage,  we  are  aided  in 
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the  diagnosis  by  its  deeper  position,  and  the  fact  that  hemorrhagic  points  on  the  retina  often 
appear  streaked,  because  they  are  apt  to  extend  into  the  spaces  between  the  nerve-fibers. 

It  is  rare  that  large  choroidal  extravasations  show  through  the  sclerotica,  and  are  thus  recog- 
nized externally.  Impairment  of  vision  is  not  easily  immediately  produced  by  simple  choroidal 
hemorrhage.  Where  it  is  evident,  the  accompanying  injuries,  or  the  consequent  inflammatory 
action,  even  though  it  be  slight,  is  the  proximate  cause.  Even  in  cases  where,  on  account  of 
the  large  extravasation,  the  retina  is  pressed  forward,  the  disturbances  of  function  thus  caused 
can  not  be  detected,  because  such  an  occurrence  involves  deep  morbid  changes,  and  because  the 
contraction  of  the  power  of  perception  united  with  it  completely  envelops  them. 

More  frequently,  however,  the  duration  of  the  irritation  is  the  cause,  rather 
than  the  severity,  extent,  and  location  of  the  injury,  of  the  gradual  extension  of  the 
process  from  the  iris  to  the  ciliary  body.  Where,  after  the  outbreak  of  the  iritis,  the 
cause,  or  any  other  source  of  irritation,  becomes  confirmed  in  its  destructive  influence, 
the  process  soon  becomes  an  irido-choroiditis.  This  often  has  a  syphilitic  character, 
and  is  a  result  of  the  neglected  or  improper  treatment  of  a  specific  iritis. 

Besides,  an  exceedingly  efficacious  factor  for  the  continuance  of  conditions  of 
irritation  is  found  in  the  adhesions  of  the  pupillary  margin  with  the  anterior  capsule, 
which  are  often  established  by  inflammations  of  the  iris.  These  irritations  may  be 
continued  by  a  gradual  extension  of  the  inflammatory  process  over  the  entire  uveal 
tract,  and  therewith  over  the  entire  globe.  {Graefe.)  Partial  and  scattered 
posterior  synechia  is,  in  accordance  with  daily  experience,  less  dangerous  than 
that  which  is  nearly  or  quite  complete.  Where  such  a  shutting-off  or  closure  of 
the  pupil  exists,  attacks  of  iritis,  as  a  rule,  are  repeated  again  and  again,  and  soon 
the  deeper  parts  of  the  eye  are  involved.  To  the  symptoms  of  iritis  are  added  those 
of  cyclitis  and  choroiditis,  and  very  often  the  other  eye  is  involved  in  sympathetic 
inflammation.  At  any  rate,  such  a  posterior  synechia  is  an  exceedingly  powerful 
disposing  influence  in  causing  transitory  external  or  internal  irritations,  which 
otherwise  would  be  borne  without  any  harm,  or  bringing  the  existing  morbid  con- 
ditions to  a  process  of  proliferation. 

It  does  not  always,  then,  require  an  external  injury  for  the. excitement  of  a 
recurrent  inflammation.  The  bruising  and  tension  to  which  the  adherent  iris  is 
exposed  are  enough,  possibly,  of  themselves  to  cause  severe  irritations  and  inflam- 
mations. The  fact  that  removal  of  the  tension  by  a  partial  excision  of  the  iris 
lessens  or  subdues  the  tendency  in  the  iris  to  relapses,  speaks  for  this  view.  On  the 
other  hand,  as  has  been  proven,  anterior  synechia  may  be  also  a  cause  of  recurrent 
iritis,  if  a  high  degree  of  tension  is  imposed  upon  the  iris  by  a  bulging  forward  of 
the  cicatritial  part  of  the  cornea.  Such  an  iritis  has  a  very  similar  course  to  one 
caused  by  posterior  synechia.     {Graefe.) 

Irido-choroiditis  is  often,  also,  secondary,  inasmuch  as  the  uveal  portion  is  only 
secondarily  attacked,  or  was  originally  affected  in  another  form.  Its  appearance 
often  forms  the  closing  scene  of  other  processes,  which  have  been  exceedingly  various 
— detachment  of  the  retina,  exudative  retino-choroiditis,  glaucoma,  staphyloma  of  the 
sclerotica,  &c.  An  immediate  connection  with  scrofula  (Arlt),  rheumatism,  and 
gout,  does  not  exist. 

Course. — If  an  irido-choroiditis  be  developed  in  consequence  of  a  severe  irrita- 
tion acting  upon  the  eye,  its  appearance  is  generally  in  an  acute  form.  It  has  then 
a  sthenic  character,  and  within  a  short  time  reaches  its  highest  point,  with  very 
severe  pain  and  the  symptoms  of  an  intense  local  afflux  of  blood,  and  leads  just  as 
quickly  to  permanent  results,  or  declines  gradually  into  a  chronic  course,  and  creeps 
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along,  with  occasional  exacerbations  and  remissions,  for  weeks  and  months,  and  even 
years ;  till,  finally,  a  pause  occurs,  or  the  complete  atrophy  of  the  different  parts  of 
the  globe  gives  no  more  room  for  inflammatory  action. 

If  the  remaining  cases  are  chiefly  in  the  secondary  forms,  the  irido-choroiditis 
often  appears  in  a  subacute  manner,  but  inclines  to  a  chronic  course,  into  which  it 
soon  passes,  only  at  times  flaming  up  spontaneously,  or  in  consequepce  of  injuries. 
Often,  however,  the  symptoms  of  irido-choroiditis  only  appear  very  gradually,  being 
united  to  those  of  the  primary  disease. 

Thus  the  patient  often  complains  of  a  marked  sudden  loss  of  visual  power  in  one  eye.  He 
speaks  of  a  thick  cloud  or  smoke  over  the  entire  visual  field,  which  increases  from  day  to  day. 
Pain  is  not  apt  to  be  present,  or  is  not  very  great.  Sometimes  there  is  some  photophobia. 
Objectively,  we  notice  a  generally  very  slight  episcleral,  vascular  injection,  which,  passing  beyond 
this  region,  is  often  limited  to  isolated  segments  of  the  anterior  scleral  zone.  On  the  other  hand, 
the  aqueous  humor  generally  appears  turbid,  and  occasionally  with  flakes.  The  corneal  epi- 
thelium is  often  also  loosened,  or  even  spotted,  dotted,  or  maculated,  while  the  corneal  substance 
proper  has  lost  some  of  its  transparency,  and  has  a  gelatinous  appearance.  In  isolated  cases,  the 
characteristic  exudative  collections  of  keratitis  punctata — a  frequent  accompaniment  of  the  latter 
stages — appears.  The  iris  is,  in  some  places  corresponding  to  the  episcleral  injection,  quite 
relaxed,  greatly  discolored,  and  .pot  unfrequently  covered  by  a  fawn-colored,  moldy  substance. 
It  is  also  sluggish,  only  little  capable  of  dilatation  by  atropine,  and  its  border  is  almost  always 
tinited  to  the  anterior  capsule  by  iso'ated  papillary  excrescences.  At  the  same  time  a  few  distended 
vessels  filled  with  dark  blood  are  developed  on  the  discolored  iris,  which  ramify  on  the  surface, 
and  readily  cause  hemorrhage  in  the  aqueous  chamber. 

The  vitreous  humor,  so  far  as  it  can  be  seen  with  the  ophthalmoscope,  is  diffusely  turbid. 
Having  once  reached  this  point,  the  process  either  advances  regularly,  or  occasionally  becomes 
decidedly  worse,  during  which  time  the  ciliary  injection  increases.  The  intraocular  pressure  is 
also  somewhat  increased,  especially  when  the  impairment  of  vision,  on  account  of  decided 
increase  of  the  turbidness  of  the  vitreous,  is  progressive.  Then  the  original  inflammatory  collec- 
tions on  the  iris  extend  more  and  more ;  the  blood-vessels  on  its  surface  advance  further  and 
further,  or  new  collections  are  formed,  which  gradually  run  together.  The  relaxation  of 
the  iris-tissue  becomes  more  distinct,  so  that  finally  the  iris  projects  into  the  aqueous  chamber 
irregularly,  attaining  a  spongy  appearance.  In  the  mean  time,  the  adhesions  of  the  pupillary 
margin  to  the  anterior  capsule  increase,  the  pupil  becomes  smaller  and  more  irregular,  until 
finally  nothing  more  than  a  small,  serrated,  tendinous  plug  is  seen  in  the  center  of  the  puffed- 
out  and  bulging  iris.  From  this  point  on,  the  iris-tissue  begins  to  undergo  tendinous  degen- 
eration. It  shrinks  in  spots  to  hard,  gray  stria?  and  flakes,  whereupon  the  distended  vessels 
again  disappear.  The  vision  decreases  more  and  more  down  to  a  quantitative  perception 
of  light.  Large,  tortuous,  venous  twigs  are  seen  in  the  anterior  episcleral  zone,  and  the  diminu- 
tion of  the  resistance  of  the  globe  leaves  no  more  doubt  that  the  whole  eye  is  undergoing 
atrophy. 

In  other  cases,  the  disease  begins  with  a  severe  vascular  injection  of  the  anterior  episcleral 
zone,  and  with  a  more  or  less  severe  ciliary  neurosis.  The  iris  appears  then  somewhat  discolored, 
especially  when  the  aqueous  humor  is  at  the  same  time  turbid,  but  moves  quite  readily,  and  only 
a  few,  if  any,  scattered  papillary  growths  are  seen  on  the  pupillary  margin,  or  a  hypopyon  is  formed 
from  time  to  time,  with  the  well-known  symptoms,  which  quickly  disappear,  or  it  varies  very 
much  in  size.  The  marked  redness  and  sensitiveness  of  the  ciliary  region,  in  connection  with 
the  subsequent  flocculent  opacity  of  the  anterior  peripheral  portion  of  the  vitreous,  and  the  dimi- 
nution of  the  peripheral  acuteness  of  vision,  depending  on  this  turbidness,  are  evidences  of  a 
special  affection  of  the  ciliary  body.  Therefore,  recently  these  cases  have  been  described  as  pure 
and  suppurative  cyclitis.  {Graefe.)  The  process  often  recedes,  although  the  latter  variety  often 
shows  itselfi  very  obstinate.  But  it  often  goes  further,  especially  in  the-second  form.  The  par- 
ticipation of  the  iris  becomes  plainer  and  plainer,  until  finally  the  symptoms  of  choroiditis  are 
added,  and  the  disease  runs  its  course  as  an  irido-choroiditis,  in  the  manner  already  described. 

The  affection  is,  with  rare  exceptions,  in  the  beginning  confined  to  one  eye,  but 
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is  transplanted  by  a  kind  of  sympathy,  through  the  \agency  of  the  ciliary  nerves,  or 
the  sympathetic  filaments  accompanying  them  (U.  Müller),  very  readily  to  the  other 
eye.  This  often  happens  at  a  very  early  period,  especially  in  those  cases  where  the 
inflammation  is  excited  or  maintained  by  any  of  the  following  causes:  extensive 
adhesion  of  the  pupillary  margin  to  the  anterior  capsule ;  stretching  of  the  iris  from 
penetrating  corneal  cicatrices ;  a  foreign  body  remaining  in  the  globe ;  dislocation 
of  the  lens  ;  swelling  of  pieces  of  its  substance,  &c.  The  inflammatory  action,  then, 
frequently  has  passed  beyond  the  iris  before  the  participation  of  the  second  eye  is 
evident.  In  recurrent  iritis,  with  closure  of  the  pupil,  this  is  the  rule.  "We  find  it 
in  the  greater  number  of  cases  on  both  sides;  there  are,  at  least,  numerous  posterior 
synechia  on  the  other  eye. 

According  to  experience,  the  other  eye  is  the  most  threatened  after  the  morbid 
process  in  the  first  has  become  an  irido-choroiditis,  when  membranous  formations 
exist  on  the  posterior  surface  of  the  iris,  or  when  there  is  great  sensitiveness  of  the 
ciliary  region  on  testing  it  with  a  blunt  probe  or  the  finger,  or  when  the  affection 
advances  with  a  very  severe  ciliary  neurosis.     (Graefe.) 

The  passage  of  the  process  into  permanent  forms  only  lessens  the  danger  when 
the  attacks  of  pain  are  permanently  removed,  and  the  morbid  irritation  of  the 
ciliary  nervous-system  is  subdued.  But  this  is  by  no  means  always  the  case.  An 
excited  condition  often  remains  behind,  probably  because  the  proliferation  of  tissue 
in  the  sheaths  of  the  nerves  continues,  and  is  extended  to  the  branches  in  a  cen- 
tripetal direction,  after  the  terminal  twigs  have  already  been  destroyed  by  atrophy. 
The  ciliary  region  not  unfrequently  proves  to  be  very  sensitive  to  every  external 
irritation,  in  spite  of  advanced  atrophy  of  the  entire  globe,  and  in  some  cases  such 
a  globe  is  never  free  from  slight  and  occasionally  severe  pain.  If,  in  consequence 
of  irido-choroiditis,  sclero-choroidal  staphyloma  occurs,  or  if  it  be  developed  from 
staphylomatous  processes  in  the  cornea  or  sclerotica,  the  affection  of  the  nerves,  with 
the  continued  tension  of  the  sclerotica  and  cornea,  increases,  on  account  of  the  simul- 
taneous permanent  sheathing  of  the  nerve-twigs,  and  thus  the  tendency  to  a  sympa- 
thetic inflammation  of  the  other  eye  is  increased.  Besides  all  this,-  even  in  eyes 
which  are  completely  atrophied,  and  which  have  been  quiet  for  a  long  time,  causes 
of  new  inflammatory  attacks  are  not  wanting.  These  attacks  are  often  attended  with 
the  severest  pain.  Often  what  seems  to  be  a  slight  injury  is  sufficient  to  excite  such 
attacks.  Sometimes,  hemorrhages  from  the  degenerated  internal  vessels  are  the  cause 
of  the  inflammation,  and  the  severe  tension  of  the  shriveled  parts  becomes  a  source 
of  agonizing  attacks  of  pain.  Besides  this,  the  shrinkage  of  the  neoplastic  mem- 
branes, as  well  as  their  calcification  and  ossification,  may  be  regarded  as  a  cause  of 
irritation.     (Graefe.) 

We  may  not  believe,  however,  that  the  inflammation  itself  is  carried  over  to  the  other  globe,  but 
only  the  morbid  irritation  of  the  nerves,  and  this  causes  the  disposition  to  congestive  conditions 
and  the  inflammatory  proliferation  of  tissue.  Such  a  process  in  the  existence  of  the  intimate 
functional  relations,  which  obtain  between  the  ciliary  nerves  of  the  eyes,  can  not  surprise  us.  A 
somewhat  similar  condition  may  occur  in  inflammatory  corneal  affections,  which  are  accompanied 
by  severe  ciliary  neurosis.  Here,  also,  the  other  eye  becomes  useless,  at  least  for  a  time,  from 
nervous  irritations,  or  ffom  congestion  and  true  inflammation.  The  reason  that  the  danger  of  sym- 
pathetic inflammation  is  more  spoken  of  in  irido-choroiditis,  lies  in  the  importance  of  the  parts 
involved,  and  the  difficulty  of  removing  the  bad  results  of  the  process. 

Premonitory  symptoms  very  frequently  precede  the  outbreak  of  sympathetic 
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irido-choroiditis.  The  other  eye  shows  its  participation  in  the  beginning  by  great 
sensitiveness  and  intolerance  of  bright  light,  and  of  every  straining  of  the  accommo- 
dative apparatus ;  also  by  troublesome  sensations  of  pressure  and  tension,  and  subse- 
quently by  frequent  attacks  of  pain  radiating  over  the  head,  and  by  episcleral  con- 
gestion, oreveu  by  occasional  attacks  of  true  iritis,  which  generally  produce  posterior 
synechia?.  Experience  teaches  us  that  these  attacks  generally  appear  daring  the 
exacerbations  of  the  original  disease,  and  rise  and  fall  with  the  ciliary  neurosis  of 
the  eye  first  seized,  and  that  they  often  entirely  recede  on  the  occasional  remission 
of  the  primary  affection. 

The  sympathetic  excitation  of  the  nerves,  however,  does  not  always  lead  to  exudative  iritis, 
and  finally  to  irido-choroiditis  with  all  its  further  results.  In  some  cases  the  participation  of  the 
other  eye  is  only  indicated  for  a  long  time  by  the  severest  photophobia  and  its  complete  incapa- 
bility for  use  {Bonders,  Maats),  or  by  photophobia  with  periodical  darkening  of  the  visual  field, 
from  a  half  a  minute  to  a  minute.  (Liebreich.)  Cases  also  occur  in  which  a  rapidly-increasing 
amblyopia,  with  development  of  a  glaucomatous  excavation  of  the  'optic  nerve,  arises.  (G-raefe, 
Homer.)  The  last-named  condition  is  most  often  seen  in  old  persons,  and  is  always  connected 
with  a  decided  increase  in»the  hardness  of  the  globe.  We  may  almost  accept  the  conclusion  that 
it  is  the  rigidity  of  the  sclerotica  which  has  caused  the  process  to  become  a  simple  glaucoma. 


Results. — Irido-choroiditis  may  be  cured  by  proper  treatment,  and  may  possibly 
get  well  spontaneously.  A  complete  restoration  of  the  normal  condition,  however, 
presupposes  that  the  constituent  elements  of  the  uveal  tract,  and  especially  those  of 
the  retina,  have  not  as  yet  suffered  very  much,  and  is  therefore  only  to  be  reasonably 
expected  in  recent  cases.  "Where  the  irido-choroiditis  has  already  existed  for  some 
time,  and  besides  has  perhaps  appeared  secondarily,  and  is  prepared  for  by  material 
changes  in  important  parts  of  the  eye,  the  prospect  of  complete  cure,  and  even  of 
improvement  of  its  functions,  is  only  very  slight.  The  process  is  more  apt  to  lead 
to  permanent  injury  of  the  organ. 

Sclero-choroidal  staphyloma  is  a  frequent  result.  It  occurs  very  readily  in  young 
persons,  although  it  is  not  very  uncommon  in  older  persons.  It  maybe  developed  in 
any  stage  of  the  process,  as  long  as  the  intraocular  pressure  is  not  sunk  below  the 
normal.  It  often  appears  in  the  first  beginning  of  irido-choroiditis,  but  more  fre- 
quently in  the  later  stages,  and  then  generally  during  the  inflammatory  exacerbations. 

The  most  common  result  is  the  atrophy  of  the  entire  globe.    First  the  aqueous 
humor  and  the  vitreous  are  lessened,   the  globe  becomes  softer,   relaxed,  and 
wrinkles  under  the  traction  and  pressure  of 
the  ocular  muscles,  while  its  size  is  decreased;  Kg-  34. 

in  the  vitreous,  connective-tissue  striae  and 
membranes  are  developed  as  a  consequence 
of  progressive  proliferation  of  tissue.  These  a- 
gradually  shrink,  and  therefore  the  vitreous 
contracts  into  a  smaller  space,  and  finally  5  — | 
has  the  appearance  of  a  pedunculated  shell 
(Tig.  34,  a),  upon  which  the  crystalline  lens 
and  ciliary  processes  rest. 

The  retina,  b,  _  which  is  quite  closely  ad- 
herent to  the  metamorphosed  vitreous,  follows 
the  latter,  is  detached  from  the  choroid,  be- 
comes wrinkled,  and  assumes  a  funnel-shape. 
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In  the  space  which  is  thus  made  hy  the  detachment  of  the  retina,  between  it  and 
the  choroid,  a  watery  or  more  consistent  yellowish-red  or  brown  fluid  is  collected, 
a  so-called  hydrops  subretinalis.  At  the  same  time,  or  at  a  later  stage  of  the  disease, 
fibrinons-like  products  are  separated  from  the  choroid.  This  occurs  chiefly  in  the 
vicinity  of  the  optic-nerve  entrance,  and  thus  more  or  less  extensive  membranes, 
with  beveled,  often  indistinct,  edges  are  formed.  By  no  means  unfrequentlyv  they 
cover  the  greater  part,  or  the  whole,  of  the  inner  choroidal  surface,  in  the  form  of 
a  continuous  layer  of  varying  thickness.  Its  structure  has  then  always  the  charac- 
ter of  more  or  less  developed  connective  tissue,  and  contains  a  varying  number  of 
vessels,  which  are,  for  the  most  part,  connected  with  the  vessels  of  the  proliferating 
or  already  atrophied  choroid,  and  are  apt  to  ossify  very  early. 

The  choroid  itself,  so  long  as  the  process  is  still  in  progress,  appears  b.ypera?mic,  and  shows 
all  the  characteristics  of  luxuriant  proliferation  of  tissue.  In  the  later  stages  it  is  generally 
found  hypertrophied,  exhibiting  a  vascular,  relaxed,  and  in  spots  also  thickened,  stratum 
of  connective  tissue,  in  which  lie  a  very  large  quantity  of  proliferating  nuclear  cells,  but 
besides  free  nuclei,  free  pigment,  fat,  choloid  bodies,  calcareous  bqdies,  rarely  newly-formed 
osseous  particles.  {Pagenstecher.')  The  vascular  walls  are  in  places  very  much  thickened,  and 
often  contain  a  great  quantity  of  choloid  bodies,  or  are  calcified.  (  Wedl.)  The  surface  of  the 
choroid,  so  far  as  it  is  not  covered  by  the  membranes  upon  it,  is  coated  by  the  very  much 
thickened  lamina  elastic«,  upon  whose  surface  very  often  numerous  choloid  bodies  rest,  together 
with  scanty  remains  of  the  tapetum.  These  sometimes  reach  an  astonishing  degree  of  develop- 
ment, so  that  it  seems  as  if  the  choroid  were  thickly  sown  with  small  opaque  hyaline  granules. 
These  vitreous-like  bodies  are  sometimes  so  hard,  that  a  sound  is  caused  on  drawing  a  hard  body 
over  them.  In  isolated  cases  they  have  been  found  pedunculated,  arranged  in  layers  internally, 
and  partially  interspersed  with  pigment  granules,  calcareous  material,  and  angular  crystals, 
probably  of  a  fatty  nature.  (JTleis.) 

The  ciliary  body  and  the  iris,  under  such  circumstances,  are  generally  very  much  atrophied. 
Their  posterior  surface  is  covered,  in  the  greater  number  of  cases,  by  thick,  tendinous  membranes, 
which  contain  in  part  calcareous  matter,  or  even  osseous  scales.  These  are  by  no  means  rarely 
connected  with  those  of  the  choroid,  and  continued  anteriorly  up  to  the  plug,  closing  the  pupil. 
From  the  inner  surface  of  this  membrane  numerous  connective-tissue  flakes  and  stria?  run  into 
the  degenerated  vitreous,  or  the  membranes  pass  immediately  over  into  a  thick  tendinous  layer, 
which  lays  on  the  crystalline  body  posteriorly,  and  is  a  result  of  the  thickening  of  the  teudi- 
nously  degenerated  vitreous  body. 

The  ciliary  muscle  is  generally  atrophied  down  to  a  few  fiber-cells,  seized  with  fatty  degenera- 
tion, or  is  only  a  layer  of  absolute  connective  tissue,  which  is  interspersed  with  nuclear  forma- 
tions, fat,  and  calcareous  matter.  The  vessels  are  in  the  same  condition  with  those  of 
the  choroid.  The  nerves  are  deprived  of  their  medullary  substance,  or  entirely  destroyed,  and 
have  become  unrecognizable.  In  case  the  shrunken  globe  is  already  wrinkled,  the  membranes 
follow  all  the  irregularities  of  the  inner  scleral  surface,  and  look  as  if  formed  by  a  deposition 
of  fibrinous  material,  after  the  wrinkling  of  the  sclerotica,  out  of  the  fluid  which  fills  up  the  space 
between  the  choroid  and  retina.  They  are  always  perforated  at  the  situation  of  the  optic-nerve 
entrance,  in  order  to  allow  the  retina  to  pass  through.  In  the  beginning  they  seem  quite  soft, 
but  soon  become  rigid,  and  then  resemble  boiled  albumen  or  cartilage.  They  continue 
to  grow  after  they  have  once  begun  to  be  developed,  not  only  on  the  surface,  but  also  iu  thick- 
ness, and  not  unfrequcntly  reach  to  a  very  considerable  thickness  of  from  one  to  two  lines.  Ou 
a  vertical  section  a  layering  is  generally  evident,  which  seems  to  indicate  that  one  stratum  is 
formed  after  the  other.  This  is,  besides,  probable,  because  the  layers  toward  the  sub-retinal 
fluid,  being  the  most  recent,  are  much  softer  than  the  deeper  ones,  and  are  often  still  found  having 
the  consistency  of  a  briny  fluid. 

The  ossification  of  these  new-formations  begins  from  the  external  layers,  while  new  connective- 
tissue  layers  are  placed  on  the  inner  surface.  (Fig.  35,  it.)  They  proceed  sometimes  from  one 
point  and  sometimes  from  many.  Soon  the  outer  strata  are  simultaneously  and  evenly  ossified  in 
their  entire  circumference. 
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Fig.  35.  In   cases   in  which  ,the  bony  shell   extends 

f  .  forward  to  the  ciliary  process,  the  excavation  of 

the  vitreous  humor  adjacent  to  the  posterior  sur- 
face, b,  which  has  been  transformed  into  connec- 
tive tissue,  also  ossifles,  and  its  periphery  unites 
with  the  borders  of  the  bony  choroidal  shell.  The 
result  is  a  closed  capsule,  which  is  externally 
covered  by  the  choroid,  c,  striking  with  its 
anterior  wall  the  ciliary  processes  and  the 
posterior  capsule,  but  having  a  small  hole 
posteriorly,  through  which  the  retina  enters  into 
the  cavity  of  the  capsule.  This  cavity  varies 
much  in  size,  according  to  the  size  of  the  globe, 
and  according  to  the  thickness  of  the  new- 
formation,  which  is  sometimes  very  great.  It  is 
filled  with  the  fluid  described  above.  We  find 
the  funnel  or  cord-shaped  retina  washed  about 
by  the  latter  in  the  axis  of  the  space  within  the  capsule  {<!),  while  anteriorly  it  is  spread  out, 
and  thus  covers  over  the  posterior  surface  of  the  anterior  bony  capsular  wall.  Occasionally 
tuft-like,  opaque,  whitish-gray  outgrowths  are  seen  on  the  tendinous  covering  offne  inner  surface 
of  the  osseous  capsular  walls,  which  float  freely  in  the  cavity.  Occasionally  also  we  find  a  real 
open-work,  e,  of  threads  and  membranes  of  the  appearance  of  connective  tissue,  which  extend 
from  the  inner  wall  of  the  osseous  capsule  to  the  external  surface  of  the  retina,  and  cross  the 
interspace  in  the  most  different  directions.  These  are  generally  structureless,  but  often  a 
distinct  striation  and  nuclear  formation  may  be  recognized  in  them.  The  gelatinous-like,  inner- 
most layer  of  the  bony  shell  is  sometimes  in  a  very  similar  condition.  The  subjacent  tendi- 
nous or  cartilaginous  strata  separate  sometimes  from  each  other  and  form  meniscoid  spaces, 
which  are  filled  with  a  fluid  exactly  like  that  of  hydrops  subretinalis.  The  layers  are  in  part 
structureless,  but  partly  plainly  striated,  and  are  then  dispersed  over  the  borders  in  fibrous 
bundles.  In  this  mass,  connective-tissue  bodies  often  appear  very  plainly  together,  with  a  varying 
quantity  of  dark  molecules,  pigment  granules,  fat-bodies,  calcareous  masses,  metamorphosed 
blood-corpuscles.  In  isolated  cases,  here  and  there  blood-vessels  are  found,  occasionally  in  such 
abundant  quantity  that  the  vascularity  is  evident  to  the  naked  eye. 

The  bony  layers  are  generally  very  .compact,  and  then  consist  of  a  firm,  apparently  structure- 
less or  fibrously-striated  ground-work,  in  which  calcareous  bodies  and  bone-corpuscles  are 
scattered  about  here  and  there.  In  other  cases,  especially  when  they  reach  a  very  considerable 
thickness,  they  appear  porous,  like  diploe  or  the  cancelated  structure  of  the  vertebrae,  composed 
of  a  number  of  bony  lines  and  lamina,  which  cross  each  other  in  the  most  diverse  directions,  or 
consist  of  a  structureless  connective-tissue  basis  and  numerous  scattered,  interspersed  bone- 
corpuscles.  Occasionally  a  distinct  concentric  lamelar  microscopic  structure  is  found  in  this  new- 
formation,  with  indications  of  Haversian  canals.  ( Weil.')  The  organic  basis-substance  often 
contains  pigment.  The  osseous  stratum  rests  immediately  on  the  choroid.  Earely,  a  tendinous 
layer  appears  between  the  bone  and  choroid.  Just  as  rarely,  the  bone  is  devoid  of  the  tendinous 
covering  on  both  sides.  The  inner  surface  is  then  apt  to  be  very  rough,  and  occasionally  even 
serrated  outgrowths  appear  on  it.  Under  the  polarization  microscope  these  new-formations  are 
seen  to  be  exactly  like  ordinary  bone-substance.  (Klebs.)  Its  vessels  are  generally  connected  to 
those  of  the  choroid.  {Pagenstecher.')  The  formation  of  fat-cells  is  at  times  very  abundant. 
The  changes  in  the  retina  and  vitreous  have  already  been  described  in  another  place. 

These  stumps  often  remain  for  life,  "without  annoying  the  patient  in  any  "way. 
They  are  often  very  devoid  of  sensitiveness,  and  bear  without  the  least  trouble  a 
properly-fitting  artificial  eye.  In  other  cases  the  stump  remains  very  irritable,  and 
severe  inflammatory  attacks  very  often  occur,  "which  finally  lead  to  suppuration  and 
perforation.     Frequently  there  is  also  danger  of  sympathetic  inflammation. 


Treatment. — The  indications  for  treatment  are  the  removal  of  the  conditions 
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that  invite  and  maintain  the  inflammatory  process,  as  well  as  the  direct  removal  of 
the  inflammation,  and  the  accompanying  disorders  of  circulation  and  of  the  nervous 
system.  An  especial  enumeration  of  these  would  be  only  a  repetition  of  what  was 
said  on  iritis,  the  usual  forerunner  of  irido-cboroiditis.  We  need,  therefore,  only 
say,  that  wheD,  together  with  a  closure  of  the  pupil,  there  are  indications  of  the 
affection  of  deeper  parts  of  the  globe,  the  indications  for  iridectomy  are  imperative. 

The  antiphlogistics  and  mydriatics  are  then  not  sufficient  to  bring  the  process  to  a 
satisfactory  termination.  They  may  only  serve  as  adjuvants,  in  diminishing  the 
violence  of  exacerbations,  and  preparing  the  globe  for  an  operation.  It  is  not 
advisable  to  operate  during  a  severe  inflammatory  attack,  for  reasons  already  given ; 
but  when  a  foreign  body,  a  dislocated  lens,  swollen  lens  fragments,  &c,  excite  and 
keep  up  a  severe  irritation,  in  consideration  of  the  great  Sanger  every  precaution  of 
this  kind  should  be  cast  aside,  and  the  irritant  should  be  removed.  At  the  same 
time  it  would  be  well  to  perform  an  iridectomy. 

A  well-conducted  inunction  treatment  is  one  of  the  best  antiphlogistic  means, 
especially  when  combined  with  the  systematic  wearing  of  a  protective  bandage,  and 
when  the  rules  laid  down  in  neuro -retinitis  are  strictly  carried  out.  This  is  very 
especially  to  be  recommended  in  the  existence  of  very  dense  opacities  of  the  vitreous, 
since  these  are  apt  quickly  to  recede  under  its  influence.  In  view  of  this,  it  is  often 
very  efficaciously  employed  after  an  iridectomy,  when  the  clearing  up  of  the  dioptric 
media  is  imperfect.  Where  syphilis  is  the  origin  of  the  process,  it  is  well  in  every 
case  to  precede  the  operation  by  a  course  of  inunction  of  mercury. 

The  curative  effect  of  iridectomy  does  not  consist  alone  in  opening  a  new  way 
for  direct  light,  but  also  in  the  removal  of  the  state  of  tension  in  which  the  iris 
has  been  brought  by  the  shrinkage  of  neoplastic  growths  in  the  pupil,  and  which  are 
the  most  frequent  source  of  constantly-recurring  inflammations.  It  is,  therefore, 
evident,  that  even  decided  atrophy  of  the  whole  globe  is  not  always  a  contra-indica- 
tion  to  the  performance  of  iridectomy,  but  that  even  in  these  cases  the  propriety  of 
making  an  artificial  pupil  may  still  exist  in  full  force.  Experience  has  shown  that  it  is 
possible  for  an  iridectomy  to  bring  the  process  of  atrophy  to  a  standstill,  and,  where 
a  very  distinct  perception  of  light  in  all  directions  exists,  even  to  restore  quite  a 
satisfactory  amount  of  vision.  ( Graefe.)  Even  if  this  possibility  often  invites  experi- 
mental operations,  it  certainly  is  decidedly  indicated  when  attacks  of  internal  irritation 
severe  ciliary  neuroses,  or  unpleasant  light  and  color  symptoms,  constantly  recur, 
thus  for  a  long  time  depriving  the  patient  of  his  enjoyment  of  life,  or  possibly 
causing  us  to  fear  a  sympathetic  affection  of  the  other  eye. 

A  regard  for  the  sound  eye  should  greatly  influence  the  treatment.  Where, 
with  the  existence  of  an  irido-choroiditis,  the  other  globe  sbows  its  sympathetic 
participation,  even  if  it  be  only  by  prodromatal  symptoms,  the  indications  for  iridec- 
tomy are  imperative.  The  impending  danger  demands  that  the  operation  be 
performed  during  the  first  remission  of  the  inflammation.  But  if  its  results  be 
incomplete,  if  the  irritating  conditions  continue,  or  if  they  increase  on  account  of 
hemorrhage,  &c,  then,  since  the  repetition  of  the  iridectomy  only  rarely  accomplishes 
the  purpose,  the  enucleation  of  the  eye  is  not  only  justified,  but  necessary,  for  the 
safety  of  the  other  eye.  This  is  especially  true  in  those  cases  where  the  excision  of 
a  part  of  the  iris  is  not  hindered  by  unforeseen  but  easily-avoided  accidents,  but  is 
prevented  by  the  morbid  condition  of  the  affected  parts,  and  where  it  could  only  be 
accomplished  with  a  severe  irritation  of  those  parts,  and  where  similar  difficulties 
exist  in  the  way  of  a  second  attack,  and  the  same  want  of  success  may  be  prognos- 
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ticated.  Enucleation  should  also  be  performed  in  those  cases  in  which  the  ciliary 
region  is  extremely  painful  and  sensitive  to  pressure ;  and,  besides,  the  eye-ball  is  so 
much  injured  by  the  inflammation,  that  we  can  not  hope  for  the  restoration  of  even 
a  slight  amount  of  useful  vision.  On  the  whole,  it  is  not  well  to  wait  in  those  cases 
where  only  a  cosmetic  effect  makes  the  retention  of  the  other  eye  desirable ;  and 
it  is  probable  that  iridectomy  will  be  accompanied  by  great  difficulties  in  its 
performance,  with  a  doubtful  hope  of  permanent  effect,  and  where  the  other  globe 
is  already  sympathetically  affected,  and  accordingly  the  greatest  possible  check  to  the 
process  is  desired.  Time  should  not  be  wasted  in  experiments  which  may  be  even 
destructive,  but  the  enucleation  of  the  globe  should  be  immediately  performed. 
Then  the  wbole  attention  is  to  be  directed  to  the  other  eye,  and,  if  necessary,  an 
iridectomy  performed,  in  order  to  cause  resolution  under  the  most  favorable 
conditions. 

Recently  the  propriety  of  not  undertaking  the  enucleation,  except  during  marked  remissions 
of  inflammation,  has  been  very  much  spoken  of,  because  the  operation  has  been  seen  to  be  of  little 
or  no  use  in  the  opposite  kind  of  cases.    {Critchelt,  Maats.) 

Iridectomy  accomplishes  the  most,  and  is  most  easily  performed,  when  the  iris 
is  not  too  much  degenerated,  has  deviated  but  little  from  the  normal  curvature,  or  is 
not  pushed  forward  with  a  fluid  exudation,  and  when,  added  to  this,  the  ciliary 
region,  on  being  touched  with  a  blunt  probe,  does  not  appear  particularly  sensitive, 
and  there  is  no  great  impairment  of  the  vision,  or  when  a  good  portion  of  it  is  to  be 
ascribed  to  a  decided  increase  of  the  intraocular  pressure. 

"Where  the  iris  is  very  much  relaxed,  and  covered  superficially  by  enlarged 
veins,  or  is  spongy,  the  operation  will  be  very  unsuccessful.  The  friability  of  the 
tissne  and  the  toughness  of  the  newly-formed  membranes  on  the  posterior  surface 
of  the  iris,  with  the  inclination  to  profuse  hemorrhage,  then  act  together  to  render 
the  operation  difficult,  and  to  influence  the  result  very  unfavorably,  even  if  the  opera- 
tion itself  be  successfully  performed. 

During  the  escape  of  the  aqueous  humor,  hemorrhages  often  occur  through  the  corneal 
opening.  But  these  are  more  liable  to  occur  when  a  piece  of  the  rotten  tissue  is  grasped  by  the 
forceps  and  torn  from  the  layer  beneath,  or  in  case  this  false  membrane  accompanies  and  it  is  cut 
off  with  the  scissors.  These  hemorrhages  have  always  a  decided  venous  character.  They  are 
absorbed  with  great  difficulty,  since  new  blood  is  always  formed  from  the  degenerated,  ruptured, 
or  excised  blood-vessels,  which  have  become  incapable  of  retraction  to  the  same  amount  that  the 
serum  is  carried  off.  If,  finally,  the  hemorrhages  cease,  large  coagula  remain  behind,  which,  united 
with  the  products  of  the  inflammatory  process,  become  strongly  pigmented  plugs,  and  again  close 
the  pupil,  even  when  a  very  large  pupil  is  formed,  which  seldom  occurs,  on  account  of  the 
extreme  rottenness.  In  some  cases  we  may  avoid  this  danger,  if  we  succeed  in  separating  the 
iris  from  the  plug  closing  the  pupil,  and  drawing  it  out  of  the  corneal  wound  without  hemor- 
rhage.   We  may  then  leave  the  prolapsed  portion  in  the  wound  without  cutting  it  off. 

But,  as  a  rule,  we  do  not  thus  attain  the  desired  result,  since  the  membranes  on  the  iris, 
which  are  seldom  absent  under  such  circumstances,  only  rarely  follow  the  forceps,  and  their 
subsequent  separation  is  a  very  severe  maneuver,  which  is  almost  always  accompanied  by 
hemorrhage  or  great  irritation.  The  final  result  is  thus  generally  negative,  and  often  the 
condition  is  rendered  worse.  Each  new  attempt  increases  the  danger,  until  finally  there  is 
unmistakable  evidence  of  the  atrophy  of  the  eye-ball,  which  continues  to  advance  further  and 
further.  In  isolated'cases  the  inunction  treatment  has  proved  useful.  If  this  does  not  avail,  and 
if  the  other  eye  appears  sympathetically  affected,  while  the  one  first  attacked  excludes  all 
hope  of  visual  power,  we  may  attempt  enucleation.  Unfortunately,  this  does  not  give  assurance 
enough  to  imperatively  recommend  it.    Often  the  process,  in  spite  of  this,  passes  over  to  the 
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other  globe.  In  many  cases  the  latter  is  drawn  into  participation  very  soon,  and  the  sad  condi- 
tion which  has  been  described  becomes  binocular.  There  is  then  generally  no  reason  to  believe 
that  the  affection  of  the  other  eye  is  sympathetic,  but  it  appears  rather  as  if  internal  causes  had 
excited  the  morbid  process  on  both  sides. 

"Where  the  iris  appears  very  tense,  very  much  disorganized,  discolored,  and 
traversed  by  thick  vessels,  from  dense  tendinous  neoplasia  which  lie  on  its  posterior 
surface,  the  performance  of  an  iridectomy  is  quite  as  difficult. 

Not  unfrequently  it  can  not  he  done  at  all,  because  the  iris  can  not  be  seized  by 
the  forceps,' or  it  tears  in  shreds,  while  the  neoplasia  remain  behind.  But  if  we 
succeed  in  making  an  opening  in  the  neoplastic  membrane  and  the  iris,  the  success 
is  generally  very  slight;  the  attacks  of  inflammation  and  ciliary  neurosis  are 
repeated,  and  lead  finally  to  the  loss  of  the  eye,  perhaps  also  to  destruction  of  the 
globe.  In  such  cases,  according  to  recent  experience,  it  seems  advisable  to  combine 
the  iridectomy  with  extraction  of  the  lens.  Eegard  for  the  latter  need  not  cause 
us  to  be  restrained  from  this  procedure,  for  it  is  generally  cataractous.  But  the  fact 
should  not  be  overlooked  that  this  is  a  more  formidable  operation  than  the  simple 
iridectomy,  and  that  the  danger  of  a  severe  inflammatory  reaction  is  much  greater. 
In  general,  therefore,  the  operation  is  scarcely  adapted  to  those  cases  in  which  we 
wish  to  prevent  a  sympathetic  affection  of  the  other  eye.  If  the  ciliary  region  is 
very  sensitive  to  pressure,  we  should  strictly  avoid  the  method  in  question.  It  is 
much  more  advisable  to  enucleate  the  eye.  Iridectomy,  combined  with  extraction 
of  the  lens,  does  the  best,  when  the  other  eye  has  already  lost  its  functions,  and 
requires  no  more  consideration  where  there  is  no  kind  of  irritation  present,  and  the 
whole  idea  of  treatment  concentrates  in  the  replacement  of  a  moderate  degree  of 
vision  of  one  eye. 

Enucleation  is  not  to  be  replaced  by  artificially-induced  suppuration  of  the  giobe,  on  account 
of  the  irritation,  often  severe  and  tedious,  connected  with  it.     (Graefe). 

Authorities.— Graefe,  A.  f.  0. 1.  1.  S.  402,  II.  S.  202, 210,  218,  220,  et  seq.  III.  2.  S.  337,  et  seq. 
IV.  2.  S.  150, 152  ;  IX.  2.  S.  105,  109 ;  kl.  Mntbl.  1863,  S.  447,  449,  Graefe  und  Schweigger,  A.  f.  O. 
VI.  2.  S.  116,  et  seq. — Seconal,  Clinica  oc.  di  Genova.  Riassunto.  Torino.  1865.  P.  29. — Ammon,  A. 
f.  O.  I.  2.  S.  119, 124, 127.— Hirschler,  Wiener  med.  Wochenschrift.  1865.  Nr.  91,  92.—  Frank  und 
Streatfield  nach  Hirschler. — Sämisch,  kl.  Mntbl.  1866. 111, 113, 115. — Haase,  ibid.  S.  255. — Stellwag, 
Ophth.  IL  S.  143,  et  seq. — Arlt,  Die  Krankheiten  des  Auges.  Prag.  1853.  II.  S.  71.  Zeitschrift  der 
Wien.  Aerzte.  1859.  S.  149,  151.— Pusinelli,  ibid.  S.  203,  264.— Tetzer,  Bydl,  ibid.  Jahrb.  1866.  4. 
S.  27,  30,  Zl.—Critchett,  kl.  Mntbl.  1863.  S.  440,  et  seq.—  Ponders,  ibid.  S.  448.— Liebreich,  ibid.  S. 
450. — Homer,  ibid. — Pagenstecher  und  Sämiich,  kl.  Beobachtungen.  Wiesbaden.  1861.  I.  S.  21, 
et  seq. — H.  Müller,  A.  f.  O.  IV.  1.  S.  364,  et  seq. — Verhdlgen.  der  Würzbnrger  phys.  med.  Ges. 
1858.  8.  Mal  d—  Pagenstecher,  ibid.  VII.  1.  S.  99,  et  seq.— Klebs,  ibid.  XI.  2.  S.  235,  237,  240.— 
Wedl,  Atlas  Iris-Chor.,  Sitzungsberichte  der  Wiener  k.  Akad.  d.  Wiss.  48.  Bd.  S.  384,  et  seq.— 
Maats,  Zesde  Jaarlijksch  Verslag.  Utrecht.  1856.  S.  25,  et.  seq". 


2.    Glaucoma. 

Symptoms. — These  comprehend  the  sensible  increase  of  hardness  of  the  globe,  the 
ophthalmoscopic  appearances  of  excavation  of  the  optic  nerve,  the  symptoms  of  hyper- 
emia and  inflammation,  as  well  as  a  great  variety  of  disturbances  of  vision. 

1.  The  hardness  of  the  globe  is  best  perceived  by  the  sense  of  touch,  by  placing 
the  index-finger  of  each  hand  on  the  inner  and  outer  side  of  the  anterior  half  of  the 
eye-ball,  the  lids  being  closed,  and  making  slight  pressare  toward  the  center  of  the 
eye.  The  instruments  devised  for  this  purpose,  tension  measurers,  ophthalmotonom- 
eter (Earner,  Don),  by  no  means  answer  the  requirements  which  may  be  reasonably 
demanded. 

In  the  greater  number  of  cases  the  increase  of  resistance  is  exceedingly 
marked ;  the  globe  often  feels  quite  as  hard  as  bone  or  wood.  From  this  extreme, 
the  hardness  descends  by  various  gradations  to  those  degrees  which  may  be,  not 
unfrequently,  found  in  normal  eyes.  It  frequently  even  varies  in  the  same  eye, 
within  large  limits,  at  one  time  increasing,  at  another  decreasing.  Its  amount  is 
decided  as  well  by  the  greatness  of  the  resistance  which  the  capsule  of  the 
globe  offers  to  its  distention,  as  from  the  amount  of  the  intraocular  pressure. 
This  latter  is  very  changeable  in  glaucoma,  since  it  depends  considerably  on  the  intra- 
vascular lateral  pressure,  and  this  is  influenced  here-,  as  in  other  places,  by  a  variety 
of  circumstances.  Especially  in  inflammatory  episodes  of  glaucoma,  and  congestive 
conditions,  whether  they  depend  upon  mechanical  grounds  or  proceed  from  the  vaso- 
motory  nerves,  there  is  almost  always  very  great  increase  of  the  intraocular  pres- 
sure, and  consequently  resistance  of  the  eye-ball. 

"Where  one  eye  is  still  normal,  the  difference  in  that  and  the  affected  one  shows 
how  much  of  the  hardness  of  the  latter  is  to  be  ascribed  to  the  increase  of  intra- 
ocular pressure,  for  then  it  is  more  than  probable  that  the  other  element  of  the 
resistance  of  the  globe,  the  rigidity  of  the  capsule,  has  been  extended  on  both  sides 
to  the  same  degree.  But  where  the  other  eye  is  glaucomatous,  or  in  any  other  way 
affected,  such  a  comparative  test  can  not  easily  estimate  the  increase  of  internal 
pressure.  It  would,  even,  often  be  impossible  to  show  an  increase  of  intraocular 
pressure,  were  there  not  united  with  it  certain  symptoms  which  have  characteristics 
enough  to  allow  us  to  come  to  a  conclusion.  Among  these  are :  very  decided  pulsa- 
tion in  the  central  portion  of  the  retinal  vessels ;  narrowing  of  the  aqueous  chamber; 
dilatation,  sluggishness,  or  complete  rigidity,  of  the  pupil ,  limitation  of  the  accom- 
modation, and,  often,  decrease  in  the  refraction  of  the  dioptric  apparatus ;  finally, 
anassthesia  of  the  cornea. 

The  pulsation  is  first  seen  in  the  veins,  but,  on  increase  of  the  pressure,  appears  in 
the  arteries.  Here  the  rigidity  of  the  sclerotica  and  of  the  walls  of  the  vessels  act 
together ;  perhaps  the  bending  of  the  central  twig  at  the  edge  of  the  excavation 
assists  also.  These  are  sufficient  to  excite  the  phenomenon.  The  increase  of  the 
intraocular  pressure  is  always  a  very  important  agent  in  the  appearance  of  the  pulse. 
Where  the  venous  pulsation  is  very  distinct,  and  the  arterial  is  spontaneously  per- 
ceived, or  by  the  exercise, of  a  small  amount  of  external  pressure,  we  shall  be  seldom 
in  error  when  we  consider  the  intraocular  pressure  as  increased. 
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The  narrowing  of  the  aqueous  chamber  brings  the  increase  of  the  fluid  of  the 
vitreous  immediately  to  our  perception.  This  plays  an  important  part  in  the  increase 
of  pressure.  la  the  first  stages  of  the  disease  this  is  not  always  very  distinct,  but 
in  the  advance  of  the  process,  the  iris  and  lens  are  always  pressed  forward,  and 
finally  the  chamber  is  entirely  removed,  since,  with  the  atrophy  of  the  anterior  uveal 
portions,  the  sources  of  the  aqueous  humor  are  exhausted. 

The  increase  of  the  intraocular  pressure  is  most  plainly  indicated  by  the  impair- 
ment of  the  mobility  of  the  iris.  The  pupil  becomes  somewhat  wider,  and  reacts 
very  sluggishly,  or  not  at  all,  to  light.  This  symptom  is  never  absent  where  an 
increase  of  the  intraocular  pressure  really  exists,  but  it  may  be  wanting  where  the 
hardness  of  the  globe  is  to  be  ascribed  to  resistance  of  the  sclerotica.  In  the 
advanced  stages  of  the  process  the  iris  is  generally  reduced  to  a  small  border.  The 
mydriasis  is  of  the  highest  degree,  except  when  in  the  course  of  the  glaucoma  an 
iritis  has  been  developed,  which  has  left  adhesions  of  the  pupillary  margin. 

The  diminution  of  the  refractive  power  of  the  dioptric  apparatus  is  a  necessary 
result  of  the  flattening  of  the  cornea,  and  this  again  is  the  result  of  the  attempt  of 
the  capsule  of  the  globe,  with  its  increased  tension,  to  approach  the  spherical  shape. 
In  very  marked  increase  of  the  intraocular  pressure,  the  effect  of  this  mechanical 
agent  may  be  often  recognized  as  the  immediate  effect  of  the  abolition  of  the  ridge, 
which  the  corneal  border  forms  with  the  anterior  boundary  of  the  sclera.  The 
limitation  of  the  range  of  accommodation  may  be  explained  by  the  pressure,  and 
perhaps  also  by  the  stretching  which  the  ciliary  nerves  in  the  interior  of  the  globe 
must  suffer  under  the  circumstances  in  question.  But  it  is  only  a  rapid  loss  of  this 
which  may  be  ascribed  to  increase  of  intraocular  pressure,  since  gradual  lessening 
of  the  refraction  and  of  the  range  of  accommodation  very  frequently  precede 
glaucoma,  and  are  the  symptomatic  expression  of  senile  involution,  which,  as  it  were, 
prepares  the  way  for  the  whole  process,  and  finds,  as  is  well  known,  the  most  favor- 
able footing  in  the  crystalline  lens.     (Sclielske,  Eaffmans.) 

Anesthesia  of  the  cornea  is  only  present,  as  a  rule,  when  there  is  very  consid- 
erable increase  of  the  intraocular  pressure.  It  is  not  always  evenly  developed  in 
the  various  parts  of  the  cornea,  and  varies  in  degree  very  much.  Often  the  want 
of  sensitiveness  of  the  cornea  in  completely  developed  glaucoma  is  so  great,  that 
touching  the  part  with  the  finger  or  a  feather  is  scarcely  perceived.  Like  the  impaired 
mobility  of  the  iris  and  of  the  muscles  of  accommodation,  this  is  for  the  greater. 
part  to  be  ascribed  to  the  effect  exercised  upon  the  nerves.  In  the  later  stages 
material  changes  in  the  nerves,  and  the  affected  parts  themselves,  may  act  as  causes. 
(Graefe.) 

2.  The  glaucomatous  excavation  is  chiefly  shown  by  the  ophthalmoscope,  by  the 
bending  of  the  retinal  vessels  on  the  outermost  border  of  the  optic-nerve  entrance, 
by  a  lateral  displacement  of  the  point  of  exit  of  the  vessels,  and  by  the  papilla 
being  encircled  by  a  bright,  light  ring.     (Ed.  Jaeger). 

In  partial  excavations  we  notice  only  a  deviation  on  each  vascular  twig,  which 
passes  out  of  the  excavated  portion  of  the  optic  papilla.  It  passes  over  the  periph- 
eral portion  in  an  acute  arch,  or  appears  actually  bent.  (Chrom,.  Utk.,  P.)  The 
remaining  twigs  reach  in  a  straight  direction  over  the  edge  of  the  papilla  toward 
the  porus  opticus,  wiiich  is  often  plainly  distorted,  being  inclined  toward  the  inner 
border  of  the  optic-nerve  entrance. 

If  the  excavation  be  already  complete,  but  not  far  advanced  in  its  development, 
we  find  all  the  retinal  branches  on  the  edge  of  the  nerve-entrance  curved  back- 


GLAUCOMA.      SYMPTOMS.  239 

ward,  but  not  yet  interrupted.  We  may  see  them  all  at  once,  in  their  entire  length, 
up  to  the  laterally  displaced  porus  opticus. 

On  the  contrary,  in  fully-developed  flask-shaped  excavations  (chrom.  lith.,  Q), 
the  vessels  appear  sharply  cut  off  on  the  outermost  border  of  the  pupil,  and  in  case 
they  pass  over  in  an  oblique  direction,  we  find  them  beak-shaped,  since  the  curved 
extremity  of  its  long  axis  comes  in  sight,  and  appears  generally  of  a  dark-red  color. 
If  the  central  vessels  lying  in  the  papilla  are  present,  they  appear  displaced  from 
the  side  toward  the  branches,  which  are  bent  over  the  edge  of  the  excavation. 
But  if  the  mirror  be  so  turned  that  the  affected  portion  of  the  lateral  wall  of  the 
excavation  is  seen,  we  may  often  easily  recognize  the  twig  uniting  the  vessels 
running  down  on  the  side,  but  covered  by  the  overhanging  border,  by  holding  the 
mirror  directly  before  the  eye. 

The  central  portions  of  th6  vessels  present  themselves,  especially  in  the  first 
stages  of  the  process,  often  in  a  very  clear  and  distinct  image.  The  arteries  are  of 
normal  diameter  or  somewhat  narrowed ;  the  veins,  on  account  of  pressure,  are 
decidedly  broader,  and  frequently  woven  over  by  a  net- work  or  convolution  of  small, 
frequently  anastomosing  collateral  branches.  In  the  further  course  of  the  disease, 
on  the  contrary,  some  or  all  of  the  central  twigs  become  gradually  paler,  and  appear 
veiled  over  by  a  more  or  less  opaque,  grayish  tissue.  Isolated  central  branches 
finally  disappear  entirely.  "We  find  in  the  excavation  only  one  or  more  vascular 
twigs,  which,  considering  their  abnormal  direction,  may  be  considered  as  collateral, 
and  are  generally  venous.  Often  all  the  vessels  recede  from  the  porus  opticus, 
which  has  been  displaced  laterally.  The  excavated  optic-nerve  entrance  appears 
completely  deprived  of  vessels,  and  all  the  retinal  vessels  seem  sharply  cut  off  on 
the  edge  of  the  papilla. 

The  excavation  itself,  when  fully  developed,  gives,  on  examination  with  the  oph- 
thalmoscope, the  impression  of  an  elevation  instead  of  a  depression.  This  is  a  decep- 
tive appearance,  due  to  the  refraction.  (Ad.  Weber.)  Still  we  recognize  its  concavity 
by  the  form  of  the  shadow.  (Chrom,  lith.,  P,  0.)  The  breadth  and  darkness  of  this 
always  falls  to  the  side  from  which  the  light  comes ;  accordingly  it  changes  its  appear- 
ance with  the  position  of  the  ophthalmoscope.  This  shadow  is  ring-shaped,  more  or 
less -broad,  and  surrounds  the  porus  opticus,  which  is  generally  very  markedly 
pressed  inwards  at  a  greater  or  less  distance.  It  is  always  indistinct  on  its  central 
border,  but  sharply  bounded  toward  the  periphery  of  the  excavation. 

"Where  the  glaucomatous  excavation  is  developed  on  a  papilla,  which  has  also  a  congenital 
excavation,  we  may  often,  in  the  early  stages,  distinguish  both  forms.  "We  observe  quite  distinctly 
the  double  sinking-in  of  the  optic-nerve  entrance,  especially  the  double  distortion  and  displace- 
ment of  the  vessel.  Subsequently  the  congenital  excavation  becomes  more  indistinct,  and  is  lost 
in  the  complete  excavation.     (Ed.  Jaeger.} 

The  color  of  the  optic-nerve  entrance  inclines  in  the  beginning  to  red,  on  account 
of  the  existing  venous  congestion,  or,  in  consequence  of  abundant  extravasations,  to  a 
blood-red.  Later  on,  the  color  runs  into  a  gray  or  a  grayish  blue,  on  account  of 
progressive  atrophy  of  the  nerve-elements.  Sometimes  it  inclines  to  green  or  a  ten- 
dinous white ;  sometimes  the  floor  of  the  excavation  is  spotted  with  a  dirty  gray- 
yellowish  color. 

A  light  yellowish-white  arch  or  ring  (chrom.  lith.,  Q),  which  encircles  the 
excavated  optic-nerve  entrance,  is  very  characteristic.     This  is  the  more  distinct  and 
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broader  the  more  the  excavation  is  developed,  and  the  further  advanced  is  the 
atrophy  of  the  parts.  It  probably  depends  upon  the  reflection  of  light  from  the 
anterior  layers  of  the  scleral  ring,  which  takes  no  part  in  the  distention,  and,  since 
it  surrounds  a  naturally  somewhat  smaller  opening  than  the  posterior  layers  of  the 
sclera,  it  forms  at  the  base  of  the  excavation  a  somewhat  prominent  or  even  over- 
hanging border.     {Ed.  Jaeger.) 

Kecently  it  is  said  to  be  established  by  pathological  investigations,  that  the  border  in  question 
is  caused  by  complete  atrophy  of  the  choroidal  ring  surrounding  the  papilla;  and  a  further  point 
of  origin  is  found  in  the  great  tension  and  stretching  of  the  quite  large  fibers  which  sometimes 
reach  from  the  choroid  ring  to  the  lamina  cribrosa.    {Schweig ger.~) 

3.  The  congestion  in  the  inner  vascular  region  is  made  evident  by  the  great  enlarge- 
ment of  the  anterior  ciliary  venous  twigs.  "We  observe  a  great  number  of  dark, 
swollen  vessels  suddenly  bursting  forth  from  the  sclerotica  on  the  anterior  aspect  of 
the  globe,  which  pass  over  its  equator  with  a  tortuous  and  anastomosing  course.  A 
high  degree  of  tension  increases  the  number  and  the  caliber  of  the  distended  veins. 
The  hyperasmia  is  especially  marked  during  the  inflammatory  attacks.  Then 
there  appears  a  finer  vascular  net-work,  forming  a  sort  of  vascular  ring  about  the 
cornea,  which  betrays  its  venous  character  by  its  bluish  or  brownish  color,  and  is 
not  unfrequently  accompanied  by  an  cedematous  swelling  of  the  surrounding  tissue 
and  of  the  conjunctiva.  In  the  later  stages  of  glaucoma,  where  the  degeneration  in 
the  inner  parts  of  the  eye  and  in  the  walls  of  the  vessels  is  already  far  advanced,  the 
collateral  branches  generally  preponderate,  the  episcleral  tissue  appears  every 
where  traversed  by  much-enlarged  venous  twigs,  part  of  which  come  directly  from 
the  vessels  of  the  anterior  scleral  zone,  loop  into  large  meshes  and  irregular  arcs, 
and  posteriorly  unite  in  largely-developed  trunks.  They  then  run  in  the  most  varied 
directions  toward  the  equator  of  the  globe.  Very  often  these  congestions  lead  to 
hemorrhages,  both  in  the  internal  parts  of  the  eye  and  in  the  episclera,  especially 
when  they  are  suddenly  increased  by  a  rapid  change  in  the  amount  of  intraocular 
pressure. 

4.  The  glaucomatous  inflammation  is  evinced,  apart  from  the  accompanying  epi- 
scleral inflammation,  chiefly  by  a  greater  or  less  yellowish-gray  or  gray-diffuse 
opacity  of  the  vitreous,  of  the  cornea,  and  the  aqueous  humor.  "When  the  inflam- 
matory process  is  very  severe,  this  is  often  so  considerable,  that  the  iris  appears 
enveloped  in  a  thick  cloud,  and  the  examination  of  the  fundus  of  the  eye  is  impossible. 
On  the  recession  of  the  inflammation,  this  opacity  is  greatly  lessened,  the  cloud  over 
the  fundus  becomes  thinner  and  thinner,  and  finally  allows  the  boundaries  of  the 
individual  parts  to  glimmer  through,  or  even  completely  disappears,  so  that  we  see 
clearly  with  the  ophthalmoscope.  ¥e  do  not  find  any  special  ophthalmoscopic 
evidences  of  serous  choroidal  inflammation.  The  cloudiness  of  the  dioptric  media, 
in  connection  with  the  dilatation  of  the  pupil,  causes  a  peculiar  grayish-blue  or 
grayish-green  reflex  from  the  fundus.  This  reflex,  coming  from  the  depth  of  the 
globe,  was  formerly  regarded  as  the  chief  symptom  of  the  disease,  and  from  it  the 
process  was  called  "glaucoma,  green  cataract."  It  may,  however,  be  absent,  and  is 
only  then  remarked  when  decided  dilatation  of  the  pupil  has  occurred,  and  hence 
can  not  be  recognized  as  a  pathognomonic  symptom. 

It  is,  moreover,  only  an  increase  of  the  reflection  perceived  in  mydriasis,  irideremia,  <fcc,  and 
this  increase  results  from  the  cloudiness  of  the  dioptric  media.    In  this  regard,  cloudiness  of  the 
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aqueous  has  a  particular,  direct,  determining  influence,  as  the  results  of  paracentesis  cornea?  show 
with  certainty.  The  bluish  cloudiness  of  the  fundus  is  changed  to  a  grayish  green  by  the  senile 
gilding  of  the  nucleus  of  the  lens.  The  gray  cloudiness  of  the  vitreous,  also,  decidedly  increases 
the  intensity  of  the  reflected  light,  and  the  not  unfrequent  yellow  color  of  this  part  doubtless 
increases  the  cause  for  the  reflections  appearing  yellow  or  greenish. 

5.  Disturbances  of  vision  are  particularly  noticeable  in  glaucoma.  Tbey  are 
usually  very  marked  from  the  commencement.  In  the  acute  inflammatory  form,  it 
even  not  unfrequently  happens  that  vision  is  reduced  to  quantitative  perception  of 
light  in  a  few  days,  or  even  hours.  In  the  great  majority  of  cases,  however,  a  grad- 
ual loss  of  vision  is  observed.  Then,  at  first,  the  patients  often  complain  only  of  a 
disturbing  indistinctness  of  the  impressions  (especially  when  small  objects  are 
looked  at),  -which  can  not  be  entirely  removed  by  neutralizing  the  existing 
anomalies  of  accommodation  or  refraction,  but  may  be  lessened  by  stronger  and 
more  suitable  illumination  of  the  objects,  as  well  as  by  bringing  them  nearer  to  the 
eye,  that  is,  by  increasing  the  visual  angle.  Gradually  the  indistinctness  of  the  per- 
ceptions increases.  In  ordinary  daylight  a  more  or  less  thick  fog  lies  over  the  visual 
field ;  but  with  artificial  illumination,  a  light  placed  in  a  dark  space  appears  sur- 
rounded by  a  halo,  which  often  gives  all  the  colors  of  the  rainbow,  and  this  in  such 
a  way  that  on  the  outer  side,  greenish  blue,  on  the  inner,  red,  is  in  excess.  (Haffmans.) 
The  fog  thickens  so  that  it  actually  envelops  objects,  or  the  visual  field  darkens  to 
such  an  extent  that  going  alone  becomes  impossible ;  even  the  qualitative  perception 
of  light  entirely  ceases. 

Before  it  attains  this  point,  limitation  of  the  visual  field,  as  a  rule,  manifests 
itself.  This  begins  almost  always  at  the  inner  side  of  the  monocular  field  of  vision, 
and  its  boundary  extends  like  the  cord  of  an  arc.  Gradually,  or  suddenly,  with 
temporary  increase  of  central  disturbance  of  vision,  this  boundary-line  advances  to 
the  middle  of  the  visual  field,  while  simultaneously  the  two  ends  at  the  upper  and 
lower  periphery  of  the  visual  field  progress  outwardly  and  finally  unite,  so  that  the 
field  of  vision  appears  contracted  from  all  sides.  The  further  reduction  of  the 
field  of  vision  is  then  very  exceptionally  concentric  ;  as  a  rule,  it  is  contracted  to  a 
small  slit,  whose  direction  is  almost  always  diagonal,  and  in  which  more  or  less 
clear  perceptions  are  still  possible.  Sooner  or  later  this  remainder  of  retinal  sen- 
sibility also  disappears,  and  absolute  amaurosis  occurs.  (Graefe^) 

The  cause  of  haziness  in  the  vision  is  doubtless  intimately  connected  with  the  opacities  of  the 
dioptric  media,  as  it  usually  increases  and  diminishes,  and  even  disappears,  with  the  latter.  In 
the  same  way  the  brightness  that  is  to  be  seen  around  a  light  in  a  dark  place,  is  to  be  imputed 
to  the  opacities ;  it  is  a  purely  physical  phenomenon,  which,  probably  depends  on  interruption  of 
the  rays.  The  arrangement  of  the  various  colors  points  to  this.  Inasmuch  as  the  ring  of  colors 
disappears  if  the  pupil  is  contracted,  or  the  patient  looks  through  a  small  hole,  it  is  to  be  supposed 
that  the  rays  passing  through  the  peripheral  parts  of  the  media  participate  most  in  the  deviation 
caused  by  the  interference.  {Hoffmann.) 

The  perception  of  smoky  cloudiness  of  the  visual  field,  and  especially  actual  darkening  of 
the  latter,  are,  on  the  contrary,  the  expression  of  an  actual  disturbance  of  the  retina  and 
optic  nerve.  They  are  partly  to  be  ascribed  to  the  material  changes  of  the  tissue  of  the  optic 
nerve  and  retina.  They  are  partly,  however,  to  be  referred  to  increase  of  the  intraocular 
pressure.  It  is  certain  that  such  darkenings  may  be  artificially  excited  in  a  normal  condition,  if 
the  tension  of  the  sclerotica  is  elevated  to  such  a  degree,  by  external  pressure,  that  the  arteries 
begin  to  pulsate.  On  the  other  side,  this  view  is  supported  by  the  fact  of  the  influence  which  the 
relaxation  of  the  tension  of  the  capsule  exercises  upon  the  impairment  of  vision. 

The  limitations  of  the  visual  field  and  the  final  amaurotic  blindness  are  results  of  the  tension 
16 
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aud  degeneration  or  the  nerve-filaments  in  the  excavation,  as  well  as  of  the  gradual  progress  of 
the  atrophy  within  the  globe,  and  of  the  optic  nerves.  It  is  remarkable  that,  with  already  existing 
amaurosis,  the  patient  is  often  deceived  about  the  state  of  his  eye,  by  subjective  illumination  of 
the  visual  field.  At  certain  times  of  day,  or  on  certain  regularly  returning  days,  he  sees  the 
entile  visual  field  in  a  bright  whitish-yellow  or  bluish  light,  and  is  only  too  much  inclined  to 
consider  this  as  an  objective  perception.  This  deceptive  sensation  is  the  expression  of  the  inflam- 
matory excitement,  in  which  the  elements  of  the  optic  nerve  are  maintained  by  the  glaucomatous 
process  gradually  progressing  in  them  in  a  centripetal  direction.  Since  this  progress  is  as  a  rule 
slow,  the  patient  often  counts  his  bright  aud  dark  days,  after  the  globe  has  long  been  hopelessly 
atrophied. 

6.  The  symptoms  occurring  with  glaucoma  are  chrornopsia,  photopsia,  and  pain. 
These  are  very  inconstant,  and  may  vary  in  all  possible  degrees  of  intensity. 
Appearances  of  sparks  and  colors  are  partly  connected  with  disturbances  of  circula- 
tion, and  are  decidedly  increased  by  increase  of  the  latter.  Pain  may  be  absent 
throughout.  In  inflammatory  glaucoma,  however,  it  is  often  very  severe,  occa- 
sionally even  excessive.  It  often  radiates  in  various  directions.  Maddening  head- 
aches, especially,  are  common  accompaniments.  Sympathy  of  the  stomach  also 
often  shows  itself,  and  in  some  cases  nausea  and  vomiting  are  observed. 

Causes. — G-laucoma  is  developed,  so  to  speak,  only  on  ground  already  prepared 
for  it.  It  presupposes  a  certain  amount  of  rigidity  and  tension  in  the  capsule 
of  the  globe.  Since  this  condition  is  not  unfrequently  habitual,  congenital,  and 
rapidly  develops  with  advancing  age,  glaucoma  sometimes  occurs  very  early  in 
life,  from  the  twentieth  to  the  thirtieth  year.  But,  as  a  rule,  the  loss  of  distensibility 
is  to  be  ascribed  to  a  senile  change  in  the  capsule  of  the  globe,  and,  in  accordance 
with  this,  glaucoma  is  especially  a  disease  of  advanced  life.  It  generally  appears 
after  the  fiftieth  year.  The  intimate  connection  which  may  be  shown  to  exist 
between  the  rigidity  of  the  sclerotica  and  atheromatous  processes  in  the  walls  of 
the  efferent  and  afferent  vessels,  explains  the  prominent  etiological  signification 
which  has  for  a  very  long  time  been  ascribed  to  gout. 

If  once  the  disposition  exists,  any  kind  of  a  provocation  is  soon  sufficient  to 
develop  glaucoma.  Not  unfrequently  the  cause  acts  on  a  single  part  of  the  globe, 
and  causes  an  inflammation  of  it,  and  the  irritation  connected  therewith,  and  the  dis- 
turbance of  circulation,  lead  subsequently  to  glaucoma  {glaucoma  semnda/riurn, 
consecutivum).     Thus,  at  times,  a  keratitis  or  iritis  may  lead  to  glaucoma. 

The  secondary  development  of  glaucoma  is  most  frequently  observed  in  conse- 
quence of  irido-choroiditis,  which  is  maintained  and  increased  by  complete  posterior 
synechia  of  the  pupillary  margin,  by  dislocation  or  breaking  up  and  subsequent 
swelling  of  the  lens,  by  progressive  staphyloma  of  the  cornea. 

But,  as  a  rule,  glaucoma  appears  primarily  either  in  consequence  of  great  external 
injury,  when  it  generally  is  of  an  inflammatory  character,  or,  what  is  much  more 
frequent,  without  any  sufficient  external  cause. 

Course. — Glaucoma  presents  great  varieties  in  its  commencement,  development, 
and  whole  course,  which  are  of  the  greatest  practical  importance  ;  so  that,  in  fact, 
they  have  been  made  a  ground  of  division,  and  a  series  of  different  forms  distin- 
guished from  them,  which,  however,  are  variously  connected,  and  often  pass  into 
each  other.     (Gh'aefe.) 

A.  In  certain  cases,  glaucoma  appears  as  such  from  the  commencement,  without 
any  peculiar  signs  preceding  it. 

1.  The  development   of   glaucoma  is,  under  such  circumstances,   often   quite 
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unnoticed,  quietly  progressing,  so  that  the  patient  overlooks  his  state,  at.d  is  often 
first  disturbed  when  the  disease  is  far  advanced.  Patients  usually  complain  of  a 
rapid  diminution  of  vision  in  one  or  hoth  eyes,  which  occasionally  and  temporarily 
is  especially  marked  as  well  in  distant  as  in  near  vision,  in  reading,  writing,  &c.  On 
more  careful  examination,  we  find  a  decided  decrease  of  accommodation  and  refrac- 
tion, often  also  hypermetropia,  and  frequently  a  certain  obtuseness  of  the  retina. 
The  weaker  eye  usually  feels  somewhat  harder,  indicating  an  increase  of  the  intra- 
ocular pressure.  The  pupil  is  frequently,  but  not  by  any  means  always,  somewhat 
dilated  and  more  sluggish  in  its  motions;  the  dioptric  media  are,  however,  without 
perceptible  change.  Ophthalmoscopically,  we  perceive  a  partial  or  even  total,  if 
not  quite  fully  developed,  glaucomatous  excavation,  with  or  without  decided  displace- 
ment of  the  porus  opticus,  much-enlarged  venous  trunks,  and  the  occurrence  of 
arterial  pulsation,  on  a  comparatively  slight  pressure  of  the  finger  on  the  globe. 
Then  a  non-inflammatory  or  simple  glaucoma  exists. 

Glaucoma  may  remain  in  this  state  for  months,  or  even  longer,  without  a  material 
change  in  the  symptoms,  and  especially  without  the  impairment  of  vision  being 
decidedly  increased ;  but  the  excavation  increases  more  and  more.  As  a  rule,  how- 
ever, very  perceptible  increase  of  symptoms  is  felt ;  the  disease  progresses  gradually, 
or  with  temporary  exacerbations  and  remissions,  or  intermissions;  the  globe 
becomes  harder,  the  congestions  become  more  and  more  distinct,  the  cornea  less 
sensitive,  the  aqueous  chamber  narrower,  the  pupil  wider  and  more  sluggish,  or 
even  fixed,  the  excavated  papilla  acquires  the  peculiar  pale  color  of  atrophy,  the 
limitation  of  the  visual  field  increases,  while  simultaneously  central  sharpness  of 
vision  diminishes  more  and  more,  and  finally  complete  amaurosis  exists. 

Not  unfrequently  all  these  symptoms  reach  a  maximum  development;  the  com- 
pletely blind  eye  becomes  hard  as  bone,  the  cornea  anaesthetic,  the  aqueous  chamber 
almost  nothing,  the  otherwise  unchanged  iris  is  reduced  to  a  narrow  ring,  the  deeply- 
excavated  papilla  is  greatly  atrophied,  without  symptoms  of  inflammation  ever  having 
clearly  appeared.  Sometimes  the  state  above  described  exists  for  a  long  while,  even 
for  years,  till  finally  the  appearance  changes,  with  all  the  symptoms  of  phlogosis. 
More  frequently,  however,  evident  inflammations  occur  earlier ;  the  affection  acquires 
the  character  of  inflammatory  glaucoma.  This  occurs  suddenly  under  the  form  of 
an  acute,  severe,  inflammatory  attack ;  or  gradually,  and  then  usually  by  starts,  that 
is,  under  the  action  of  slight  and  evanescent  injuries,  and  with  more  or  less  complete 
intermissions.  The  attacks  announce  themselves,  under  such  circumstances,  by  rapid 
diminution  and  cloudiness  of  vision,  frequently  also  by  ciliary  neurosis ;  objectively 
by  rapid  increase  of  intraocular  pressure,  great  dilatation  and  immobility  of  the 
pupil,  as  well  as  by  discoloration  of  the  iris,  sometimes  also  by  congestion  of  the 
episcleral  vessels  and  formation  of  a  vascular  wreath,  but  especially  by  haziness  of 
the  media.  These  symptoms  are  more  or  less  clearly  pronounced  according  to  the 
intensity  of  the  temporary  attack,  and  often  change  in  degree  in  a  few  hours. 
Usually  the  attacks  are  slight  at  first,  but  increase,  little  by  little  if  not  regularly,  in 
regard  to  intensity,  duration,  and  frequency,  till  finally  the  disease  appears  constantly 
of  the  inflammatory  character,  and  henceforth  only  remits. 

2.  In  certain  cases  glaucoma  appears  from  the  first,  without  any  signs' whatever 
preceding  it,  as  a  more  or  less  severe  acute  inflammation,  and  develops  completely 
in  a  short  time. 

Exceptionally,  in.eyes  previously  normal,  vision  is  destroyed  entirely,  or  reduced 
to  the  indistinct  perception  of  light  in  a  few  hours,  or  even  half  hours  (fulminating 
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glaucoma).  Nothing  is  to  be  observed,  objectively,  but  a  decided  cloudiness  of  the  diop- 
tric media,  and  great  congestion  of  the  retinal  vessels ;  increased  tension  is  only  subse- 
quently observed,  but  increases  rapidly,  while  more  or  less  marked  ciliary  neurosis 
and  symptoms  of  congestion  appear  in  the  episclera.  Just  as  often,  however,  the 
blindness  is  combined  with  the  last-mentioned  symptoms  from  the  very  commence- 
ment. The  fulminating  glaucoma  bears  from  its  start  the  character  of  inflammatory, 
and  is  distinguished  from  the  ordinary  acute  form  by  the  sudden  blindness  and  the 
glaucoma,  rapid  development  of  the  other  symptoms,  and  soon  changes  into  the  latter 
form.  Fulminating  glaucoma  has  been  observed  especially  beyond  the  age  of  fifty- 
five;  in  hereditarily  disposed  individuals,  however,  it  occurs  also  at  puberty.  It 
always  leads  in  a  very  short  time,  in  a  few  weeks  or  days,  to  glaucomatous  excava- 
tion, and  degenerative  atrophy  of  the  deeper  parts  of  the  eye.     (Grraefe.) 

B.  In  the  great  majority  of  cases,  premonitory  signs  precede  the  glaucoma  for  a 
longer  or  shorter  time.  The  repeated  occurrence  of  headache  usually  opens  the 
series.  The  eye  itself  appears  somewhat  tense,  and  some  enlarged  venous  trunks 
appear  on  its  surface.  Then  more  or  less  evident  inflammatory  attacks  occur,  which 
announce  themselves  subjectively  by  rapid  and  decided  decrease  of  the  accommo- 
dation and  of  the  refraction,  by  foggy  vision,  the  peculiar  play  of  colors  around  a 
flame,  and  often  also  by  varying  grades  of  ciliary  neurosis  ;  and  objectively  by  marked 
increase  of  intraocular  tension  and  evidences  of  congestion,  further  by  dilatation 
and  fixedness  of  the  pupil;  often,  also,  by  narrowing  of  the  anterior  chamber,  but 
especially  by  more  or  less  cloudiness  of  the  aqueous  and  vitreous.  In  greater 
intensity  of  the  ophthalmia,  even  limitations  of  the  visual  field  occur.  Sometimes, 
also,  the  arterial  pulse  may  be  seen. 

These  attacks  recur  more  or  less  frequently,  with  or  without  external  causes,  at 
irregular  intervals  or  periodically ;  but  usually  recede  completely,  or  at  most  leave 
behind  a  somewhat  increased  tension  of  the  eye-ball  and  a  decided  diminution  of 
accommodation,  or,  perhaps,  also  of  the  refraction.  The  preliminary  stages  may  last 
for  a  long  time,  even  for  years.  Usually,  however,  they  end  soon,  even  after  the 
second  or  third  attack  has  developed;  that  is,  a  regular  intermission  does  not  again 
occur,  but  certain  symptoms  belonging  to  the  glaucoma  remain  permanently.  In 
this  relation  various  decided  differences  are  to  be  noticed. 

1.  In  many  cases,  after  one  or  other  attack,  the  typical  inflammatory  symptoms 
recede,  except  that  the  globe  remains  considerably  harder,  the  aqueous  chamber 
narrow,  the  pupil  dilated  and  sluggish,  or  immovable  ;  quite  gradually  the  charac- 
teristic excavation  of  the  optic  disc  develops,  while,  simultaneously  with  increasing 
paresis  of  accommodation,  a  very  disturbing  susceptibility  of  the  retina  and  an 
increasing  limitation  of  the  field  of  vision  show  themselves.  Then  we  have  a 
simple  glaucoma,  which  either  exists  as  such  for  a  long  time,  and  develops 
more  and  more,  or  else  by  further  manifest  inflammatory  attacks,  which  recur 
from  time  to  time  and  again  entirely  recede,  it  spasmodically  approaches  its  termi- 
nations. 

2.  In  other  cases,  after  several  attacks,  the  inflammatory  symptoms  do  not  entirely 
recede;  $iey  only  remit,  sooner  or  later  to  start  anew.  Often  the  process  vibrates 
thus,  for  months  and  years,  between  exacerbation  and  remission,  till  it  finally  termi- 
nates with  the  extreme  development  of  the  symptoms  occurring  in  glaucoma.  In 
such  cases  we  speak  of  chronic  inflammatory  glaucoma. 

3.  Finally,  it  happens  that,  after  a  longer  or  shorter  duration  of  the  prodromal 
stage,  the  glaucoma  breaks  out  all  at  once  under  the  form  of  an  intense  inflamma- 
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tory  attack.  Intense  pain  in  the  head,  a  maddening  ciliary  neurosis,  and  often,  also, 
subjective  appearances  of  light,  occur  suddenly ;  vision  diminishes  decidedly,  or  is 
entirely  removed.  The  episcleral  tissue  and  conjunctiva  appear  thickly  injected,  the 
latter  often  swelled  to  actual  Chemosis.  The  globe  has  become  remarkably  hard,  the 
cornea  hazy,  the  aqueous  chamber  narrowed,  the  aqueous  humor  cloudy,  the  iris 
greatly  discolored,  the  pupil  immovable,  dilated,  and  irregular,  the  vitreous  not  trans- 
parent, so  that  the  examination  of  the  fundus  becomes  impossible.  Often  a  few 
days  or  even  hours  suffice  to  complete  the  picture  of  glaucoma  in  all  these  details.  It 
is  usually  a  painful  night  that  brings  the  disease  to  development  in  its  completeness. 
Hence,  under  such  circumstances,  the  disease  is  called  acute  inflammatory  glaucoma. 
It  remains  a' few  days  or  weeks,  with  more  or  less  decided  remissions,  at  this  degree, 
or  even  increases ;  but  after  this  time  the  inflammatory  symptoms  decrease  perma- 
nently or  temporarily.  Still,  the  globe  and  its  functions  do  not  return  to  the  normal 
state,  but  the  process  rather  advances  further  and  further  after  entering  the  chronic 
stage,  till  finally  all  trace  of  sensitiveness  to  light  has  disappeared,  and  in  individual 
parts  of  the  globe  degenerative  atrophy  appears. 

4.  This  state,  which  may  be  called  complete  glaucoma  {glaucoma  ahsolutum,  con^ 
summatum),  is  characterized  objectively  by  bony  hardness  of  the  globe,  development 
of  a  very  coarse  venous  net-work  on  the  anterior  half  of  the  sclera ;  by  decided  rigidity, 
translucency  in  places,  and  a  peculiar  porcelain-look  of  the  atrophied  sclera;  by  flat- 
tening out  of  the  border  running  between  the  latter  and  the  cornea;  smoky  opacity 
of  the  entirely  anaesthetic  cornea  ;  obliteration  of  the  aqueous  chamber  ;  retraction 
of  the  iris  to  a  small  ring,  which  is  always  discolored,  and  in  some  places  is  com- 
pletely robbed  of  pigment,  so  that  the  connective-tissue  stroma  appears  in  the  form 
of  a  bluish-white,  fine  net-work,  or  in  thick,  tendinous  patches  ;  by  pigment  atrophy 
of  the  choroid  and  the  symptoms  of  a  highly-developed  glaucomatous  excavation, 
with  partial  or  entire  absence  of  the  central  vessels,  and  their  replacement  by  col- 
lateral circulation,  with  marked  contraction  of  the  pulsating  arteries  and  the  tendi- 
nous appearance  of  the  floor  of  the  excavation  peculiar  to  atrophy. 

Absolute  glaucoma  often  exists  months  and  years  without  any  material  change  in 
its  symptoms,  only  the  atrophy  in  individual  parts  of  the  eye,  especially  in  the  iris, 
choroid,  and  optic-nerve  entrance,  always  appears  more  distinct,  and  sooner  or  later  a 
cataractous  cloudiness  of  the  lens  occurs.  So-called  glaucomatous  cataract  is  developed 
in  consequence  of  the  impairment  in  the  nutrition.  Frequently,  however,  the  symp- 
toms change  from  time  to  time,  in  so  far  that,  after  as  before,  inflammations  occur, 
which  usually  run  their  course  with  headache,  ciliary  neurosis,  and'  subjective 
perceptions  of  light,  often  continue  for  a  long  time,  and  then  render  life  a  burden  to 
the  patient.  They  sometimes  occur  spontaneously,  sometimes  as  a  result  of  external 
cause,  and  in  fact  the  slightest  injurious  influence,  as  an  error  of  diet,  &c,  suffices  to 
produce  them. 

C.  Secondary  or  consecutive  glaucoma  bears,  on  the  whole,  the  character  of  the 
acute  or  chronic  inflammatory  form,  runs  a  similar  course,  and  is  distinguished  from 
it  by  being  preceded  and  accompanied  by  the  primary  disease. 

It  must  not  be  confounded  with  complicated  glaucoma,  i.  e..  with  the 
glaucoma  which  occasionally  develops  itself  with  other  pathological,  processes 
in  the  eye,  without  .a  direct  connection  between  the  causes  of  the  two  diseases. 
Thus,  glaucoma  occurs  sometimes  in  eyes  where  the  lens  was  already  cataractous. 
In  some  cases,  also,  glaucoma  is  complicated  with  cerebral  amaurosis.  The  early 
atrophic  discoloration  of  the  papilla  which  is  being  excavated,  and  the  peripheral 
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limitation  of  the  visual  field,  together  with  the  evidences  of  the  cerebral  disease,  give 
the  symptoms  for  correctly  diagnosticating  the  state. 

D.  Glaucoma  always  develops  itself  first  in  one  eye.  It  may  remain  confined 
to  this  eye  for  life.  This  is,  however,  exceedingly  rare,  and  only  occurs  where 
a  severe  external  injurious  influence,  as  a  blow,  &c,  has  been  the  only  cause,  or 
where  the  glaucoma  has  proceeded  secondarily  from  some  disease  confined  to  the 
affected  eye.  In  such  cases,  however,  a  predisposition  always  exists  in  the  other 
eye,  for  very  often  a  somewhat  severer  attack,  a  cataract  operation,  an  accidental 
injury,  &c,  calls  up  the  glaucomatous  process — a  fact  which  it  is  well  to  remember 
in  practice.  Primary  glaucoma,  on  the  contrary,  scarcely  ever  remains  monocular. 
If  one  eye  is  affected,  the  second  is  in  great  danger.  It  is  true,  years  sometimes 
pass  before  the  disease  shows  itself  in  the  latter.  Very  frequently,  however,  the 
preliminary  symptoms  manifest  themselves  early,  a  few  days  or  weeks  after  the 
appearance  of  the  glaucoma  in  the  other-eye,  and  the  disease  becomes  binocular. 

Sesults. —  vVith  proper  treatment,  under  favorable  circumstances,  glaucoma  is  to 
a  limited  degree  curable.  But  if  left  to  itself,  or  unsuitably  treated,  the  individual 
parts  of  the  eye  gradually  undergo  atrophy,  and  become  incapable'  of  recovering 
their  functions. 

Attacks  of  irido-choroiditis,  with  exudations  in  the  pupil  and  ciliary  processes, 
generally  form  the  termination  of  the  morbid  process.  The  globe  then  becomes 
softer,  wrinkles  and  shrivels,  while  osseous  scales  are  deposited  on  the  inner  wall 
of  the  globe,  and  the  retina  is  drawn  up  like  a  funnel,  in  consequence  of  the  vitreous 
humor  having  degenerated  into  connective  tissue. 

Partial  or  total  sclero-choroidal  staphylomata  exceptionally  develop  in  the  course 
of  glaucoma — a  result  which,  on  account  of  accompanying  pressure  on  the  ciliary 
nerves,  often  causes  maddening  pain,  and  this  the  more  certainly  the  earlier  the 
sclera  gives  way,  that  is,  the  less  the  ciliary  nerves  have  suffered  by  the  disease. 
Usually,  under  such  circumstances,  extensive  degeneration  of  the  vessels  also  occurs. 
These  frequently  show  themselves  in  the  eye  by  extensive  extravasation  of  blood 
in' the  interior.  Occasionally  they  appear  to  extend  to  the  base"  of  the  brain — at 
least  the  symptoms  of  cerebral  hypera?mia  indicate  this,  especially  constant  and  severe 
headache.  The  atrophy  of  the  individual  parts  is  then  always  very  decided,  the  iris 
and  the  conjunctiva  are  rotten,  and  tear  like  tinder.  This  state  is  called  glaucoma- 
tous degeneration.     {Graefe.) 

In  isolated  cases  the  product  of  the  proliferation  is  pus.  It  has  been  found  in 
the  choroid.  {Schiveigger.)  But  generally  the  ulceration  is  primarily  confined  to  the 
cornea.  Such  ulcers  may  again  heal.  But  they  often  break  through,  and  finally  end 
in  phthisis  of  the  globe. 

It  is  not  decided  whether  these  ulcers  stand  in  any  near  connection  to  ansesthesia  of  the 
cornea  {Graefe),  and,  in  consideration  of  the  especial  traumatic  nature  of  the  neuro-paralytic 
corneal  affections,  it  is  of  no  importance. 

Treatment. — The  first  and  most  important  task  to  be  performed  is,  in  some 
degree,  to  recompense  for  the  loss  which  the  capsule  of  the*globe  (sclerotica)  has  suf- 
fered in  its  distensibility,  and  to  reduce  to  a  physiological  standard  the  abnormally 
increased  intraocular  pressure.  The  chief  remedy  is  then  an  iridectomy,  carefully 
performed  with  a  view  to  fulfillment  of  these  objects.  {Graefe.)  All  methods  of 
treatment  previously  employed  are  far  behind  this  operation  in  the  success  obtained, 
and  are  only  to  be  considered  as  adjuncts  in  favorable  cases. 
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An  incision  into  the  sclerotica  and  an  evacuation  of  a  part  of  the  vitreous  was  long  since 
recommended  for  the  purpose  of  relaxing  the  capsule.  {Mackenzie.)  Still,  the  results  were  not 
satisfactory  enough  to  establish  this  method.  Decidedly  good  results,  however,  were  attained  by 
paracentesis  cornere.  But  these  effects,  according  to  experiments  made  with  them  (Graefe, 
Coccius),  were  not  sufficiently  permanent.  Besides,  frequent  repetitions  of  paracentesis  are  not 
without  danger,  not  to  speak  of  their  annoyance  to  the  patient.  (Secondi.)  In  England,  where 
iridectomy  has  many  opponents,  the  intraocular  myotomy  is  much  practiced.  Further  experience 
must  determine  the  practical  value  of  this  method.  The  union  of  iridectomy  with  eukleisis 
( CritcJiett)  has  theoretically  much  to  recommend  it,  but  can  not  be  considered  as  an  especial  method, 
since  an  iridectomy,  performed  as  is  prescribed  in  glaucoma,  necessarily  involves  the  adhesion  of  a 
portion  of  iris  in  the  incision.  The  distensibility  of  the  cicatrix  seems  thereby  considerably 
increased,  which  must  favor  the  object  of  the  operation. 

Certain  objections  still  cling  to  iridectomy ;  still  these  are  not  all  in  proportion 
to  the  beneficial  effects  "which  usually  follow  a  timely  and  suitably-performed  opera- 
tion. Hence  they  do  not  remove  the  indications  for  it,  but  only  render  a  guarded 
prognosis  more  necessary. 

a.  Thus,  the  sudden  relaxation  of  the  globe,  and  the  over-filling  of  the  blood- 
vessels of  the  deeper  tissues  of  the  eye  caused  by  it,  easily  induce  intraocular  hemor- 
rhage, and  this  occurs  the  more  readily,  the  further  the  process  has  already  advanced, 
and  the  more  the  walls  of  the  vessels  have  already  suffered.  In  acute  and  especially 
in  fulminating  glaucoma,  they  occur  frequently  and  extensively.  As  a  rule,  such 
extravasations  are  rapidly  absorbed,  especially  in  the  retina,  and  usually  leave 
behind  no  functional  disturbance.  Occasionally,  however,  particularly  when  the 
hemorrhage  becomes  somewhat  more  abundant,  the  result  is  a  partial  darkening  of 
the  visual  field. 

i.  If  the  iridectomy  be  done  in  the  first  stages  of  an  acute  inflammatory  glau- 
coma, during  or  just  after  one  of  the  first  manifest  attacks  of  inflammation,  in  a 
great  per  centage  of  cases  it  hastens  the  appearance  of  the  disease  in  the  other  eye, 
provided  that  this  has  already  shown  the  premonitory  symptoms — possibly,  also,  in 
case  this  eye  is  still  sound.  Ordinarily,  in  acute  inflammatory  glaucoma,  the  first 
manifest  attacks  of  inflammation  in  the  two  eyes  are  separated  by  intervals  of  months, 
or  even  years.  After  iridectomy  the  second  eye  is  often  affected  within  the  first 
four  weeks,  or  even  after  fourteen  or  eight  days.  This  objection  is  abundantly 
overcome  by  the  fact  that,  just  in  the  first  periods  of  acute  glaucoma,  iridectomy  is 
followed  by  the  best  results,  and  this  may  be  made  use  of  as  well  in  the  first  eye 
affected  as  iu  the  other,  wThile  every  delay  of  the  operation  under  such  circumstances 
is  bitterly  punished ;  of  course,  however,  the  physician  must  not  neglect  to  inform 
the  patient,  before  the  operation,  of  the  possibility  that  the  second  eye  may  be 
affected  in  a  short  time,  and  that  this  may  be  hastened  by  the  operation. 

c.  Many  believe  that  iridectomy  often  causes  rapid  formation  of  cataract  in  the  eye  operated 
on.  There  is,  however,  no  doubt  that,  in  most  cases  of  this  kind,  an  injury  of  the  capsule  has 
caused  the  cataract.  In  some  rare  cases,  however,  the  rapid  evacuation  of  the  aqueous  may 
have  caused  a  rupture  of  the  capsule  or  zonula,  and  thus  have  laid  the  foundation  for  cataract. 
(Graefe.) 

•  'd.  Kecently  attention  has  been  called  from  various  quarters  to  a  peculiar  mode  of  consolidation 
of  the  incision  regularly  made  through  the  sclera.  This  peculiar  form  of  healing,  called  "  cystoid 
cicatrization,"  has  been  frequently  observed,  and  especially  in  those  cases  where  the  signs  of 
increased  tension  were  strongly  marked  before  the  operation,  and  where  excavation  of  the  optic  disc 
was  added  to  the  posterior  staphyloma,  and  bad  rendered  iridectomy  necessary.  In  such  cases  the 
two  edges  of  the  wound  frequently  do  not  remain  in  immediate  contact,  but  the  neoplastic  tissue 
uniting  them  bulges  forward  like  a  cushion.    It  consists  of  strong  tendinous  filaments,  with  thin, 
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membranous,  more  prominent  vesicle-like  bunches  between  them.  Usually  this  ectatic  substance 
in  the  interspaces  breaks  through  from  time  to  time,  and  the  aqueous  enters  under  the  conjunctiva, 
pushing  it  forward.  This  occurrence  is  often  repeated  for  months  after  the  operation.  Cases 
have  even  been  witnessed  where,  after  two  years,  ruptures  still  occurred.  Usually  under  such 
circumstances  the  globe  remains  abnormally  soft;  still  the  chamber  has  its  normal  size.  In  slight 
degrees  of  cystoid  cicatrization,  a  few  months  after  the  operation  the  tissue  becomes,  as  a  rule, 
thicker  between  the  cicatritial  cords,  the  escape  of  aqueous  gradually  ceases,  and,  finally,  a  nearly 
normal  closure  of  the  wound  occurs.  In  higher  grades,  however,  the  thickening  and  flattening- 
out  of  the  vesicle-like  cushion  require  a  long  time.  Great  injection  of  the  conjunctiva  and  a  decided 
irritability  to  external  'injurious  influences  often  exist  during  the  whole  period.  Sometimes 
then  fatal  inflammations  occur,  which  may  increase  to  suppuration,  and  even  cause  destruction  of 
the  globe.  (Graefe.)  To  avoid  such  unfortunate  occurrences,  it  is  necessary,  in  cases  which, 
daring  the  first  weeks  after  the  operation,  show  a  tendency  to  cystoid  cicatrization,  to  enforce 
especially  stringent  dietetic  rules,  in  order  to  prevent,  as  far  as  possible,  external  injurious 
influences,  and,  besides  this,  to  compress  the  globe  periodically  by  a  light  pressure-bandage.  In 
great  ectasia  of  the  interstitial  tissue,  with  coincident  conjunctival  irritation,  it  is  advisable  to 
favor  the  normal  healing  of  the  wound  by  dividing  the  vesicle  along  one  edge  with  a  cataract- 
knife,  and  cutting  off  the  rest  of  it  with  scissors,  while  the  globe  is  firmly  fixed,  and,  after 
applying  a  pressure-bandage,  to  keep  the  patient  carefully  in  bed  for  several  days,  just  as 
after  other  severe  operations  on  the  eye.  The  ordinary  rules  suffice  for  the  treatment  of  severe 
inflammation.  (Graefe.) 

On  the  whole,  we  may  say  iridectomy  answers  better  in  glaucoma  the  sooner  it 
is  done  and  the  less  the  material  changes  undergone  by  the  internal  parts  of  the 
globe.  Its  chief  effect  consists  in  the  diminution  of  intraocular  pressure,  and  in 
the  consequent  restitution  of  favorable  conditions  of  circulation  and  nutrition.  It 
only  assists  the  removal  of  the  existing  disturbance  of  nutrition.  If  the  elements 
are  again  to  perform  their  functions,  they  must  still  exist.  Hence  comes  the  rule, 
the  operation  should  he  done  as  early  as  possible. 

1.  In  the  incipieney  of  glaucoma,  where  the  premonitory  symptoms  are  not 
severe,  and  when  they  increase  slowly,  we  shall  certainly  undergo  ho  great  risk, 
if  we  direct  the  treatment  toward  the  keeping  away  of  all  sources  of  injury 
which  may  become  the  causes  of  a  glaucomatous  process,  as  well  as  the  lessening 
and  removal  of  all  disorders  of  circulation,  or  of  an  already-existing  congestive 
condition. 

In  the  first  respect,  we  can  not  insist  too  much  on  the  giving  up  of  any  occupation  which  in 
any  degree  strains  the  eyes,  e.  g.,  reading,  writing,  sewing,  &c.  At  the  same  time  the  patient 
should  be  protected  from  the  effects  of  bright  light,  direct  sunlight,  bright  reflections,  as  well  as 
great  contrasts  of  light,  such  as  are  caused  by  artificial  illumination.  This  is  to  be  done  by  the 
avoidance  of  all  opportunities  for  such  influences,  or,  iu  case  of  necessity,  by  the  weakeuiug  of 
these  iujurious  influences  through  the  proper  use  of  protective  apparatus.  But  wind,  smoke,  dust, 
acrid  vapors,  great  change  in  temperature,  and  the  like,  may,  as  experience  teaches  us,  become 
provocations  for  an  inflammation  already  prepared  for.  At  least,  they  may  increase  the  existing 
hyperasmia  and  irritation  of  the  parts,  and  hence  the  disposition  to  glaucoma. 

They  should,  then,  be  considered  in  prescribing  a  regimen  for  the  patient.  The  patient  may  be 
recommended  to  spend  the  best  part  of  the  year  in  the  country,  in  a  climate  that  is  not  too  warm, 
to  take  a  moderate  amount  of  exercise  iu  the  open  air  dining  the  cool  part  of  the  day,  in  places 
free  from  wind  and  dust.  In  consideration  of  the  existing  local  hyperamiia,  all  bodily  and  mental 
excitement  is  as  far  as  possible  to  be  avoided.  The  diet  is  also  of  the  greatest  importance.  Drink- 
ing strong  wines,  beer,  strong  coffee,  spirituous  liquors,  is  to  be  strictly  forbidden.  Small  quanti- 
ties of  diluted  wine,  weak  coffee,  and  tea,  can  scarcely  cause  any  harm.  The  meals  should  consist 
principally  of  easily-digested  and  masticated  food,  that  which  is  not  strongly  seasoned,  and  chiefly 
vegetable.  Overloading  the  stomach  is  strictly  to  be  avoided,  and  to  guard  against  this  the 
meals  may  be  taken  often  during  the  day.     It  is  also  important  that  the  patient  do  not  sleep 
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immediately  after  dinner.  An  elevated  position  of  the  head,  and  an  avoidance  of  lying  on  the 
back,  are  to  be  recommended  at  night.  The  reasons  for  this  are  the  same  which  render  easily- 
fitting  garments  necessary,  and  tight  ones,  especially  about  the  neck,  dangerous. 

Among  the  direct  means  of  treatment,  the  occasional  application  of  cold  cloths  to  the  eyes 
and  forehead  is  to  be  recommended.  The  local  removal  of  heat  is,  however,  only  appropriate 
when  the  symptoms  of  hyperemia  plainly  appear  in  the  eye  and  brain,  and  are  accompanied 
by  elevated  temperature.  The  existence  of  gout  by  no  means  contra-indicates  the  use  of  cool 
applications.  But  they  should  always  be  employed  with  care,  and  constant  consideration  of  the 
local  temperature.  Douches  are  to  be  avoided,  on  account  of  their  irritating  effect.  Cold  baths 
also  not  unfrequently  cause  temporary  hyperemia,  and  are  in  such  cases  best  avoided.  If  there 
be  severe  pain,  hypodermic  injections  of  morphia  may  be  used. 

Moreover,  the  affection  causing  the  local  hyperaemia  often  requires  treatment  at  the  same 
time.  Thus,  in  abdominal  affections,  the  systematic  use  of  mild  laxatives,  especially  certain  mineral 
waters,  and  in  affections  of  the  heart,  digitalis  is  to  be  recommended.  The  indications  for  their 
use  belong  to  special  therapeutics.  Still,  it  should  be  mentioned  here  that  the  use  of  the  water 
of  warm  springs  for  bathing  and  drinking  involves  great  danger;  therefore  cool  waters,  and  those 
as  far  as  possible  not  creating  any  excitement  of  the  system,  should  be  substituted. 

But  if  the  attacks  of  obscuration  of  the  visual  field  come  at  shorter  intervals,  it  is 
well  not  to  postpone  the  operation,  as  the  outbreak  of  glaucoma  may  soon  he 
expected,  and  it  is  doubtful  in  what  shape  it  may  come.  It  may,  perhaps,  quickly 
cause  changes  against  which  iridectomy  will  avail  little.  After  the  operation  the 
attacks  usually  remain  away,  and  the  retina  is  usually  raised  to  its  former  func- 
tional activity,  so  that  patients  can  again  take  up  their  former  occupation. 
Only  exceptionally  does  it  happen  that,  in  spite  of  lasting  diminution  of  intraocular 
pressure,  a  glaucomatous  affection  of  the  optic  nerve  and  gradual  atrophy  of  the 
papilla,  with  more  or  less  decided  disturbance  of  vision,  is  developed,  or  that  new 
relapses,  with  increase  of  tension,  require  a  repetition  of  the  operation. 

2.  If  the  glaucomatous  process  has  broken  out  in  an  acute  form,  the  treatment 
with  antiphlogistics,  narcotics,  mydriatics,  &c,  is  mostly  time  lost.  Delaying  the 
operation  lengthens  the  intense  suffering  of  the  patient  and  diminishes  the  possibility 
of  a  restitution,  as  it  gives  the  degenerative  changes  time  for  development. 
Especially  in  fulminating  glaucoma  is  immediate  operative  interference  urgently 
required,  as  in  this  even  a  few  days  suffice  to  produce  incurable  lesions.  In 
ordinary  acute  glaucoma  we  may  rather  wait  a  few  days  to  let  the  worst  of  the 
excitement  in  the  course  of  the  vessels  and  nerves  pass  over  ;  in  many  cases  the  prece- 
dent reduction  of  the  severe  inflammation,  and  maddening  ciliary  neurosis,  have 
seemed  favorable  to  the  final  effect.  Still,  according  to  experience  such  a  delay  is 
only  indicated  when  the  inflammatory  attack  is  not  accompanied  by  too  great  a 
decrease  of  vision.  "Where  this  has  rapidly  diminished  to  quantitative  perception  of 
light,  or  limitations  of  the  visual  field  occur,  it  would  be  dangerous  to  delay  the 
operation  in  order  to  oppose  the  intensity  of  the  inflammation  and  ciliary  neurosis 
by  antiphlogistics  and  narcotics.  Besides  this,  the  operation-  has  shown  itself  as  the 
most  certain  and  powerful  antiphlogistic  and  pain-quelling  remedy. 

In  fact,  the  hitherto  often  insufferable  pain  usually  ceases  almost  immediately  after  the 
operation.  At  most,  slight  pains  of  the  brow,  or  tenderness,  as  after  any  operation,  remain  for  a 
day  or  two.  The  symptoms  of  inflammation  also  very  quickly  recede,  or  are  very  remarkably 
lessened.  In  the  same  way,  the  power  of  vision  increases  immediately  after  the  operation,  in  so 
far,  namely,  as  its  disturbance  depended  on  the  baziness  of  the  aqueous  which  has  escaped,  and 
on  the  increase  of  the  intraocular  pressure.  The  disappearance  of  the  inflammatory  changes,  and 
of  the  retinal  ecchymoses,  almost  always  occurring  in  such  cases,  then  causes  a  further  gradual 
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increase,  which  is  especially  observable  in  the  first  fourteen  days,  but  usually  progresses  even 
after  this  time,  so  that  in  most  cases  the  highest  point  is  only  reached  after  six  or  eight  weeks. 

If  the  operation  be  done  soon  enough,  we  may,  as  a  rule,  in  acute  glaucoma, 
restore  and  preserve  to  the  eye  nearly  or  entirely  its  full  former  functional  power. 
Experience  teaches  that  we  may  count  on  this  brilliant  result  with  most  certainty, 
in  a  case  of  ordinary  acute  glaucoma,  when  the  iridectomy  is  done  within  fourteen 
days  after  the  first  attack ;  and  the  hope  is  the  more  justified  the  sooner  it  is  under- 
taken wTithin  this  time,  always  provided  that  the  eye  in  question  was  normal 
before  the  attack;  that,  at  the  time,  the  visual  field  had  not  suffered  a  decided 
limitation,  anS  the  sensitiveness  to  light  was  still  very  acute.  In  less  recent  cases, 
and  particularly  where  a  limitation  of  the  visual  field  is  already  observable, 
aüd  the  power  of  qualitative  perception  of  light  is  lost,  such  a  result  very  rarely 
occurs,  and  should  never  be  expected.  As  a  rule,  the  sharpness  of  vision  remains 
decidedly  diminished;  the  visual  field  also  does  not  attain  its  former  extent.  Under 
such  circumstances  there  are  almost  always  degenerative  changes  in  the  parts 
sensitive  to  light,  which  are  little  affected  by  the  iridectomy. 

This  want  of  power,  in  iridectomy,  against  degenerative  changes,  is  also  seen  very  markedly  in 
the  more  superficial  parts  of  the  eye.  Even  in  comparatively  recent  cases,  the  normal  sensitive- 
ness of  the  cornea  does  not  return,  the  aqueous  chamber  often  remains  somewhat  narrowed,  the 
iris  appears  as  discolored  as  before  the  operation,  the  pupil  somewhat  enlarged  and  sluggish,  or 
even  rigid,  and  the  impairment  of  the  power  of  the  muscle  of  accommodation  is  shown  by  a 
removal  of  the  near  point  of  vision. 

Moreover,  the  fact  should  not  be  concealed,  that  the  operation  may  fail  even 
when  performed  at  the  proper  time,  with  care,  and  under  what  seem  to  be  favorable 
auspices.  Cases  occur  in  which  new  acute  inflammations  arise,  with  more  or  less 
severe  ciliary  neurosis,  which  can  not  be  subdued  by 'S,  repeated  iridectomy,  but 
may  cause  permanent  harm.  Cases  are  also  observed,  and  not  very  rarely  either, 
in  which  glaucoma  develops  itself,  after  iridectomy,  into  the  chronic  inflammatory 
or  simple  non-inflammatory  variety. 

8.  In  the  later  stages  of  acute  glaucoma,  there  is  very  little  hope  of  the  restora- 
tion of  the  functions  of  the  optic  nerve  and  retina.  The  glaucomatous  process  does 
not,  of  course,  always  lead  with  equal  rapidity  to  degenerations  in  these  parts  of  the 
eye,  but  occasionally  cases  occur,  where,  after  repeated  acute  attacks,  the  visual 
power  spontaneously  reaches  a  high  point  after  a  time,  and  no  excavation  can  be 
observed.  Under  such  circumstances  iridectomy  may  be  of  very  great  service.  It 
may  completely  reestablish  the  eye.  These,  however,  are  rare  exceptions.  In  the 
later  periods  of  acute  glaucoma,  as  a  rule,  we  find  the  visual  field  contracted  and 
the  papilla  decidedly  excavated.  A  return  to  the  normal  state  is  then  impossible. 
Still,  when  the  excavation  is  but  little  developed,  and  the  contraction  .of  the  visual 
field  slight,  especially  concentric,  it  sometimes  permanently  increases  the  sharpness 
of  vision  a  little,  and  also  widens  the  visual  field.  We  may  allow  ourselves  the 
greater  hope  the  more  the  vision  is  affected  by  the  cloudiness  of  the  dioptric  media 
and  the  increase  of  intraocular  pressure.  Where,  however,  the  field  of  vision  is 
decidedly  contracted,  especially  on  one  side,  or  is  even  eccentric,  or  where  the  sensi- 
tiveness to  light  begins  to  be  indistinct,  as  well  as  where  the  excavation  is  already 
far  advanced  in  development,  we  must,  as  a  rule,  be  satisfied  with  bringing  the 
process  to  a  stand-still. 

Moreover,  in  such  cases,  the  favorable  results  obtained  by  iridectomy  are  not 


IRIDECTOMY   IN   GLAUCOMA.  251 

always  of  long  continuance.  In  many  cases,  sooner  or  later,  the  visual  field  con- 
tracts again,  with  a  decrease  of  central  vision,  is  reduced  to  a  small  eccentric  patch, 
and  at  last  not  unfrequently  all  perception  of  light  is  lost.  The  symptoms 
ohserved  by  the  naked  eye  may  gradually  increase  more  and  more,  so  that  the  dis- 
ease appears  later  with  the  symptoms  of  simple  non-inflammatory  or  chronic  inflam- 
matory glaucoma.  Then,  as  a  result  of  iridectomy,  the  existing  excavation,  if 
recent,  not  unfrequently  flattens  to  a  decided  degree.  It  becomes  trough-shaped, 
but  the  degenerative  atrophy  of  the  elements,  once  advanced  to  a  certain  point,  can 
not  be  checked  by  the  operation,  but  it  advances,  as  a  rule,  and  sooner  or  later  the 
optic-nerve  entrance,  by  its  tendinous,  white  color,  and  the  slight  satin-like  brilliancy, 
betrays  the  connective-tissue  degeneration  of  the  papilla. 

It  is  important  to  mention  here,  that  such  tendinous  discolorations  of  the  papilla 
appear  not  unfrequently  after  iridectomy  in  glaucoma,  without  danger  of  the  impair- 
ment of  vision  being  necessarily  increased.  They  are  only  dangerous  when  diminu- 
tion of  vision  keeps  pace  with  them.  As  a  rule,  tendinous  degeneration  advances  to 
a  certain  point,  but  then  remains  stationary,  without  the  power  of  vision  appearing 
to  be  decidedly  impaired. 

4.  In  chronic  inflammatory,  and  in  simple  non-inflammatory,  glaucoma,  it  unfor- 
tunately happens  that  the  patient  usually  seeks  medical  aid  very  late,  at  a  time  when 
the  material  changes  in  the  interior  of  the  eye  are  far  advanced.  Even  here 
it  is  not  rare  to  clear  up,  or  at  least  to  diminish,  central  weakness  of  vision,  and 
even  lateral  limitations,  which  have  existed  but  a  short  time.  We  may  count,  in  the 
majority  of  cases,  on  an  arrest  of  the  disease,  a  permanent  preservation  of  the  exist- 
ing grade  of  vision,  and  the  organic  condition  of  the  internal  parts  of  the  eye.  A  pro- 
gress of  the  process  and  final  destruction  of  vision  is  not,  in  fact,  often  witnessed. 
But,  on  the  whole,  under  such  circumstances,  the  favorable  effects  of  iridectomy 
appear  less  quickly  than  in  the  acute  form,  where  the  cloudiness  of  the  media,  the 
occasionally  decided  disturbance  of  the  circulation,  &c,  unite  with  the  disturbance  of 
vision,  and  find  in  iridectomy  a  rapidly-acting  remedy. 

It  often  requires  months,  or  even  Jonger,  before  the  improvement  of  the  power  of 
vision,  or  even  the  arrest  of  the  previously  progressing  disease,  can  be  observed  with 
certainty.  It  is  necessary  to  inform  the  patient  of  this,  so  that  he  may  not  expect 
too  much  from  the  operation. 

5.  For  secondary  and  complicated  glaucoma  the  same  general  therapeutic  and 
prognostic  rules  hold  good  as  for  primary  and  pure ;  that  is,  as  far  as  regards  the 
glaucoma  proper.  Kot  unfrequently  the  primary  disease  is  often  influenced  favor- 
ably by  the  iridectomy ;  sometimes  it  even  demands  the  operation  as  much  as  the 
glaucoma  for  its  cure,  or  at  least  its  arrest,  and  hence  the  indications  are  increased. 
Especially  is  this  the  case  in  chronic  iritis  with  total  posterior  synechia  and  pro- 
gressive staphyloma  of  the  cornea  and  sclera.  Very  favorable  results  have  also  been 
seen  when  the  iridectomy  was  performed  for  progressive  posterior  staphyloma  and 
secondary  glaucoma,  provided  it  was  done  soon  enough.  "Where,  however,  the 
glaucoma  was  combined  with  cerebral  amaurosis,  the  results  have  hitherto  been 
negative,  as  the  nervous  disease  has  progressed  uninterruptedly. 

6.  Against  absolute  glaucoma,  i.  e.,  glaucoma  of  the  old  writers,  iridectomy  is  of 
no  use ;  hence  it  is  better  not  to  perform  the  operation,  unless  frequent  acute  attacks, 
severe  pain,  troublesome  chromopsia,  photopsia,  &c,  require  direct  therapeutic 
action.  If,  then,  the  operation  has  no  result,  in  imperative  cases  enucleation  of 
the  globe  is  justified.    {Graefe.) 
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7.  In  cases  of  glaucomatous  degeneration,  iridectomy  is  apt  to  make  the  disease 
■worse,  as  it  usually  causes  extensive  intraocular  hemorrhage.  "Where  continued 
inflammatory  attacks,  or  frequent  attacks  of  ciliary  neurosis,  render  therapeutic  inter- 
ference necessary,  the  enucleation  of  the  eye  is  far  more  advisable.  Sometimes  this 
operation  has  the  most  favorable  effect  on  the  treatment  of  the  other  eye,  which  is 
perhaps  still  capable  of  being  cured,  as  it  puts  an  end  to  a  fruitful  source  of  sympa- 
thetic irritation.  (Graefe.)  When  the  other  eye  is  free  from  irritation,  or  is  to 
some  extent  guarded  against  it  by  an  iridectomy,  or  is  already  lost,  we  may,  instead 
of  the  enucleation,  induce  artificial  suppuration  of  the  globe  by  a  thread  drawn 
through  it.     (Gräfe.)     (See  treatment  of  sclero-choroidal  staphyloma.) 
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4.    Suppurative    Choroiditis, — Panophthalmitis. 

Symptoms. — Besides  the  general  symptoms  of  inflammation,  particularly  an 
ozdematous  or  chemotic  swelling  of  the  lids  and  conjunctiva,  the  disease  is  characterized 
by  the  appearance  of  a  dense  pus-colored  haziness  in  the  deaths  of  the  eye,  and  the 
organ  is  soon  entirely  Minded. 

1.  The  positive  proof  of  the  existence  of  collections  of  pns  in  the  choroid  is  only 
exceptional,  since  the  dioptric  media  are  from  the  beginning  also  affected,  and  their 
haziness  prevents  a  view  of  the  fundus  with  the  ophthalmoscope.  Before  masses  of 
pus,  which  may  be  recognized  with  the  ophthalmoscope,  are  formed  in  the  choroid, 
the  vitreous  has  lost  its  transparency  in  consequence  of  the  inflammatory  prolifera- 
tion, and  shows,  besides,  a  marked  increase  iu  size.  "We  find  the  iris  discolored  with 
the  lens  more  or  less  pushed  forward,  and  even  lying  upon  the  cornea,  and  behind 
the  rigid  and  generally  enlarged  pupil  there  is  a  diffuse  opacity,  rapidly  increasing 
in  density,  generally  of  a  yellowish-green  color.  This  is  often  traversed  by  strongly- 
reflecting  stria?  crossing  each  other. 

Still,  this  symptom  may  often  not  be  demonstrable,  for,  together  with  the  suppu- 
rative choroidal  inflammation,  similar  processes  may  readily  appear  in  the  anterior 
parts  of  the  eye.  The  capsule  may  be  opaque,  the  pupil  covered  over  or  displaced, 
the  aqueous  humor  simply  turbid  or  encroached  upon  by  a  large  hypopyon,  the 
cornea  opaque  from  purulent  infiltration,  perhaps  partly  ulcerated,  or  entirely 
deliquesced. 

The  diagnosis  of  suppurative  choroiditis  rests  then  only  on  symptoms,  which  in 
their  totality  indirectly  indicate  this  affection ;  but  soon  an  opening  in  the  sclera 
occurs,  and  the  welling-out  of  pus  dissipates  every  doubt  as  to  the  existence  of  a 
purulent  mass  in  the  posterior  part  of  the  eye. 

2.  Only  one  of  these  symptoms  which  indicates  the  existence  of  suppurative 
choroiditis  is  constant,  and  that  is,  the  early  loss  of  perception  of  light;  all  the  other 
symptoms  are  changeable,  and  make  the  picture  of  the  disease  extremely  variable. 

•  Thus,  suppurative  choroiditis  often  bears  the  character  of  a  sthenic  inflammation, 
and  advances  with  fever  and  severe  local  nervous  irritation.  The  lids  appear 
swollen,  deeply  reddened,  tense,  hot,  and  very  sensitive  to  any  pressure.  The  ocular 
conjunctiva  is  puffed  out  in  a  bluish-red  swelling,  which  extends  to  the  palpebral 
fissure,  and  entirely  covers  the  globe.  The  conjunctival  secretion  ceases,  the 
swelling  therefore  appears  dry,  and  covered  with  exudative  coatings,  which  have 
often  become  hardened  to  crusts,  and  are  colored  by  exuded  blood.  The  eye-ball 
itself,  on  account  of  the  inflammatory  swelling  of  the  orbital  tissue,  is  greatly 
protruded  from  the  orbit,  becomes  immovable  and  very  sensitive.  In  case  the 
cornea  and  sclera  are  intact,  they  are  very  tense  and  hard,  often  also  considerably 
enlarged.  The  cornea  is  opaque,  or  already  changed  to  a  mass  of  pus.'  The  patient 
suffers  from  chromopsia  and  photopsia,  and  with  fearful  pain,  which  radiates  in  the 
directions  of  the  infraorbital  and  frontal  nerves,  and  which,  during  the  inflammatory 
exacerbations,  becomes  unbearable. 
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In  other  cases,  in  spite  of  equally  speedy  and  great  formation  of  pus,  all  the 
symptoms  are  much  milder.  The  fever  is  slight,  or  is  entirely  wanting,  the  lids  and 
conjunctiva  only  slightly  reddened,  oedematous,  and  of  a  doughy  softness.  The 
conjunctiva  secretes  more  or  less  muco-pus.  The  globe,  in  case  no  perforation  has 
occurred,  is  moderately  distended,  and  protrudes  but  slightly  or  not  at  all.  It  is 
movable  and  somewhat  sensitive  to  pressure.  The  subjective  chromopsia  is  less 
severe  and  is  only  evident  at  times.  Pain  is  sometimes  wanting  entirely,  or  is 
confined  to  drawing,  throbbing  sensations,  with  occasional  periods  of  greater 
severity. 

Cases  exceptionally  occur  when  the  lids  and  conjunctiva  appear  only  slightly 
injected  and  swollen,  the  hyperemia  in  the  episcleral  tissue  is  not  great,  the  intra- 
ocular pressure  has  scarcely  increased,  and  the  subjective  symptoms  of  irritation  are 
almost  entirely  wanting,  although  perhaps  the  vitreous  and  aqueous  humor  are 
already  full  of  pus. 

Causes. — 1.  As  exciting  causes,  we  may  name  severe  and  extensive  traumatic  or 
chemical  injuries,  concussions,  blows,  cuts,  rebounding  blows,  with  or  without 
separation  of  continuity  in  the  walls  of  the  globe;  cauterizations,  scalds,  burns;  the 
mechanical  irritation  of  a  body  accidentally  or  artificially  pushed  into  the  anterior 
chamber,  or  a  dislocated  lens  in  the  back  part  of  the  eye,  an  intraocular  Cysticercus,  &c. 

Punctured  wounds  are  a  prominent  cause.  Foreign  bodies,  which  remain  on  or 
in  the  eye-ball,  lead  as  a  rule  to  extensive  suppurative  inflammations,  and  at  last  to 
phthisis  of  the  globe,  when  they  are  not  removed  in  time.  In  case  the  foreign  body 
is  in  the  cornea,  the  danger  to  the  existence  of  the  eye  is,  of  course,  not  so  imminent, 
since  the  purulent  inflammation  at  first  is  frequently  limited  to  the  cornea.  The 
foreign  body  is  readily  loosened  under  the  progressive  deliquescence  of  the  tissue 
surrounding  it,  and  thus  further  destruction  avoided.  But  the  proliferation  process 
quite  often  continues  itself  upon  the  deeper  parts,  and  iritis,  irido-choroiditis,  and, 
later,  not  unfrequently  phthisis  of  the  entire  eye,  occur.  If  the  foreign  body  has 
entered  the  aqueous  chamber,  or  remained  in  the  iris,  the  eye-ball  is  at  once  in  more 
danger,  and,  as  a  general  rule,  is  finally  lost  by  suppuration. 

It  only  exceptionally  occurs  that  the  inflammation  is  limited  to  the  imme- 
diate surroundings  of  the  foreign  body,  and,  furnishing  only  plastic  organizable 
products,  prepares  the  way  for  encapsulation.  If  the  foreign  body  adheres  to  the 
lens,  this  generally  becomes  cataractous.  Occasionally  it  occurs  that  the  foreign 
body,  surrounded  by  secondarily  metamorphosed  cataractous  remains,  stays  in  the 
cavity  of  the  capsule,  and  is  rendered  permanently  harmless  ;  but  generally,  with  the 
progressive  cataractous  solution  of  the  lens,  it  becomes  loose,  sinks  down  to  the 
floor  of  the  aqueous  chamber,  and  causes  the  severest  reaction,  which  generally  ends 
in  suppuration  of  the  globe.  The  danger  is  exceedingly  great  on  account  of  the 
difficulty  of  its  removal.  When  the  foreign  body  is  fixed  in  the  ciliary  region, 
ior  lies  in  the  posterior  space  of  the  eye,  suppuration  is,  as  a  rule,  the  imme- 
diate result.  The  proliferation,  under  such  circumstances,  proceeds  chiefly  from 
the  vascular  and  nervous  envelops  of  the  vitreous  humor  {Ed.  Jaeger),  especially 
when  these  were  severely  affected  by  the  injury  itself,  or  were  torn,  or  bruised,  or 
liela  in  a  continuous  state  of  irritation,  by  the  foreign  body.  Occasionally,  how- 
ever, the  proliferation  begins'in  the  vitreous,  in  the  immediate  neighborhood  of  the 
foreign  body,  and  along  the  course  traversed  by  it.  It  is  only  later  that  the  retina 
and  choroid  participate  in  the  process  (Graefe),  and  finally  the  remaining  existing 
portions  of  the  globe  are  involved  in  the  suppuration.    Encapsulation,  with  a  normal 
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condition  or  slight  participation  of  the  more  distant  parts  of  the  globe,  of  course  may 
also  occur  here. 

But  it  is  an  exceptional  case  when  a  foreign  body  remains  for  some  time  in  the 
eye  without  exciting  a  marked  inflammatory  irritation,  and  without  being  enveloped 
by  exudations.  It  is  much  more  exceptional,  when  it  lies  exposed,  so  that,  with  the  aid 
of  the  ophthalmoscope,  it  may  be  perceived  in  the  fundus  of  the  eye.  (G-raefe.)  Besides, 
encapsulations  in  the  posterior  part  of  the  eye,  when  they  occur,  have  a  short  exist- 
ence. Sooner  or  later  severe  inflammations  again  arise,  which  end  in  phthisis  of  the 
globe.  Small  pieces  of  metal,  and  round  bodies,  without  prominent  edges  and  angles, 
e.  g.,  a  shot,  are  most  capable  of  a  permanent  encapsulation  by  circumscribed  inflam- 
mation. It  is  scarcely  to  be  expected  of  jagged,  splinters,  and  least  of  all  of  frag- 
ments of  gun-caps,  since  these  act  not  only  mechanically,  in  exciting  irritation,  but 
chemically  also.  (Graefe.)  Gun-cap3  are,  however,  the  foreign  bodies  which  most 
frequently  enter  the  eye.  The  number  of  injuries  caused  by  them,  especially 
in  children,  exceeds  by  far  that  of  all  other  causes  of  lacerated  wounds  of  the  globe; 
their  number,  viewed  absolutely,  is  astonishingly  great.  (Boissonneau,  C unter.) 

Operations  on  the  eye  belong  to  the  more  frequent  causes  of  suppurative  inflam- 
mation of  the  globe.  Apart  from  the  greater  or  less  irritation  of  the  operation  as 
such,  many  injurious  circumstances  are  here  combined.  First,  a  certain  pre- 
disposition can  not  be  denied.  The  diminution  of  the  intraocular  pressure,  which, 
under  some  circumstances,  may  last  for  some  time,  and  which  is  connected 
with  the  partial  laceration  of  the  contents  of  the  globe,  is  a  more  important 
cause,  with  its  immediate  results,  disturbances  of  circulation,  hemorrhage,  &c.  The 
mechanical  irritation  of  the  bits  of  the  lens,  which,  through  wounds  of  the  capsule, 
pass  into  the  aqueous  chamber,  and  then  come  in  contact  with  the  iris,  here  plays  an 
important  part.   (See  Cataract  Operations.) 

2.  Ulcerative  perforations  of  the  cornea,  through  diminution  of  the  intraocular 
pressure,  especially  when  combined  with  evacuation  of  the  lens,  or  even  of  a  part 
of  the  vitreous,  are  a  source  of  suppurative  inflammations  of  the  globe.  The  latter 
may,  then,  in  a  certain  respect  be  considered  as  secondary  affections,  which  have 
their  origin  in  an  ulcerative  keratitis,  ophthalmo-blonnorrhcea,  diphtheritic  con- 
junctivitis, &c. 

3.  There  is,  however,  no  doubt  that  true  suppurative  choroiditis  may  be  also 
secondarily  developed,  by  transplantation  of  the  inflammatory  process  from  the  con- 
junctiva, cornea,  iris,  &c,  upon  the  choroid.  In  the  epidemic  cerebro-spinal 
meningitis,  and  in  many  cases  of  typhus,  puerperal  fever,  pyaemia,  accompanied  by 
meningitis,  the  inflammation  appears  to  go  from  the  meninges,  along  the  sheaths  of 
the  nerves,  to  the  internal  parts  of  the  globe,  and  here  to  give  rise  to  abundant 
inflammatory  products. 

It  is  true  that  the  ophthalmia  appearing  under  the  last-named  conditions  are  not  always 
exactly  the  same  in  character.  In  certain  cases,  we  hare  only  a  severe  catarrhal  conjunctivitis, 
which  subsequently  may  be  combined  with  ulcerations  of  the  cornea,  and  thus  possibly  destroy 
the  eye.  Similar  agencies,  perhaps,  may  work  together  here,  as  in  the  neuro-paralytic 
ophthalmia,  since  the  dangerous  condition  is  first  seen  when  the  lids  are  opened,  and  the  nervous 
conduction  has  become  limited,  and  very  many  injurious  influences  act  upon  the  exposed  globe. 
(Schirmer.) 

In  other  cases  the  ophthalmia  has  from  the  beginning  the  character  of  a  suppurative  irido- 
choroiditis,  and  is  developed  with  severe  inflammatory  symptoms,  with  intense  redness,  swelling 
of  the  lids,  and  conjunctiva,  which  always  quickly  leads  to  adhesion  of  the  pupillary  margin  to 
the  anterior  capsule,  and  causes  large  purulent  products,  which  are  partly  exuded  into  the  anterior 
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chamber  as  a  hypopyon  {Ereitmair),  and  partly  infiltrate  the  vitreous  humor,  especially  its  anterior 
portion,  while  the  greater  impairment  or  entire  loss  of  vision  announces  the  internal  participation 
of  the  retina,  choroid,  and  optic  nerve.  The  infiltration  of  the  vitreous  is  betrayed  by  a  very 
marked,  bright-yellow  reflex,  which  evidently  proceeds  from  a  thick  opacity,  lying  immediately 
upon  the  posterior  surface  of  the  lens,  and  which,  from  its  want  of  vessels,  may  be  plainly 
distinguished  from  a  detached  portion  of  retina  lying  upon  the  crystalline  body.  (Jacobi.)  This 
reflex  is  recognized  as  characteristic,  since  it  is  never  wanting,  unless  the  lens  has  been  already 
involved  in  the  process  of  proliferation,  and  has  become  cataractous,  or  unless  inflammation 
is  not  yet  completely  developed,  but  remains  confined  to  the  iris,  without  affecting  •  the 
deeper  parts  of  the  eye.  Such  suppurative  inflammations  of  the  eye  have  been  seen  as  a  result  of 
meningitis  in  the  various  stages  of  the  disease  (Jacobi),  the  occurrence  of  which  is  explained 
by  the  conduction  of  the  proliferation  process  along  the  sheaths  of  the  nerves.  Pathological 
investigations  support  such  a  view.    (Schirmer.) 

4.  Suppurative  panophthalmitis  is  sometimes  a  metastatic  process,  since  it  arises 
from  thrombosis  of  individual  vessels  of  the  inner  part  of  the  eye.  ( Virchoio.)  It  is 
then  almost  always  seen  in  company  with  collections  of  pus,  of  a  similar  origin  in 
other  parts  of  the  body.  The  great  number  of  cases  of  suppurative  ophthalmia 
which  arise  in  the  course  of  pyaamia  and  puerperal  processes,  from  anomalous  variola, 
scarlet  fever  and  typhus,  and  from  glanders  (Graefe),  belong  to  this  category. 
They  are  accordingly  developed  when  deleterious  and  especially  purulent  and  infec- 
tious material  are  allowed  passage  to  the  blood. 

Some  epidemics  of  these  acute  exanthemeta  are  peculiarly  marked  by  the  frequency  of  such 
suppurative  inflammations  and  other  purulent  depositions  of  the  eye.  Now-and-then  an  ophthal- 
mia, appearing  in  consequence  of  epidemic  cerebro-spinal  meningitis,  has  the  character  of  a 
metastatic  process.  Some,  on  the  basis  of  epidemics  observed  singly,  hold  this  to  be  the  rule,  and 
support  their  views  by  the  fact  that  here,  as  in  pyaemia,  purulent  serous  exudations  in  the  joints, 
pneumonia,  pleuritis,  &c,  are  frequent  complications.     (Jacobi.) 

5.  Finally,  suppurative  choroiditis  occurs  as  a  result  of  purulent  deliquescence 
of  intraocular  tumors,  as  well  as  a  termination  of  tuberculous  localization. 

The  Course,  until  the  disease  has  reached  its  bight,  is  almost  always  very  acute. 
Only  very  exceptionally  does  the  disease  require  some  weeks  to  reach  its  highest 
point,  and  thence  terminate  in  a  subacute  or  chronic  manner.  The  principal  differ- 
ences wbich  are  seen  in.  the  course  of  a  suppurative  choroiditis  affect  the  character  of 
the  process,  and  depend  for  the  most  part  on  the  cause. 

1.  Thus,  a  suppurative  choroidal  inflammation,  induced  by  traumatic  or  chemical 
injuries,  is  as  a  rale  characterized  by  a  sthenic  or  even  hypersthenic  character. 
Still,  there  are  degrees  of  difference  here  also,  and  it  may  even  occur,  that  a  trau- 
matic suppurative  choroiditis  runs  its  course  with  relatively  obscure  symptoms. 

In  cataract  operations  we  are  often,  indeed,  deceived  as  to  the  condition  of  the  eye.  The  lids 
merely  become  oedematous,  are  not  much  reddened,  the  conjunctiva  secretes  muco-pus,  the  pain 
is  slight,  or  only  occasionally  troublesome,  the  subjective  chromopsia  not  marked,  and  there  is  no 
fever ;  but  when  the  eye  is  opened,  all  the  signs  of  an  already  far-advanced  suppurative  choroidal 
inflammation  are  found. 

/ 

If  a  foreign  body  be  in  the  eye,  attacks  of  the  severest  inflammation,  often  with 
agonizing  pain,  are  interchanged  with  considerable  remissions  or  even  entire  cessa- 
tions. The  disease  is  less  often  chronic  in  its  course;  its  character  varies  for 
months  between  a  subacute  irido-choroiditis  with  prominent  organizable  shrinking 
products,  and  occasional  exacerbations  with  abundant  secretion  of  pus,  until  the 
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eye  becomes  quiet,  at  least  for  a  time,  in  consequence  of  suppurative  perforation  and. 
the  removal  of  the  foreign  body,  or  in  consequence  of  an  enveloping  of  the  latter  by 
large  neoplastic  membranes. 

2.  Suppurative  choroiditis,  which  is  developed  after  ulcerative  perforation  of  the 
cornea,  seldom  has  a  sthenic  character.  The  symptoms  of  irritation  are  generally 
much  milder,  and  the  subjective  symptoms  especially  less  severe.  The  course  is 
generally  subacute. 

3.  The  metastatic  form  is  often  developed  under  similar  violent  symptoms  with 
the  traumatic.  But  often  the  accompanying  symptoms  are  in  no  proportion  to  the 
results  of  the  process.  Frequently  the  swelling  and  redness  of  the  outer  envelops 
of  the  globe  may  be  called  insignificant,  and  the  quite  sudden  loss  of  sight  calls  the 
attention  of  the  surgeon,  and  causes  him  to  look  at  the  condition  of  the  inner  parts 
of  the  eye,  which  are  then  generally  very  much  changed.  The  globe  is  often 
destroyed  in  the  course  of  a  few  days. 

This  form  of  suppurative  choroiditis,  exactly  like  that  dependent  on  cerebro-spinal 
meningitis,  is  frequently  binocular,  either  both  eyes  being  attacked  at  once,  or  the 
inflammation  advances  from  one  eye  to  the  other  in  the  course  of  a  few  days.  The 
remaining  varieties  of  suppurative  choroiditis  generally  remain  confined  to  one  eye. 

Results. — Recovery,  in  the  strict  sense  of  the  word,  is  very  rarely  possible, 
and  then  only  when  the  opportunity  for  the  resolution  of  the  disturbances  is  afforded 
at  the  very  beginning  of  the  process,  before  great  morbid  changes  have  occurred. 
In  general,  we  must  consider  ourselves  satisfied,  when  we  succeed  in  smothering  the 
process  in  its  incipiency,  and  if  we  preserve  the  form  of  the  globe,  or  if  it  be  only 
slightly  diminished  in  size.  In  the  greatest  number  of  cases,  the  globe  shrivels  to  a 
small  misshapen  nodule,  from  simple  atrophy,  by  corresponding  lessening  in  size  of 
the  tunics  of  the  eye,  or  in  consequence  of  true  phthisis,  i.  e.,  suppurative  deliques- 
cence and  partial  evacuation  of  the  contents  of  the  globe. 

Possibly,  under  very  unfavorable  conditions,  pus  may  be  taken  up  by  the  blood,  and  the  most 
dangerous  results  occur.  In  isolated  cases  a  continuation  of  the  suppurative  process  to  the  brain 
has  been  observed,  and  generally  with  a  fatal  result.     (Graefe.) 

The  prognosis  is  the  most  grave  in  the  metastatic,  and  especially  in  the  tubercu- 
lous, form.  The  patient  generally  dies  of  the  constitutional  disease  before  the  process 
in  the  eye  has  reached  its  termination.  If,  however,  the  patient  gets  off  with  his 
life,  the  globe  is  generally  atrophied.  In  exceptional  instances,  when  there  is  a  very 
slight  amount  of  pus  formed  in  the  globe,  it  becomes  to  a  certain  extent  capable  of 
again  performing  its  functions. 

In  the  variety  of  suppurative  choroiditis  seen  in  epidemic  cerebro-spinal  menin- 
gitis, atrophy  is  the  ordinary  result,  and  is  often  evident  at  an  early  period  by  a  very 
marked  softness  of  the  globe.  Still,  suppurative  perforation,  and,  as  a  further  conse- 
quence, phthisis  of  the  globe,  has'  been  observed.  {Lindström.')  The  phthisical 
destruction  of  the  globe  is  not  always  carried  on  in  the  same  way.  Generally  the 
cornea  is  completely  infiltrated  throughout,  is  changed  to  a  mass  of  pus,  and  deli- 
quesces. Then  the  contents  of  the  globe  are  to  a  great  extent  evacuated,  and  the 
remains  of  intraocular  structure  consumed  and  thrown  out  by  continued  suppura- 
tion. This  often  first  occurs  when  the  sclerotica  has  become  in  part  or  wholly  much 
distended  by  the  increased -intraocular  pressure.  Its  tension  is  then  sometimes  so 
great,  that  the  bursting  of  the  cornea  takes  place  with  an  audible  snap,  and  the 
17 
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contents  of  the  globe  are  spirted  out  to  some  distance.  In  consequence  of  the 
abnormal  pressure,  the  circulation  and  nutrition  are  considerably  affected.  The  cor- 
nea, with  or  without  a  part  of  the  sclerotica,  undergoes  necrosis,  and  thus  an  exit 
is  secured  for  the  already  necrosed  contents  of  the  eye-ball.  Cases  have  also  been 
observed,  where  the  intraocular  pus  breaks  away  through  an  enlarged  vessel  of  the 
sclerotica,  or  where  the  sclerotica  to  a  greater  or  less  extent  actually  separated,  and 
thus  an  evacuation  of  the  chambers  of  the  eye  was  rendered  possible. 

After  the  perforation,  the  suppuration  still  continues  for  a  time.  Still,  the  inflam- 
matory symptoms  are  quickly  and  permanently  removed.  The  pain,  which  was 
before  often  unbearable,  is,  as  it  were,  cut  off.  But  cases  always  occur  in  which, 
during  the  existence  of  the  intraocular  suppuration,  a  considerable  swelling  and 
redness  of  the  conjunctiva  and  lids  continues,  and  where,  besides,  there  is  great 
sensitiveness  evident,  and  at  times  even  severe  pain  appears.  This  sometimes 
happens  in  spite  of  free  exit  of  the  pus.  If  the  opening  becomes  closed,  or  if  its 
edges  adhere,  the  inflammatory  symptoms  increase  all  the  more  certainly  to  a  fresh 
outbreak.  Sometimes  the  entire  process  is  repeated,  especially  when  a  foreign  body 
remains  in  the  eye.  Occasionally  the  perforation  brings  with  it  only  temporary 
relief  or  none  at  all.  The  swelling  and  redness  in  the  vicinity  of  the  eye  remain 
very  great,  the  pain  continues  undiminished,  or  even  becomes  severe,  rages  day  and 
night  with  slight  intermissions,  radiating  over  the  whole  head,  depriving  the  patient 
of  sleep,  and  pulling  him  down  the  more,  because  the  terrible  affection,  under 
such  circumstances,  may  be  protracted  for  weeks,  and  even  months,  and  is  often 
accompanied  by  fever.  To  all  this  there  should  still  be  added  the  fact,  that  in  the 
existence  of  severe  ciliary  neurosis,  and  especially  when  there  is  a  foreign  body  in 
the  eye,  the  other  globe,  by  no  means  unfrequently,  participates  in  the  morbid 
process,  and  is  destroyed  by  irido-choroiditis.  At  last  the  globe  shrinks  more  and 
more  together,  the  inflammatory  irritation  recedes,  the  suppuration  ceases,  and  the 
perforation  closes.  The  atrophied  or  phthisical  stump  becomes  a  little  nodule, 
varying  in  size  from  a  pea  to  a  hazel-nut,  with  a  smooth  or  wrinkled  surface,  and 
generally  appears  deeply  sunken  in  the  orbit.  The  lids  are  retracted,  immovable, 
and  closed.  In  young  persons  the  orbit  also  becomes  smaller  in  time,  even  to 
such  a  degree  that  the  features  appear  markedly  deformed. 

In   the  examination  of   phthisical  stumps  (Fig.  36),   we 
Pig.  36.  generally    fiud     the  sclerotica   very    much   thickened,  since 

a  its  elements,  in  the  process  of  shrinking,  slide  over  each  other, 

as  it  were.  The  anterior  opening  of  the  sclera  is  closed  with 
,'.  a  small  plate,  a,  of  neoplastic  tissue,  which  is  only  distinguished 
from  the  normal  corneal  substance  by  its  opacity  and  pigment, 
the  latter  being  from  the  iris.  It  is  very  often  superficially 
covered  over  by  a  stratum  of  loose  connective  tissue,  seem- 
ingly a  process  of  the  conjunctiva.  In  the  cavity,  b,  of  the 
shrunken  globe  we  find  friable  remains  of  pigmented  uvea, 
mingled  with  newly-formed  tendinous  strice  and  membranes, 
with  clumps  of  amorphous  nuclear  masses,  interspersed  with 
fat  and  calcareous  bodies.  True  osseous  bodies,  c,  are  also  occa- 
sionally found.  A  tuft  of  connective-tissue  fibers  generally  passes  out  from  the  atrophied  optic 
nerve,  which  is  lost  in  the  pigment-mass  which  fills  up  the  globe,  and  represents  the  remains  of 
the  destroyed  retina. 

Stumps  from  diffuse  suppurative  inflammations  generally  act  quite  differently 
from  those  which  result  from   chronic  irido-choroiditis,   with  membranous  and 
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osseous  formations.  Still,  in  these  latter  also,  as  well  as  in  the  former,  severe  inflam- 
mations occur,  which  leads  to  new  outbreaks,  and  may  endanger  the  other  eye  from 
sympathetic  inflammation.  This  is  chiefly  to  be  feared  when  the  stump  conceals  a 
foreign  body.     Then  the  shrunken  eye-ball  may  remain  irritable  for  a  lifetime. 

Treatment. — The  chief  therapeutic  indications  are:  to  limit  and  suppress  the 
rapidly-advancing  process  of  proliferation,  and  with  this  to  remove  every  thing 
which  may  excite  and  maintain  the  suppuration ;  furthermore,  to  subdue  the  inflam- 
mation by  direct  means,  and,  as  far  as  possible,  to  favor  the  resolution  of  the  morbid 
processes  already  existing. 

1.  The  indications  springing  from  the  cause  often  demand,  as  prophylactic  treat- 
ment, the  extraction  of  a  swollen  cataractous  lens,  or  an  iridectomy  to  render  it 
harmless,  paracentesis  of  the  cornea  on  account  of  a  large  hypopyon  or  a  corneal 
abscess,  the  opening  of  an  orbital  abscess,  &c.  The  removal  of  any  foreign  body  in 
the  quickest  and  most  careful  manner  is  of  the  greatest  importance,  and  never  to  be 
neglected.  The  method  of  proceeding  in  this  latter  case  varies,  of  course,  according 
to  the  situation  of  the  foreign  body.  If  it  is  in  the  aqueous  chamber,  or  protrudes 
into  it  so  that  it  may  be  seized,  it  should  be  extracted  by  a  linear  incision  united 
with  an  iridectomy ;  but  if  it  adheres  to  the  lens  or  capsule,  the  extraction  of  the 
lens  by  a  flap-section  is  to  be  recommended,  cutting  out  at  the  same  time  a  piece  of 
iris.  This  latter  appears  especially  necessary,  when  the  cataractous  process  is  not 
yet  far  advanced,  and  when  it  can  not  be  awaited  on  account  of  the  threatened 
loosening  of  the  fragment.  If  the  foreign  body  have  entered  the  ciliary  body,  and 
it  remains  fixed  there  (which  may  be  readily  ascertained  by  a  probe,  apart  from 
the  situation  of  the  wound,  or  from  the  sensitiveness  of  the  affected  part),  we 
should  cut  directly  down  upon  it,  and  enlarge  the  incision  to  the  proper  direction 
and  length  for  the  purpose  of  its  extraction. 

If  the  foreign  body  be  in  the  posterior  part  of  the  eye,  it  is  first  necessary  to 
find  its  situation  as  exactly  as  possible.  In  the  beginning,  it  may  be  often  recognized 
with  the  ophthalmoscope,  or  from  a  dense,  circumscribed  opacity  of  the  vitreous. 
Later,  this  often  becomes  extended,  diffuse,  and  envelops  it  completely.  Probing 
the  entrance  is  then  very  dangerous,  because  the  fragment,  which  perhaps  lies  imme- 
diately beneath  it,  may  be  easily  loosened  and  pushed  deeper  into  the  eye.  Occa- 
sionally probing  the  sclera  with  a  button-headed  probe  is  an  assistance,  the  situation 
of  the  foreign  body,  in  case  it  lies  near  the  outer  wall  of  the  globe,  being  readily 
indicated  by  a  marked  sensitiveness  of  the  affected  portion  of  sclera.  Occasionally 
this  is  found  just  opposite  the  point  of  entrance — an  indication  that  the  fragment 
has  passed  through  the  vitreous  humor  to  the  opposite  side  of  the  ball. 

If,  in  one  way  or  the  other,  the  position  of  the  foreign  body  be  made  out  with 
certainty,  an  incision  should  be  made  in  the  sclerotica  in  its  immediate  vicinity, 
most  properly  in  a  line  parallel  with  the  corneal  border,  avoiding  the  horizontal 
meridian  of  the  eye  on  account  of  the  course  of  the  long  ciliary  vessels.  A  portion 
of  the  vitreous  is  then  either  of  itself  evacuated,  or  by  a  slight  pressure,  made  by 
means  of  a  Daviel's  spoon.  The  foreign  body  often  follows,  or  lies  close  to  the 
incision,  so  that  it  can  be  seized.  If  not,  there  is  nothing  to  be  done  but  to  search  for 
it  with  the  forceps.  It  can  not  be  denied  that,  after  such  a  procedure,  especially 
where  there  are  great  difficulties  in  the  way  of  its  extraction,  and  if  very  much 
»itreous  escape,  or  free  hemorrhage  occurs,  the  eye-ball  is  often  destroyed  by  sup- 
puration. But  there  are"  always  cases  where  some  of  the  functions  of  the  eye,  at 
least  its  form,  are  preserved,  and  in  the  worst  event,  the  suppuration  proceeds  more 
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quietly,  and  with,  much  milder  symptoms;  it  does  not  so  readily  endanger  the  other 
globe,  which  is  far  less  sensitive,  and  is  less  inclined  to  new  inflammations,  than  when 
the  fragment  remains  in  the  eye.  In  case  the  foreign  body,  in  spite  of  every  effort, 
can  not  be  found  and  seized,  a  regard  for  the  coming  permanent  trouble  to  the 
patient,  and  the  danger  to  the  other  eye,  will  force  us  to  consider  the  expediency  of 
following  up  the  fruitless  attempts  at  extraction  by  the  enucleation  of  the  eye-ball. 
This  operation  should  be  taken  into  consideration  in  advance,  and  the  patient's  atten- 
tion called  to  the  possible  eventual  necessity  for  it. 

The  most  improper  course  is  to  delay  the  removal  of  the  foreign  body,  or  to 
cherish  the  hope  of  its  being  thrown  off  by  suppuration  (Tetzer),  or  of  any  perma- 
nent encapsulation ;  because  with  the  progress  of  the  inflammation,  especially  with 
the  new  formation  of  dense  coatings  and  their  adhesion,  which  always  occurs, 
the  conditions  for  an  extraction  of  the  body  become  always  more  unfavorable, 
and  finally  it  can  not  be  done  at  all.  But,  furthermore,  the  suffering  of  the  patient, 
and  the  danger  to  the  other  eye,  may  finally  render  the  enucleation  imperatively 
necessary. 

2.  The  direct  treatment  is  essentially  antiphlogistic.  The  kind  varies  according 
to  the  character  of  the  process.  "With  slight  hypersemia,  and  inconsiderable  oedema 
of  the  parts  about  the  eye,  when  there  is  little  or  no  heat,  it  will  be  sufficient,  after 
carrying  out  the  indications  from  the  cause,  to  cover  the  affected  eye  with  a  dry 
cloth  or  a  protective  bandage.  When  there  is  more  hyperaeinia  and  swelling  of  the 
parts,  and  marked  increase  of  temperature,  cold  applications  should  be  made  at  inter- 
vals. These  may  be  assisted,  if  necessary,  by  the  local  extraction  of  blood.  When, 
however,  the  nervous  irritation  predominates,  or  the  ciliary  neurosis  is  out  of  pro- 
portion to  the  other  inflammatory  symptoms,  warm  applications  are  better  borne. 
Where  these  are  not  sufficient,  the  use  of  narcotics  is  to  be  advised.  In  case  the 
inflammation  has  a  true  sthenic  character,  the  continuous  and  energetic  use  of  iced 
applications,  the  repeated  application  of  leeches,  administration  of  cooling  remedies, 
absolute  antiphlogistic  regimen,  and  occasionally  narcotics,  are  necessary. 

3.  These  means  only  suffice  so  long  as  the  intraocular  pressure*  is  not  decidedly 
increased,  and  no  great  secretion  of  pus  or  abundant  hemorrhage  has  occurred  in 
the  eye.  When  the  hardness  of  the  globe  evidently  increases,  or  a  large  hypopyon 
is  seen  in  the  anterior  chamber,  we  should  have  recourse  to  a  paracentesis  of  the 
cornea  without  delay,  and  this  operation  should  be  repeated  several  times  if 
necessary,  if  we  wish  to  prevent  the  entire  destruction  of  the  globe,  and  to  free  the 
patient  from  the  pain,  which  is  often  agonizing.  If  we  have  reason  to  suspect  only 
an  inextensive  collection  of  pus  or  hemorrhage  in  the  posterior  part  of  the  eye,  if 
perhaps  the  sclerotica  is  already  somewhat  distended,  no  time  is  to  be  lost,  but 
immediately  a  meridional  incision,  some  lines  in  length,  should  be  made  in  the 
sclerotica,  and  thus  a  way  provided  for  the  exit  of  the  pus. 

4.  If  there  be  no  hindrance  to  the  exit  of  the  pus,  either  a  pressure  bandage  is 
applied  and  an  antiphlogistic  regimen  maintained,  or  a  more  strictly  antiphlogistic 
course  of  treatment  will  be  necessary,  according  to  the  severity  of  the  inflammation. 
In  cases  in  which  the  suppuration  .is  already  far  advanced,  so  that  phthisis  of  the 
globe  seems  unavoidable,  warm,  moist  applications  are  especially  to  be  advised, 
whatever  may  be  the  character  of  the  process.  They  are  pleasanter  to  tlie  patient 
than  cold  applications,  they  favor  suppuration,  and  thus  diminish  the  duration  o£ 
the  process. 

5.  If  the  suppuration  be  long  continued,  and  threaten  to  impair  the  strength  of 
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the  patient,  or  to  found  a  permanent  and  troublesome  affection,  it  will  be  perhaps 
justifiable  to  proceed  to  enucleation  of  the  globe.  Suspicion  of  the  presence  of  a 
foreign  body  increases  the  indication.  Still,  it  is  always  well  to  await  the  diminution 
of  the  severe  inflammatory  symptoms,  because  the  operation,  if  undertaken  during 
the  bight  of  the  process,  readily  excites  excessive  reaction,  and  ia  some  cases  has 
led  to  the  death  of  the  patient,  by  a  continuation  of  the  inflammation  upon  the  retro- 
ocular  cellular  tissue  and  concentric  meningitis.  (Graefe.) 

6.  If  the  severity  of  the  inflammation  has  very  much  diminished,  and  pus  within 
the  globe  is  already  being  absorbed,  or  if  the  suppuration  has  already  become 
scanty,  a  simple  pressure-bandage  is  always  sufficient.  This  should  be  worn  until 
either  recovery  has  occurred,  or  the  globe  is  contracted  in  a  state  of  atrophy  or 
phthisis.  It  keeps  the  eye  from  injury,  limits  to  some  extent  the  proliferation  of 
tissue,  favors  resorption,  lessens  the  suppurating  surface,  and  favors  adhesions  of  the 
inflamed  parts  lying  opposite  each  other.  Astringents  should  only  be  used  when 
there  is  also  a  considerable  relaxation  and  morbid  secretion  of  the  conjunctiva. 

7.  If  the  stump  of  the  eye  be  very  sensitive,  if  it  really  never  gets  perfectly  quiet, 
if,  without  external  cause,  attacks  of  severe  ciliary  neurosis  or  real  inflammations 
occur,  or  if  the  other  eye  threatens  to  be  involved,  the  enucleation  of  the  stump  is 
to  be  urgently  advised. 

If  in  such  a  stump  a  suppurative  process,  with  active  vascular  and  nervous 
irritation,  be  suddenly  excited,  which  resists  the  ordinary  antiphlogistic  remedies,  it 
will  be  best  to  partially  evacuate  the  contents  of  the  globe  by  an  incision  into  it. 
The  suffering  of  the  patient  is  thus  often  alleviated,  and  the  inflammation,  under  the 
use  of  warm  applications,  rapidly  recedes.  If  we  have  reason  to  fear  repetitions  of 
the  attacks,  we  may  at  any  time  remove  the  stump  by  enucleation,  without  incurring 
the  danger  of  excessive  reaction. 

Authorities. —  Graefe  und  Schweigger,  A.  f.  0.  VI.  1.  S.  134,  et  seq.  VI.  2.  P.  261,  et  seq.— 
Graefe,  A.  f.  0.  1.  S.  406,  et  seq.  III.  2.  S.  337  et  seq.  IX.  2.  S.  79,  kl.  Mntbl.  1863.  S.  456.  1865. 
S.  384.— Heymann,  A.  f.  0.  VII.  1.  S.  127.— Ed.  Jaeger,  Oesterr.  Zeitschft.  f.  pract.  Heilkd.  1857. 
No.  2. — Schön,  Beiträge  zur  prakt.  Augenheilkunde.  Hamburg.  1861.  S.  92,  107. — Zander  und 
Geissler,  Die  Verletzungen  des  Auges.  Leipzig  und  Heidelberg.  1864.  S.  202,  211,  213. — Boisson- 
neau  "und  Gunier,  nach  Zander,  1.  c.  S.  18. — Rothmund,  Jahresbericht,  1861-2.  München.  S.  19. — 
Schirmer,  kl.  Mntbl.  1865.  S.  275,  277. — Kreitmair,  ibid.  S.  384,  Aerzt.  Intelligenzblatt  f.  Baiern. 
1865.  No.  21,  22.— Knapp,  kl.  Monatbl.  1865.  S.  37S,  Canstatt's  Jahresbericht.  1864.  III.  S.  144.— 
Jacobi,  A.  f.  0.  XL  3.  S.  156,  162,  165. — Lindström,  according  to  Jacobi  1.  c. —  Virchow's  Archiv. 
X.  S.  181.— Nagel,  A.  f.  0.  VI.  1.  S.  220.— Arlt,  Zeitschrift  der  Wien.  Aerzte.  1859.  S.  149.— 
Cntchett,  kl.  Mntbl.  1863.  S.  440,  442.— Tetzer,  Wiener  med.  Jahrb.  1866. 4,  S.  9, 11. 


SEVENTH  SECTION. 

INFLAMMATION"  OF  THE  SCLERA,  SCLERITIS,  SCLEROTITIS. 

Anatomy. — The  sclerotica  or  sclera,  the  white  or  hard  memhrane  of  the  eye, 
forms  a  tough  and  firm,  very  slightly-expansive  capsule,  which  every  where  closely 
envelops  the  choroid  and  the  ciliary  body,  and  is  organically  connected  with  them. 
It  consists  of  connective  tissue,  whose  elements  unite  into  broad  bands,  which  run  • 
through  the  whole  thickness  of  the  membrane,  alternating  quite  regularly  from  a 
longitudinal  to  a  horizontal  direction,  and  thus  on  a  perpendicular  section  give  the 
appearance  of  a  lamellar  formation,  the  individual  layers  of  which,  however,  are 
very  intimately  connected. 

In  general  terms,  we  may  say  that  in  the  external  layers  the  strise  are  meridional, 
while  in  the  inner  layers  they  are  equatorial.  "Woven  in  with  these  is  a  fine  and 
close  net-work  of  elastic  elements,  which,  as  we  go  inward,  becomes  closer,  and 
unites  the  sclera  with  the  choroid.  (Heinle.)  From  it,  numerous  elastic  filaments 
enter  the  choroid.  Granular  pigment  is  scattered  through  the  tissue  in  clumps, 
which  resemble  in  shape  the  stroma-cells  of  the  uvea. 

At  the  anterior  edge,  the  connective-tissue  filaments  of  the  sclera  pass  imme- 
diately into  those  of  the  cornea,  and  are  transformed  into  corneal  elements.  There 
they  have  an  almost  equatorial  course,  and  form,  as  it  were,  a  firm  frame  around  the 
border  of  the  cornea.  From  the  elastic  net-work  of  this  frame,  some  filaments, 
accompanied  by  vessels  and  nerves,  pass  into  the  cornea.  In  front  of  the  ring,  but 
still  in  the  scleral  tissue,  and  quite  near  its  inner  surface,  the  bundles  of  connective 
tissue  separate,  to  take  up  the  venous  ciliary  plexus,  which  has  been  described  as  the 
canal  of  Schlemm  (Fig.  2,  A),  and  is  a  thick  patch  of  fine  veins,  coursing  around 
the  periphery  of  the  cornea.  On  the  one  side  it  is  connected  with  the  veins  of  the 
ciliary  muscle,  on  the  other  with  the  vascular  net-work  of  the  sclera.  (Leber.)  It  is 
bounded  by  many  layers  of  a  finely-filamented  elastic  membrane,  similar  to  that 
lining  the  blood-vessels.     (Henle.) 

The  sclera  is  thickest  posteriorly,  just  at  the  optic-nerve  entrance,  for  here  the 
outer  sheath  of  the  optic  nerve  becomes  directly  attached  to  the  scleral  tissue. 
"Within  this  portion  of  sclera,  surrounding  the  papilla,  lies  the  posterior  vascular 
zone.  (Eel.  Jaeger.)  It  is  formed  from  two  or  more  small  vessels,  which  enter  the 
sclera  near  the  angle  formed  by  the  sheath  of  the  nerve  and  the  sclera,  and,  in  its 
course  around  the  papilla,  gives  branches  to  this  as  well  as  to  the  choroid,  thus 
forming  a  direct  communication  between  the  ciliary  and  retinal  vascular  systems. 
(Leber.)  The  branches  are  not  regularly  given  off";  hence  the  zone  is  often  im- 
perfect, or  not  formed  at  all. 

Besides  the  above,  the  sclera  is  perforated  by  a  number  of  canals,  giving  passage 
to  the  vessels  and  nerves  of  the  uvea,  which,  like  Schlemm's  canal,  are  surrounded* 
by  a  thick  net-work  of  elastic  filaments.  (Henle.)    At  the  anterior  and  posterior 
zones  these  vessels  are  particularly  numerous,  but  are  very  small ;  they  usually  run 


SCLERITIS.  263 

perpendicular  to  the  surface.  Near  the  equator  they  are  more  scanty,  hut  larger, 
and  pass  obliquely  through  the  membrane. 

Nerves  peculiar  to  the  sclera  have  not  yet  been  distinguished  with  certainty ; 
but  some  few  small  vessels  are  found,  originating  from  the  ciliary  vessels,  and  form- 
ing a  close  net-work  in  its  tissue. 

The  outer  surface  of  the  sclera  becomes  a  stratum  of  loose  connective  tissue, 
which  is  more  scanty,  loose,  and  ragged,  at  the  middle  and  posterior  part,  and  is 
there  connected  with  the  ocular  capsule.  But  anteriorly  it  has  shorter,  thicker 
filaments,  and  is  immediately  transformed  into  subconjunctival  tissue.  This  may  be 
called  the  episcleral  layer.  It  contains  a  fine,  close,  vascular  net-work,  composed 
mostly  of  ciliary  vessels.  At  the  circumference  of  the  cornea,  the  episcleral  tissue 
is  greatly  developed,  and  very  vascular,  so  much  so,  in  fact,  that  in  great  hyperemia 
it  is  protruded  like  a  pad,  and  is  then  described  as  a  vascular  ring. 

Normally,  and  especially  in  young  persons,  the  only  vessels  visible  are  the  anterior  ciliary 
arteries,  which  proceed  in  pairs  from  the  branches  in  the  four  recti  muscles,  pass  forward  very 
tortuously  along  these  muscles,  divide  up  once  or  twice,  then  into  twelve  to  fifteen  branches,  and 
enter  the  sclera  from  a  half  to  three  millimetres  from  the  margin  of  the  cornea.  Being 
covered  by  the  conjunctiva,  they  appear  dark-colored.  The  very  delicate  net-work  of  their  anasto- 
mosing branches  is  only  seen  after  irritation  of  the  eye.  If  such  a  cause  of  vascular  injection 
occurs,  the  otherwise  invisible  subconjunctival  or  episcleral  veins  also  appear.  They  form  a  deli- 
cate blue  or  violet  coloration  around  the  cornea,  in  which  larger  branches  may  be  distinctly 
traced,  sometimes  surrounding  the  cornea  in  arcs,  at  others  branched  ;  again,  apparently  proceed- 
ing from  the  sclera,  they  unite  to  large  trunks,  which  pass  directly  backward  and  disappear  in 
the  palpebral  fold.  On  account  of  the  firmness  of  the  tissue  in  which  they  lie,  these  vessels  (veins 
as  well  as  arteries)  are  but  slightly,  if  at  all,  movable,  and  are  thus  distinguished  from  the 
superjacent  vessels  of  the  cornea,  with  which,  however,  they  are  partly  connected.  {Leber, 
Donders.) 

Senile  Changes. — Senile  involution  of  the  sclera  shows  itself  chiefly  by  dimi- 
nution of  the  elasticity  peculiar  to  the  tissue,  and  thus  produces  the  changes  in  the 
states  of  the  circulation  that  lead  to  glaucoma,  when  the  exciting  causes  for  it  arise. 
The  physical  cause  of  this  loss  of  elasticity  is  connected  with  the  calcareous  forma- 
tions which,  it  is  said,  are  never  absent  in  the  posterior  part  of  the  sclera  of  old 
people.     {Donders.) 

Nosology. — Inflammation  of  the  sclera  is  characterized  at  first  by  proliferation 
of  its  peculiar  connective-tissue  corpuscles ;  these  swell,  their  granular  contents 
become  cells,  which  multiply  more  or  less  rapidly  by  division  and  endogenesis,  press 
more  and  more  on  the  intercellular  substance,  and  then  on  section  appear  in  the 
form  of  nests,  which  are  either  quite  irregular,  or  somewhat  resemble  connective- 
tissue  cells,  as  a  body  and  branches  may  be  recognized  in  them,  which  anastomose 
with  analogous  branches  of  other  nests  of  cells.  At  the  same  time,  the  intercellular 
substance  appears  but  little  changed.  Only  in  acute  and  extensive  morbid  processes 
does  it  become  clouded  by  a  molecular  precipitate,  and  a  more  or  less  extensive  separa- 
tion of  granular  fat;  then  also  a  sort  of  relaxation,  a  kind  of  swelling  from  serous 
fluid,  with  a  consequent  diminution  of  normal  resistance,  and  some  increase  of  the 
blood-contents,  is.  remarked.  During  life  the  existence  of  scleritis  is  often  over- 
looked, or  is  first  recognized  by  its  results,  such  as  staphyloma  or  atrophy. 

Still,  however,  cases  also  occur  where,  with  a  rapid  process  of  development,  the 
peculiar  tissue  of  the  sclera,  after  a  precedent  relaxation,  and  molecular  fatty  cloudiness, 
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is  in  places  almost  destroyed,  and  is  then  changed  to  an  easily-torn,  friahle,  purulent 
mass,  which  has  either  the  character  of  pus  or  of  decomposing  tuhercle.  This  sub- 
stance consists  entirely  of  cells,  dividing  and  becoming  fatty,  fatty  detritus  and  true 
pus-cells,  but  scarcely  a  trace  is  left  of  the  true  scleral  elements. 

It  is  uncertain  if  scleritis  ever  occurs  independently ;  hitherto  it  has  only  been 
observed  accompanying  and  dependent  on  inflammation  of  the  neighboring  vascular 
parts.     But  in  connection  with  these  processes,  it  is  a  common  occurrence. 

In  fact,  every  moderately  severe  keratitis  and  conjunctivitis  appears  to  be  accom- 
panied by  scleritis.  It  is  especially  rare  for  a  blennorrhcea  or  diphtherias  to  run  its 
course  without  a  perceptible  development  of  cells  occurring  in  the  anterior  parts  of 
the  sclera. 

In  the  same  way  herpes  of  the  conjunctiva  is,  doubtless,  not  rarely  accompanied 
by  proliferation  of  scleral  connective-tissue  corpuscles.  Occasionally,  under  such 
circumstances,  the  scleral  proliferation  increases  even  to  the  development  of  true 
herpetic  nodules.  These  are  seated  in  the  episcleral  tissue,  but  sink  more  or  less 
deeply  into  the  superficial  strata  of  the  sclerotic,  and  are  capable  of  various  termina- 
tions ;  for  in  some  cases  they  simply  recede,  in  others  they  degenerate,  become  tendi- 
nous, cartilaginous,  or  calcareous.  Sometimes  they  suppurate  and  form  small  con- 
junctival abscesses,  which  spread  rapidly.  Finally,  in  other  cases  deep  ulceration 
occurs,  which  may  lead  to  partial  scleral  staphyloma,  or  to  prolapse  of  the  uvea. 

In  the  same  way  the  sclera  is  sympathetically  affected  by  inflammatory  processes 
in  the  choroid  and  ciliary  body,  and  partial  choroiditis  is  usually  accompanied  by 
partial  scleritis,  total  choroiditis  by  inflammation  of  the  entire  sclera.  Then  the 
inflammatory  change  of  tissue  sometimes  appears  more  in  the  uvea,  sometimes  in  the 
sclera.  The  name  of  "  sclero-choroiditis  "  has  been  appropriately  used  for  the  latter 
cases. 

"When  scleritis  does  not  lead  to  suppuration,  it  frequently  leaves  behind  no  trace 
of  its  existence  ;  sometimes  it  causes  some  hypertrophy  of  the  tissue,  or  even  partial 
sclerosis.  More  frequently  partial  atrophy  results,  the  sclera  becomes  thinner  at  the 
part  affected,  and  therefore  appears  bluish.  Very  often,  also,  scleritis  is  the  immediate 
cause  of  protrusion  of  the  sclera,  for  the  relaxation  decidedly  diminishes  the  resist- 
ance of  the  tissue,  and  thus  gives  a  preponderance  to  the  intraocular  pressure.  The 
dependence  of  scleritis  on  other  diseases,  renders  a  more  complete  enumeration  of 
the  symptoms,  causes,  course,  and  treatment,  at  this  time  superfluous. 

Authorities. — KvUiker,  Mikrosk.  Anat.  Leipzig,  1852.  II.  S.  608. — Heule,  Handbuch  der  Anal. 
Braunschweig,  1866.  II.  S.  588,  607.— Leber,  Denkschriften  der  Wiener  k.  Akad,  d.  Wiss.  24.  Bd. 
S.  318,  324;  kl.  Mntbl.  1864.  S.  426  ;  A.  f.  0.  XI.  1.  S.  35,  38,  42,  AI.— Ed.  Jaeger,  Einstellungen 
des  diopt.  Apparates.  Wien.  1861.  S.  52,  55. — Bonders,  Vijfde  Jaarlijksch  Verslag,  &c.  Utrecht, 
1864.  S.  231,  260;  kl.  Mntbl.  1864,  S.  422;  A.  f.  0.  IX.  2.  S.  Zll.—Schehke,  A.  f.  0.  X.  2.  S.  33.— 
Wedl,  Atlas.  Cornea-Sclera.— Sichel,  A.  f.  0.  III.  2.  S.  22G.—  Grae/e,  ibid.  S.  409.— Pagenstecher, 
ibid.  VII.  1.  S.  117. 


SCLERAL  STAPHYLOMA.  . 

Nosology. — The  development  of  a  scleral  staphyloma  presupposes  a  diminution 
of  the  normal  resistance  of  the  sclera;  and,  secondly,  a  continuance  of  the  normal 
intraocular  pressure.  Increase  of  this  pressure,  such  as  is  occasionally  caused  hy 
increase  of  the  contents  of  the  eye-ball,  as  well  as  by  strong  simultaneous  contrac- 
tions of  the  recti  muscles  of  the  eye,  decidedly  favors  such  protrusions. 

These  ectasia  are,  however,  never  confined  to  the  sclera ;  the  corresponding  por- 
tion of  the  choroid  is  always  protruded  with  it,  since  sclera  and  choroid  are  inti- 
mately organically  connected  throughout  their  extent ;  hence  the  name  sclero-choroidal 
staphyloma  is  more  indicative.  Ordinarily,  however,  this  name  is  only  used  for  those 
ectasia  which  are  directly  caused  by  inflammatory  relaxation  of  the  tissue  of  the 
membranes  in  question;  or  at  least  have  for  substratum  parts  altered  by  inflam- 
mation. They  are  distinguished  from  the  staphyloma  posticum  scarp®,  which  is  con- 
genital, and  in  which  the  partial  diminution  of  resistance  is  due  to  an  original  fault 
of  formation ;  that  is,  to  a  deficient  development  of  the  globe. 

1.    Sclero-choroidal      Staphyloma. 

Pathology  and  Symptoms. — Occasionally  the  entire  sclera  and  choroid  are 
protruded.  In  other  cases  the  staphyloma  is  limited  to  a  part  of  those  membranes. 
Hence  the  division  into  total  and  partial  sclero-choroidal  staphyloma  is  made,  and  the 
latter,  according  to  its  seat,  is  called  anterior,  lateral,  or  posterior. 

a.  Total  Sclero-choboidal  Staphyloma. 

This  is  characterized  by  more  or  less  decided  increase  and  change  of  form  of  the 
whole  eye-ball,  for  usually  the  cornea  (or  a  cicatrix,  under  the  form  of  a  kerato- 
globus,  or  cicatritial  staphyloma,  as  the  case  may  be,  replacing  the  cornea),  partici- 
pates in  the  protrusion;  hence  for  such  sclero-choroidal  staphylomata  the  names 
"  transparent  or  cicatritial  total  staphyloma  of  the  globe  "  are  used. 

Under  such  circumstances  the  eye-ball  sometimes  appears  egg-shaped,  with  the 
apex  either  anterior  (Fig.  37)  or  posterior  (Fig.  38),  sometimes  cylindrical,  roundish, 
or  quite  irregular.  The  anterior  scleral  opening  is  almost  always  much  enlarged,  and 
considerable  tension  of  the  ciliary  body,  iris,  and  zonula,  are  thus  caused.  At  the 
same  time  the  anterior  scleral  zone  has  a  less  inclination  to,  or  is  even  parallel  to,  the 
optic  axis,  so  that  the  sclera  passes  into  the  cornea  without  there  being  any  dividing 
furrow  between  them. 

From  the  great. increase  in  size,  the  eye-ball  projects  from  the  orbit,  pushes  out 
the  lids,  and  impedes  their  closure.  Some  greatly  dilated  ciliary  vessels  appear  on  the 
surface.  The  sclera  is  thinned  in  proportion  to  its  increase  in  surface,  and  as  the 
dark  fundus  of  the  eye  shows  through,  it  has  a  dark-blue  look.    If  the  dioptric 
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Fig.  3T.  Pig.  38. 


media  remain  transparent  and  the  light  is  favorable,  the  fundus,  which  has  but  little 
pigment,  reflects  red  light,  or  actually  sparkles  {amaurotic  caPs-eye).  Vision  becomes 
very  limited,  or  even  all  perception  of  light  may  be  gone. 

In  transparent  total  staphyloma,  tbe  cornea  is  greatly  protruded,  thinned,  and 
somewhat  greenish.  The  limbus  conjunctivalis  is  much  widened,  as  it  participates  in 
the  staphyloma.  The  anterior  chamber  appears  increased  in  depth  and  extent,  and 
filled  with  pellucid,  aqueous  humor.  The  iris  fs  often  discolored  by  progressing 
atrophy.  Its  breadth  has  increased,  for  the  original  circumference  becomes  greater, 
while  the  sluggish  or  fixed  pupil  changes  its  diameter  but  little.  Not  unfrequently 
the  iris  oscillates,  as  it  is  no  longer  supported  by  the  lens,  which,  from  enlargement 
of  the  anterior  scleral  opening  and  consequent  rupture  of  the  zonula,  has  lost  its 
attachments.  The  anterior  capsule  is  often  found  cloudy  from  inflammatory  deposi- 
tions, adherent  to  the  pupillary  margin  and  the  lens  cataractous. 

In  total  cicatritial  staphyloma,  of  course,  there  is  no  anterior  chamber,  the  iris 
having  disappeared  in  the  ectatic  cicatritial  tissue,  which  closes  the  globe  anteriorly. 
Frequently  the  cataractous  lens,  which  is  also  often  chalky,  is  attached  to  the 
posterior  wall  of  the  cicatrix,  hence  is  removed  from  its  normal  position.  By  the 
gradual  expansion  of  the  anterior  part  of  the  eye-ball,  the  ciliary  processes  are 
ruptured,  and  the  crystalline  drawn  forward. 

The  parts  lying  further  back  aro  always  much  atrophied  in  both  forms  of  staphy- 
loma. This  depends  partly  on  the  precedent  severe  inflammation,  partly  on  the 
expansion  and  tension  of  the  membranes.  This  is  the  chief  cause  of  the  destruc- 
tion of  the  power  of  vision. 

The  ciliary  muscle  is  generally  shrunken  to  a  thin  circular  band,  destitute  of  muscular  fibers, 
and  exactly  resembling  connective  tissue,  or  it  has  been  transformed  to  a  stiff,  hyaline,  delicately- 
filamented  substance,  totally  devoid  of  formed  elements.  The  ciliary  processes  are  stretched  in 
length  and  breadth,  separated  and  flattened,  and  where  the  tension  of  the  globe  is  unequal  they 
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are  deviated  from  their  meridional  direction  and  variously  distorted.  Their  inner  surface  is 
often,  though  by  no  means  always,  covered  with  cyclitic  membranes,  which  with  villous  processes 
project  into  the  anterior  part  of  the  vitreous.  The  choroid  is  still  preserved  at  some  places,  at 
least  the  chorio-capillaris  and  vasculosa  as  well  as  the  lamina  fusca  can  still  be  distinguished. 
As  a  rule,  however,  far-advanced  atrophy  appears  every  where ;  the  vessels  of  the  chorio-capillaris 
and  vasculosa  appear  mostly  or  entirely  destroyed.  The  stroma-cells  are  scanty,  and  are  mostly 
in  a  state  of  fatty  degeneration  ;  the  pigment  is  pale  and  diminished  in  quantity,  or  all  gone  except 
a  few  groups  of  granules.  The  basis  is  a  delicate  filamentary  net-work,  covered  by  the  elastic 
membrane  and  more  or  less  firmly  attached  to  the  sclera.  Sometimes  the  choroid  is  shrunken  to  a 
thin  layer  of  hyaline,  stiff,  dry  substance,  in  which  we  can  only  see  an  indistinct  striation,  and 
which  can  only  be  detached  from  the  sclera  in  small  scales.  Still,  we  sometimes  meet  cases  where, 
as  a  result  of  precedent  proliferation  and  subsequent  atrophy,  the  choroid  appears  in  places  as  a 
thick,  wrinkled,  irregular  layer  of  nucleated  tissue,  held  together  by  a  net-work  of  the  remains  of  the 
choroidal  stroma.  The  elastic  lamina  often  remains  quite  normal,  but  just  as  often  it  is  thick- 
ened, and  is  then  usually  covered  with  numerous  choloid  bodies.  The  tapetum  is  always  much 
thinned,  the  individual  epithelial  cells  are  separated  and  often  form  large  cavities ;  some  appear 
enlarged,  flattened,  and  irregular  ;  they  are  pale,  their  granules  are  distributed  without  order,  and 
they  are  less  numerous.  In  some  places  the  tapetum-cells  appear  without  pigment,  shrunken, 
and  filled  with  cloudy  contents ;  in  places,  however,  groups  of  cells  occur  loaded  with  pigment 
which,  from  their  size  and  variable  form,  must  be  considered  as  new  formations.  The  ciliary 
nerves  running  under  the  choroid  are  partly  without  medulla,  hyaline  and  translucent,  sometimes 
wholly  destroyed.  Hence  diminution  of  sensibility  of  the  cornea  and  iritic  neuralgia  are  among 
the  ordinary  symptoms.  As  a  rule,  the  retina  is  decidedly  cloudy  and  ansemic,  atrophied  and 
thinned ;  occasionally  this  occurs  in  the  immediate  vicinity  of  the  vessels,  so  that  these  appear 
inclosed  on  both  sides  by  gauzy,  translucent  bands.  {Schiess.)  The  limitans  is  often  perforated. 
(  Wedl.)  Sometimes  the  retina  is  detached  from  the  choroid.  In  other  cases  all  that  we  can  find 
of  it  are  pigmented  connective-tissue  remains,  which  are  firmly  attached  to  the  choroid.  Some- 
times the  retina  is  entirely  destroyed  or  reduced  to  a  few  ragged  remains,  which  are  attached  at 
the  optic-nerve  entrance  and  float  about  the  vitreous.  As  the  optic  nerve  is  usually  atrophied, 
the  papilla  is  generally  much  discolored.  In  many  cases  it  seems  excavated,  as  in  glaucoma. 
The  vitreous,  at  least  its  posterior  half,  is  almost  always  fluid  and  flocculent.  The  anterior  half 
is  usually  preserved  longer,  and  not  unfrequently  contains  connective-tissue  new-formations. 
(  Wedl,  Schweig ger,  Schiess- Gemuseus.) 

~b.  Partial  Sclero-choroidal  Staphyloma. 


Fig.  39. 


-  This  appears  as  a  bluish  or  slate-gray  transparent  projection  "with  thin  walls, 
more  or  less  elevated  above  tbe  surface  of  the  surrounding  sclera.  It  often  pro- 
trudes perpendicularly,  or  is  even  pedunculated,  and  then  appears  as  a  sharply- 
bounded,  round,  vesicular  nodule  of  the  size  of 
a  millet-seed  or  a  bean,  whose  surface  is  some- 
times smooth,  again  is  furrowed  by  projecting 
cross  or  oblique  tendinous  striee,  and  thus  it 
acquires  the  appearance  of  a  cluster  of  grapes. 
In  other  cases  the  staphyloma  presents  quite  a 
flat  protrusion,  with  smooth  surface  and  indis- 
tinct boundaries,  whose  diameter  is  sometimes 
scarcely  a  line,  but  is  often  considerable,  as  the 
anterior  or  posterior  half  of  a  quadrant  of  the 
sclera,  or  even  more,  is  protruded.  In  many 
cases  the  staphyloma  forms  a  more  or  less  long 
and  broad  protrusion,  divided  into  irregular 
vesicles  by  tendinous  bands,  which  surround  a 
greater  or  less  arc  of  the  eye-ball.     Such  pro- 
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trusions  are  found  in  the  most  varied  zones  of  the  sclera,  e.  g.,  in  the  equatorial 
zone.  (Fig.  39.)  But  they  most  frequently  occur  in  the  anterior  scleral  zone.  (Fig.  40,  b.) 

The  walls  of  the  staphyloma  consist  mostly  of  strongly-pigmented  scleral  tissue,  which  has 
suffered  more  or  less  from  the  precedent  inflammation  and  the  protrusion.  It  usually  appears  quite 
cloudy  from  molecular  precipitation,  and  its  filamentary  formation  is  often  less  clear,  or  only  sharply 
defined  iu  certain  directions.  The  inner  surface  of  the  vesicle  always  appears  lined  with  a  pig- 
mented brown  or  black  spotted,  delicate  membrane,  which  adheres  closely  to  the  remains  of  the 
uvea  protruded  with  the  sclera.  This  membrane  can  rarely  be  separated  from  the  subjacent  sclera. 
The  uveal  tissue  in  it  is  already  quite  unrecognizably  atrophied  to  an  indistinctly  striated  mass, 
without  vessels  or  nerves.  In  this  mass,  variable  amounts  of  pigment-cells  are  deposited,  some  of 
which  still  appear  roundish,  and  rich  in  pigment;  others  contain  little  pigment,  are  angular,  elon- 
gated, or  even  spun  out  to  pigmented  filaments.  The  elastic  lamina,  on  whose  inner  wall  lies  the 
tapetum,  is  often  still  perceived.  The  cavity  of  the  staphyloma  is  rarely  filled  with  firm,  inflam- 
matory product,  but  almost  always  with  watery  fluid.  Occasionally  the  retina  stretches  out  free 
from  the  foot  of  the  staphyloma.  But  not  unfrequently  there  is  a  corresponding  protrusion  into 
the  concavity  of  the  staphyloma,  to  whose  inner  wall  it  is  often  firmly  attached,  spreading  over  it 
as  a  delicate  membrane,  which  consists  of  connective-tissue  filaments  strewn  with  molecular 
masses,  containing  no  trace  of  nervous  elements  or  vessels,  but  variable  amounts  of  pigment,  and 
covered  by  the  membrana  limitans,  which  is  usually  ragged.  (  Wedl,  Sclnceigger,  Schiess.) 

In  the  immediate  vicinity  of  the  staphyloma,  the  sclera  is  often  found  very  hypersemic,  relaxed 
by  a  cloudy  serous  infiltration,  and  strewn  with  connective-tissue  corpuscles,  which  have  been 
changed  by  inflammation.  A  large  portion  or  the  whole  of  the  choroid  usually  appears  affected 
by  inflammatory  atrophy,  particularly  as  evinced  by  great  pigment  rarefaction.  Still,  in  spite  of 
the  tension  to  which  the  choroid  is  subjected,  the  vasculosa  and  chorio-capillaris  are  sometimes  well 
preserved,  the  vessels  of  the  latter  are  even  dilated,  and  the  tapetum-cells,  although  very  small,  are 
close  together,  thus  indicating  a  rich  new-formation.  (Schweigger.)  The  larger  vessels  of  the 
vasculosa  terminate  abruptly  at  the  foot  of  the  staphyloma,  or  pass  very  slightly  beyond  it,  and 
then  disappear.  This  is  also  true  of  the  ciliary  nerves  of  the  lamina  fusca;  hence,  when  the 
staphyloma  is  somewhat  extensive,  there  is  a  diminution  of  sensibility  of  the  cornea  and  of  motion 
in  the  iris.  A  large  portion  or  the  whole  of  the  retina  also  is  atrophied.  Not  unfrequently  it  is  in 
places  attached  to  the  choroid,  and  at  this  part  it  is  always  atrophied  to  a  delicate  connective- 
tissue  membrane,  strewn  with  pigment.     The  optic-nerve  entrance  often  appears  excavated.  f 

On  the  whole,  the  anatomical  and  ophthalmoscopical  examination  of  the  eye 
usually  shows  decided  traces  of  an  extensive  and  severe  inflammation  of  the  uvea  and 
retina,  that  has  run  its  course,  as  well  as  cloudiness  of  the  dioptric  media,  fluidity  of 
the  vitreous,  &c.  As  a  result  of  these  changes,  vision  is  usually  entirely  destroyed, 
or  limited  to  a  quantitative  perception  of  light.  But  exceptional  cases  of  anterior 
sclero-choroidal  staphyloma  occur,  when  the  posterior  portions  of  the  retina  have  pre- 
served their  normal  function,  and  hence  only  limitations  of  the  field  of  vision  occur. 

If  opacities  do  not  hide  the  fundus,  we  readily  discover  such  staphylomata  with  the  ophthal- 
moscope, as  more  or  less  sharply  bounded,  irregularly  pigmented  spots,  variously  shaped,  and 
colored  dirty-grayish-white  or  brownish,  whose  prominence  is  often  shown  by  the  variation  in  the 
length  and  form  of  the  shadows  cast  by  the  mirror,  when  the  latter  is  moved,  also  by  the  position 
of  the  retinal  vessels  running  over  it.  In  very  extensive  staphylomata  the  protrusion  is  not 
unfrequently  evident  to  the  naked  eye  by  the  wMte  reflex  from  the  fundus.  The  diagnosis,  how- 
ever, scarcely  requires  this  symptom.  Even  posterior  staphylomata  are  easily  brought  into  view  by 
directing  the  eye  strongly  inward  or  outward,  and  then  pressing  back  the  commissure  of  the  lids. 

Causes.— 1.  "With  some  rare  exceptions,  this  staphyloma  is  always  the  result  of 
sclero-choroiditis,  or,  more  accurately,  of  weakening  of  the  scleral  tissue  and  increase 
of  the  intraocular  pressure  accompanying  the  inflammation.  Total  sclero-choroidal 
staphylomata  result  only  from  a  total  sclero-choroiditis.  Partial  sclero-choroidal 
staphyloma,  on  the  contrary,  may  proceed  from  a  total  or  partial  sclero-choroiditis. 
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a.  This  inflammation  alone  is  sufficient  cause  for  sclero-choroidal  staphyloma. 
Ectasias  caused  by  inflammation  alone  may  occur  at  any  point  of  the  choroid.  They 
are  characterized  by  a  very  slight  convexity  of  the  summit  and  great  flatness  of  the 
lateral  walls,  which  gradually  lose  themselves,  without  decided  boundaries,  in  the 
part  of  the  sclera  not  protruded.  This  corresponds  with  the  fact  that  the  points  of 
inflammation  are  not  sharply  bounded,  and  hence  the  resistance  decreases  only 
gradually  toward  the  center  of  the  part  inflamed. 

b.  In  many  cases,  passive  hyperemia  of  the  ciliary  vessels  acts  with  inflammation 
in  producing  sclero-choroidal  staphyloma ;  for  where  many  vessels  close  together 
perforate  the  sclera,  the  tissue  becomes  more  porous  and  less  resistant.  If,  then,  an 
enlargement  of  these  vessels,  and  consequently  of  the  canals  through  which  they 
pass,  occurs,  it  requires  only  a  slight  serous  moistening  and  inflammatory  softening 
to  give  even  to  the  normal  intraocular  pressure  a  preponderance,  and  compel  the 
parts  of  the  sclera  in  question  to  give  way.  Ectasias  thus  produced  are,  as  a  rule, 
sharply  bounded  and  have  steep  sides,  or  are  pedunculated,  forming  strongly  convex 
vesicles.  Corresponding  to  the  anatomical  location  of  these  points,  such  staphylo- 
mata  are  found  especially  in  the  posterior  and  anterior,  but  may  occur  in  the  middle, 
zones  of  the  sclera. 

The  ectasias  of  this  kind  occurring  in  the  anterior  zone  of  the  sclera  usually  come 
in  groups,  and  form  a  connected,  more  or  less  broad,  cushion,  which  girdles  the 
cornea  in  a  greater  of  lesser  arc,  and  hence  is  usually  called  staphyloma  annulare. 

On  anatomical  examination  of  ectasia  of  the  latter  kind,  which  have  come  to  a  stand-still,  we 
find,  on  the  inner  surface  of  the  anterior  scleral  zone,  a  number  of  fossae  in  the  inner  layers,  which 
are  separated  from  each  other  by  thread-like  cords  half  a  line  long,  belonging  to  that  layer,  and 
running  in  a  meridional  direction.  These  lead  into  cul-de-sacs,  formed  of  the  outer  layers,  and 
which  from  without  appear  as  bluish,  translucent  swellings. 

c.  Sclero-choroidal  staphyloma  anticum  or  annulare  often  develops,  however,  in 
another  way.  If,  during  the  existence  of  a  sclero-choroiditis,  the  relaxation  of  the 
tissue  is  increased  by  congestion  in  the  ciliary  vessels,  the  thin  scleral  layer  covering 
the  inner  side  of  Schlemm's  canal  occasionally  bursts,  under  the  increased  intra- 
ocular pressure,  whereupon  the  more  extensible  outer  substance,  which  has  remained 
uninjured,  is  protruded. 

At  the  very  commencement  of  this  state,  the  outer  surface  of  the  scleral  zone  affected,  appears 
wholly  unchanged.  On  anatomical  examination,  close  behind  the  border  of  Descemet' s  mem- 
brane, and  covered  by  the  ciliary  muscle,  we  find  in  the  scleral  tissue  a  longer  or  shorter  shallow 
furrow,  running  concentrically  with  the  corneal  margin  (Fig.  40,  a),  with  a  somewhat  serrated 
border,  which  is  formed  by  the  retracted  ends  of  the  ruptured  filaments.  By  a  continuance  of 
the  mechanical  actions  the  furrow  becomes  broader,  since  the  outer  scleral  layers,  forming  its 
floor,  are  expanded  more  in  a  meridional  direction,  and  so  lengthen  at  the  expense  of  their 
thickness.  Finally  they  become  translucent,  and  cause  the  appearance  of  a  bluish  arc  on  the 
anterior  scleral  border.  During  this  time  the  furrow  increases  in  length,  and  progresses  at  both 
ends  to  circumscribe  the  cornea. 
,  Subsequently,  under  this  tension,  the  outer  layers  of  sclera  bulge  forward,  as  bluish  or  even 
blackish  elongated  bosses,  which,  separated  by  tendinous  whitish  filaments  running  antero-pos- 
teriorily,  form  a  variable  series  of  elevations  and  depressions,  and  surround  a  greater  or  less 
arc  of  the  corneal  periphery,  in  some  cases  even  its  whole  circumference. 

Occasionally  the  protrusion  goes  further  in  some  places,  while  the  furrow  continues  around 
the  cornea,  and  constantly  widens.  Then,  on  the  outer  surface,  the  regular  elongated  elevations 
disappear,  and  at  this  point  the  sclera  protrudes  as  a  dirty-blue,  glandular,  berry  or  grape-like 
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Fig.  40. 


tumor,  as  large  as  a  pea  or  a  nut,  J, 
which  presses  between  the  lids,  and 
often  hinders  their  closure,  and  always 
renders  the  axis  of  the  eye  oblique. 

This  great  increase  in  surface  of  the 
anterior  scleral  zone  is  to  be  explained 
not  only  by  protrusion  of  the  scleral 
layers  originally  forming  the  floor  of  the 
furrow,  but  an  addition  to  the  scleral 
substance  in  the  walls  of  the  protrusion 
also  occurs.  For  while  the  ruptured 
inner  layers  of  the  sclera  are  fully 
stretched,  and  the  torn  ends  are  retracted 
to  two  knobs,  c  and  d,  the  external  layers 
have  to  stand  all  the  force  of  the  intra- 
ocular pressure.  Hence,  also,  the  parts 
beyond  the  borders  of  the  furrow  are 
protruded;  but  as  these  give  way  to  the 
pressure,  they  become  separated  from  the 
subjacent  parts,  and  the  torn  edges 
recede  more  and  more  from  each  other. 
This  is  especially  evident  at  the  anterior 
border  of  the  staphyloma;  for  the  an- 
terior layers  of  the  cornea  are  stretched 
by  the  tension  of  the  outer  layers  of  the 
sclera,  and  are  not  unfrequently  so  increased  that  the  limbus  conjunctivalis,  at  the  part  affected, 
reaches  three  or  four  times  its  normal  width,  while  the  posterior  corneal  layers  retain  their 
normal  dimensions. 

Hence,  at  the  point  of  ectasia,  the  boundary  between  cornea  and  sclera  is  much  widened,  and 
finally  the  corneal  layers  separate  at  the  foot  of  the  staphyloma;  a  part  of  the  inner  wall,  e,  is 
formed  by  the  exposed  edges  of  the  superficial  corneal  layers,  and  appears  ragged,  uneven,  and 
translucent. 

By  the  protrusion  of  the  anterior  scleral  zone,  the  parts  immediately  connected  with  it  (the 
vessels,  nerves,  and  ciliary  body)  suffer,  as  may  be  easily  understood.  The  vessels  and  nerves  in 
the  ectasia,  atrophy,  are  totally  destroyed,  or  are  at  least  ruptured.  In  far-advanced  ectasia  the 
ciliary  body  is  occasionally  torn  through  transversely,  so  that  the  heads  of  the  ciliary  processes 
cling  fast  to  the  iris  on  the  anterior,  the  rest  of  the  body  to  the  posterior,  edge  of  the  rupture. 
The  separation  more  frequently  occurs  between  the  iris  and  ciliary  body,  so  that  the  former 
remains  attached  to  the  anterior,  the  latter  to  the  posterior,  border  of  the  rupture.  Sometimes, 
however,  the  rupture  occurs  in  the  anterior  choroidal  zone,  so  that  the  iris  and  corpus  ciliare 
appear  drawn  forward.  The  ciliary  muscle  is  always  ruptured  except  in  these  latter  cases. 
The  ruptured  margins  of  the  uvea  are  connected  together  by  a  fine,  pigmented  membrane,  f, 
which  covers  the  posterior  wall  of  the  staphyloma,  and  consists  of  prolapsed  remains  of  uvea. 

2.  In  some  rare  cases,  superficial  ulcerative  loss  of  substance  in  the  sclera  is  the  cause  of 
partial  sclera-choroidal  staphyloma.  In  proportion  to  the  diminution  in  thickness  of  the  sclera 
affected,  the  resistance  decreases,  the  floor  of  the  ulcer  and  subjacent  uvea  is  protruded,  pressed 
forward  into  a  vesicle,  which  can  not  retract,  and  therefore  becomes  permanent.  If  the  surround- 
ing portions  of  sclera  are  inflamed,  they  also  give  way ;  the  base  of  the  staphyloma  becomes 
larger  than  the  original  ulcer  was. 

3.  Just  as  rarely,  it  is  caused  by  a  rupture  of  the  sclera  and  prolapse  of  the  uvea. 
The  rupture  may  be  of  ulcerative  origin.  More  frequently  it  is  from  a  penetrating 
wound  of  the  sclera.  The  uvea  thus  exposed  is  pressed  outward  by  the  contents  of 
the  globe,  becomes  vesicular,  commences  to  proliferate,  to  form  fleshy  granulations, 
•which  gradually  change  to  tendinous  tissue,  and  finally  give  the  wall  of  the  staphyloma 
the  appearance  of  true  scleral  tissue.  Such  staphylomata  are  sometimes  roundish, 
sometimes  oval,  according  to  the  shape  of  the  rupture  ;  in  linear  openings  it  is  usually 
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pad-like;  at  its  base  it  usually  appears  pedunculated.    {Traumatic  sclero-clioroidal 
staphyloma,  Sichel.) 

According  to  the  position  of  the  perforation,  the  prolapsed  portion,  of  uvea  is 
sometimes  choroid,  sometimes  ciliary  body  or  iris.  It  is  to  be  remarked  that,  even 
in  perforations  of  the  sclera  quite  a  distance  from  the  corneal  margin,  the  iris  may 
be  prolapsed.  The  pupil  then  appears  drawn  out  toward  the  perforation,  like  a 
coloboma.  Often  a  part  of  the  whole  breadth  of  the  iris  and  its  pupillary  margin 
grow  fast  to  the  scleral  opening. 

Course. — As  a  result  of  acute  processes  which  progress  with  great  intensity, 
sclero-choroidal  staphyloma  occasionally  develops  very  rapidly,  and  is  then  usually 
accompanied  by  severe  pain,  and  not  unfrequently  with  subjective  perceptions  of 
light.  Under  such  circumstances  the  ectasia  occasionally  reaches  a  considerable 
size  in  the  course  of  a  month,  and  then,  while  the  original  disease  becomes  chronic, 
it  remains  stationary,  or  gradually  progresses. 

But,  as  a  rule,  the  formation  and  growth  of  sclero-choroidal  staphyloma  is  slow. 
It  often  even  happens  that  the  original  inflammatory  affection  has  already  existed  a 
long  time,  or  has  even  receded  before  the  ectasia  shows  itself.  "When  this  has 
happened,  months  and  years  often  pass  before  an  increase  is  perceptible.  The 
increase  is  sometimes  gradual,  sometimes  spasmodic.  The  latter  occurs  especially 
when  the  chronic  sclero-choroiditis  causing  it  has  frequent  exacerbations. 

During  such  apparently  acute  attacks,  the  ectasia  usually  grows  rapidly,  with 
severe  pain,  but  when  remissions  occur,  it  becomes  stationary,  or  even  recedes 
somewhat,  to  increase  again  with  the  next  exacerbation.  Such  cases  greatly 
threaten  a  sympathetic  affection,  and  subsequent  loss  of  the  second  eye  by  irido- 
choroiditis.  • 

Results. — A  true  spontaneous  cure  is  scarcely  to  be  expected.  It  is  only  recent 
prolapse  of  the  choroid  that  can  recede,  as  the  neoplastic  tissue,  developing  on  and 
in  it,  shrinks  and  contracts  to  a  flat  cicatrix.  As  a  rule,  we  have  cause  to  be  thank- 
ful when,  after  years  of  suffering,  the  globe  finally  becomes  quiet,  the  inflammatory 
attacks  remain  absent,  and  the  protrusion  does  not  advance,  since  the  intraocular 
tissues,  through  atrophy,  lose  their  inclination  to  inflame. 

Frequently  the  inflammatory  process  is  propagated  along  the  optic  nerve,  and 
then  occasionally  causes  quite  insupportable  photophobia.  The  final  result  is 
usually  atrophy  of  the  optic,  frequently  with  excavation  of  the  papilla.  Not  very 
unfrequently,  during  severe  inflammatory  exacerbations,  suppuration  occurs,  and 
subsequently  phthisis  bulbi.  Occasionally  also,  as  a  result  of  atrophy,  the  globe 
becomes  soft,  and  later,  shrinks  up. 

Besides  this,  a  rupture  of  the  prolapsed  sclera  is  possible.  This  has  been  observed 
most  frequently  in  partial  staphyloma,  and  only  very  rarely  in  total.  The  most  com- 
mon cause  was  a  decided  momentary  increase  of  intraocular  pressure,  as  by  a  blow 
on  the  eye,  or  a  strong  contraction  of  the  muscles.  More  rarely  it  is  spontaneous. 
After  the  bursting,  a  great  part  of  the  contents  of  the  globe  is  evacuated,  and,  as  a 
result  of  the  sudden  decrease  of  intraocular  pressure,  profuse  hemorrhage  not  unfre- 
quently occurs.  This  may  continue  for  hours  and  days,  and  may  even  kill-  the 
patient,  if  it  is  not  stopped  soon  enough.  Severe  inflammations,  which  cause  the 
globe  to  shrink  by  suppuration  or  atrophy,  are  the  usual  results  of  such  ruptures. 
Still,  the  edges  of  the  wound  may  again  heal  up,  and  the  staphyloma  again  appear; 
this  may  even  be  repeated  several  times  before  suppuration  or  atrophy  occurs. 
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These  hemorrhages,  in  connection  with  the  bluish  color,  and  the  external  form  of  the  partial 
staphyloma,  were  the  cause  of  the  belief  that  it  was  a  varicose  condition,  and  it  received  the  name 
of  cirsophthalmus. 

Cancerous  formations  do  not  belong  to  the  Tesults,  but  to  the  possible  causes,  of  sclero-choroidal 
staphyloma. 

Treatment. — The  chief  indications  are,  to  oppose  the  inflammation  affecting  the 
tissue,  and  diminish  the  intraocular  tension  to  or  below  the  normal  amount.  Iridec- 
tomy, with  suitable  after-treatment,  best  fulfills  this  indication. 

1.  As  a  prophylactic,  the  formation  of  an  artificial  pupil  should  never  he  neglected, 
when,  during  a  choroiditis,  the  globe  appears  harder^  or  severe  pain  indicates  tension 
of  the  nerves,  or  even  if  the  commencement  of  an  ectasia  is  already  perceptible. 
Paracentesis  cornea,  even  if  repeated,  gives  less  certain  results,  as  its  action  is  more 
transient.  Future  observation  must  decide  how  far  division  of  the  ciliary  muscle 
answers  the  purpose. 

To  avoid  prolapse  of  the  uvea,  in  rupture  of  the  sclera,  it  is  best  to  keep  the  patient  in  bed, 
and  put  on  a  protective  bandage ;  or,  when  the  inflammation  is  very  intense,  to  institute  a  regular 
antiphlogistic  treatment.  Attempts  at  replacement  are  almost  always  fruitless,  and  often  danger- 
ous, on  account  of  the  irritation  that  they  cause. 

In  very  small  and  quite  recent  prolapses,  we  may,  however,  occasionally  succeed  in  causing  a 
retraction  of  the  prolapsed  part  by  slight  friction  over  the  globe,  by  moving  the  fingers  back  and 
forth  over  the  closed  lids.  These  small  prolapses,  however,  especially  when  the  perforation  is 
linear  and  short,  are  not  very  dangerous.  They  are  usually  again  flattened  out  by  shrinking  of 
their  neoplastic  envelop.  , 

The  removal  of  prolapses  in  extensive  perforation,  by  curved  scissors,  after  the  previous  division 
of  the  uninjured  conjunctiva  over  them,  is  the  most  certain,  in  fact  the  only  advisable,  remedy. 
The  after-treatment  consists  in  wearing  a  protective  bandage,  and  in  avoiding  strong  muscular 
contractions,  and  at  first  keeping  in  bed.  This  is  to  be  persevered  in  till  the  consolidation  of  the 
cicatrix. 

Cauterizations  of  the  prolapse  with  nitrate  of  silver,  laudanum,  etc.,  apart  from  their  irritation 
and  power  of  exciting  severe  inflammation,  are  dangerous,  because  the  pain  accompanying  them 
is  apt  to  induce  strong  contraction  of  the  muscles  of  the  eye. 

2.  If  sclero-choroidal  staphyloma  is  once  developed,  it  can  only  be  removed  by 
operation. 

a.  In  small  staphylomata  which  are  not  old,  iridectomy,  and  subsequently  wear- 
ing a  protective  bandage,  often  suffices  to  cause  the  entire  removal  of  the  ectasia. 
Most  frequently,  however,  the  staphyloma  develops  again  on  the  same  spot,  or  near 
it.  Iridectomy,  with  one  or  more  paracenteses  of  the  protruded  sclera,  offers  some- 
what more  certainty;  still,  even  this  does  not  always  avoid  relapses. 

b.  In  old,  extensive  staph  ylomata,  and  especially  in  those  with  steep  walls,  iridec- 
tomy with  paracentesis  does  not  always  suffice.  "With  the  iridectomy,  the  splitting 
of  the  prolapsed  portion,  or  even  its  removal,  is  frequently  necessary.  In  staphylo- 
rnata  of  slight  prominence,  the  splitting  may  best  be  done  with  a  cataract-knife, 
which  divides  the  walls  in  a  meridional  direction;  in  those  with  steep  walls,  it  is 
best  done  with  a  lance-shaped  knife,  which  is  laid  flat  on  the  sclera,  and  then  so 
advanced  that  its  point  enters  at  the  base  of  the  staphyloma,  and  comes  out  at  the 
opposite  side. 

For  the  removal,  a  cataract-knife  serves  best,  as,  in  excision  of  corneal  staphyloma, 
the  knife  is  passed  flatwise  through  the  corneal  wall,  so  that  a  flap  is  formed,  which 
is  seized  with  the  forceps,  and  removed  with  the  scissors.  It  is  not  necessary  to 
take  off  the  entire  staphyloma;  in  extensive  ectasia  this  would  be  dangerous.     la 
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general,  the  opening  left  should  not  exceed  the  circumference  of  a  small  pea.  If, 
during  the  splitting  or  removal  of  the  staphyloma,  only  a  little  vitreous  escape,  a 
protective  handage  is  sufficient ;  but  if  a  large  amount  of  the  contents  of  the  globe 
is  evacuated,  and,  as  a  consequence,  the  eye-hall  collapses,  tho  handage  must  be 
applied  tighter,  to  replace  in  some  degree  the  lost  intraocular  tension,  and  prevent, 
as  far  as  possible,  excessive  hemorrhage  and  inflammation.  This  danger  can  not  be 
altogether  avoided;  it  is  not  even  rare  that,  immediately  after  opening  the  wall, 
targe  vascular  branches  burst  and  cause  extravasations,  which  fill  a  large  part  of  the 
eye-ball,  and,  as  they  collect  between  the  retina  and  choroid,  or  between  the  latter 
and  the  sclera,  lift  up  the  inner  membrane  to  a  purse-shape.  In  some  cases 
the  membrane,  covering  the  continually-increasing  extravasation,  ruptures,  the 
blood  empties  into  the  cavity  of  the  eye,  and  presses  outward  through  the  scleral 
opening,  sometimes  to  a  frightful  amount.  Then  all  means  for  arresting  the  exhaust- 
ing hemorrhage  are  usually  fruitless;  if  we  would  avoid  endangering  the  life  of  the 
patient,  we  should  immediately  enucleate  the  eye.  In  other  cases,  however,  the 
resistance  offered  by  the  detached  choroid  or  retina  suffices  to  stop  the  hemorrhage. 
The  extensive  extravasation  then  usually  leads  to  loss  of  the  eye  by  suppuration. 

Quiet  of  the  patient  is  decidedly  advantageous,  and  especially  the  avoidance  of 
strain  on  the  muscles  of  the  eye ;  hence,  it  is  advisable  to  keep  him  in  bed  at  first. 
Prudence  also  recommends  antiphlogistic  diet,  even  if  no  inflammation  is  present, 
requiring  direct  treatment.  The  bandage  must  not  be  removed,  or  the  patient 
allowed  to  return  to  his  ordinary  employment,  till  the  cicatrix  is  consolidated. 

After  splitting,  it  often  happens  that  the  edges  of  the  wound  heal  rapidly,  and  the  staphyloma 
again  appears  in  its  former  shape  and  size.  Then  a  repetition  of  the  operation  becomes  necessary. 
Some  authors  recommend  cauterizing  the  staphyloma,  after  the  irritation  has  passed,  to  produce 
greater  development  of  tissue  and  a  firmer  cicatrix.  Where  reaction  is  slight,  a  careful  cauteriza- 
tion with  nitrate  of  silver,  repeated  two  or  three  times  weekly,  may  favor  the  results  of  the 
operation. 

In  favorable  cases,  after  the  removal,  the  scleral  opening  soon  closes  over  with  a  gray,  cloudy 
membrane,  which  thickens  and  gradually  contracts;  occasionally  fleshy  warts  develop,  and 
hard,  firm  cicatrices  form,  whose  extent  is  usually  less  than  the  scleral  opening  was.  If  this  new 
formation  goes  on  too  slowly,  it  may  be  aided  by  applications  of  laudanum  or  nitrate  of  silver 
when  there  is  no  irritation  present.     {Sichel.) 

c.  In  total  staphyloma  it  is  occasionally  possible  to  restore  the  globe  to  nearly 
normal  size  and  form,  by  an  iridectomy  and  repeated  paracentesis  of  the  sclera,  or 
by  excision  of  a  small  lance-shaped  flap  from  the  wall  of  the  sclera.  But  just  as 
often  this  operation  is  without  result,  or  leads  to  intraocular  hemorrhage  and  severe 
inflammation,  which,  as  above  stated,  may  prove  dangerous. 

Phthisis  of  the  globe  is  of  itself  no  particular  loss ;  it  may  even  be  regarded  as  a 
gain,  when  the  eye  on  its  occurrence  becomes  quiet  and  is  freed  from  painful  inflam- 
matory relapses ;  besides,  the  stump  permits  the  subsequent  application  of  an  artifi- 
cial eye,  and  gives  it  some  mobility. 

\Yith  this  idea,  it  has  again  been  recently  recommended  to  bring  about  suppura- 
tion of  the  globe,  by  passing  a  thread  through  the  sclera  and  vitreous  at  the  ciliary 
region,  and  leaving  it  there  from  one  to  four  days — that  is,  till  Chemosis  appears  as  tho 
first  sign  of  a  commencing  suppurative  choroiditis.  (Camper,  Ford.)  The  entrance 
and  exit  should  be  in  the  ciliary  region,  and  about  three  lines  apart.     (Graefe.) 

TTe  must,  however,  remember  that  the  suppurative  process  does  not  always  run 
on  quite  smoothly.  .  Apart  from  the  possible  danger  of  pya3mia,  the  suppuration 
18 
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often  continues  for  a  long  while,  with  great  pain  to  the  patient ;  it  may  sympatheti- 
cally endanger  the  other  eye,  and,  even  imperil  the  patient,  from  the  great  loss  of 
fluids.  Moreover,  suppuration  does  not  insure  the  certainty  of  complete  atrophy 
and  the  prevention  of  relapses. 

d.  In  view  of  the  danger  incurred  and  the  doubtful  results  of  this  operation,  we 
can  not  too  strongly  warn  against  its  being  thoughtlessly  undertaken.  It  is  only 
justifiable  when  cosmetic  interests  render  it  very  necessary. 

3.  Where  repeated  relapses,  constantly-recurring  attacks  of  pain,  or  trouble- 
some photopsia,  render  the  state  unendurable,  and  still  more  when  there  is  danger 
of  sympathetic  inflammation  of  the  other  eye,  or  if  this  has  already  occurred,  the 
uncertainty  of  the  result,  and  the  possibility  of  a  continuance  of  the  irritation  after 
the  above  operations,  render  them  of  doubtful  propriety,  or  even  to  be  rejected. 
Then  all  aims  at  cosmetic  effect  should  cease,  and  the  eye-ball  should  be  immediately 
enucleated.  This  operation  has  the  advantage  of  certainly  and  rapidly  attaining  the 
end  without  causing  great  danger.  The  chief  objection,  viz.  that  the  subsequent 
application  of  an  artificial  eye  is  more  difficult,  does  not  always  hold  good,  but  is 
only  true  when  the  fat  bolster  of  the  orbit  has  been  compressed  and  atrophied  by 
the  continued  expansion  of  the  eye-ball. 

Authorities. — Ammon,  Klin.  Darstellugeo  etc.  I.  Berlin.  1837.  Taf.  3,  4,  7,  10. — Stellwag, 
Zeitschft.  der  Wiener  Aerzte.  1852.  II.  S.  305,  Wien.  med.  Wochenschft.  1864.  Nr.  11,  Ophth.  II. 
S.  711,  716,  718.—  Wedl,  Atlas,  Cornea-Sclera,  Iris-Choroidea.— Graefe,  A.  f.  0.  II.  1.  S.  242,  245. 
249,  IV.  2.  S.  156,  IX.  2.  S.  105,  109.— Sichel,  ibid.  III.  2.  S.  211,  et  seq.— IT.  Müller,  ibid.  IV.  1. 
S.  364,  365.— Schweigger,  ibid.  V.  2.  S.  219,  IX.  1.  S.  192, 197, 198.— Graefe  und  Schweigger,  ibid. 
VI.  1.  S.  156,  158,  160,  166.— Althof,  ibid.  VIII.  1.  S.  114, 122.— Schiess-Gemmeus,  VirchoVs 
Archiv.  24.  Bd.  S.  561,  A.  f.  O.  IX.  3.  S.  171,  et  seq.  XI.  2.  S.  47,  et  seq.— Iwanoff,  ibid.  XI.  1.  S. 
144,  145.— Ed.  Jaeger,  Zeitschft.  der.  Wien.  Aerzte.  1858.  S.  4S1.—Arlt,  ibid.  1859.  S.  148.— 
Pagenstecher  und  Sämisch,  Kl.  Beobachtungen.  "Weisbaden  1861.  II.  S.  87,  89. —  Camper,  Ford, 
nach  Himly,  Krankheiten  und  Missbilduugen.  II.  Berlin,  1843.  S.  194. 


2.    Posterior    Staphyloma    of   the    Sclera. 


Pathology. — The  substratum  of  this  ectasia  is,  originally,  that  small  ring-shaped 
zone  of  the  inner  scleral  fibrous  layer  which  closes  anteriorly  the  interval  between 
the  .two  optic  sheaths.  (Fig.  26,  Ed.  Jaeger.)  The  protrusion  begins  almost  always  at 
a  point  in  the  outer  half  of  the  zone,  and  thence  gradually  progresses  upward  and 
downward  along  the  circumference  of  the  optic  disc.  The  zone  in  question  becomes 
broader,  and  acquires  a  resemblance  to  a  crescent,  whose  inner  concave  border  is 
immediately  in  contact  with  the  connective-tissue  ring  of  the  optic  papilla,  while  the 
corresponding  part  of  the  interval  between  the  sheaths  undergoes  an  equivalent 
opening,  and,  in  a  meridional  section  (Fig.  41,  after  Ed.  Jaeger),  appears  knobbed,  a, 
or  slit-like,  5.     TTith  further  growth  of«  the  ectasia,  the  crescent  (also  called  conus) 

usually  acquires  the  shape  of  arounded, 
Fig-  41.  pointed  arc,  since  the  extension  takes 

place  more  rapidly  in  a  meridiona 
than  in  a  circular  direction.  Some- 
times, however,  the  superficial  con- 
tour of  the  crescent  is  more  like  a  sec- 
tion of  a  circle  or  ellipse,  or  it  is  quite 
a  irregular,  or  even  bulged  out  in  places. 
At  the  same  time,  under  the  intraocu- 
lar pressure,  the  walls  of  the  crescent 
recede,  and  so  narrow  again  the  inter- 
val between  the  sheaths ;  finally  the 
anterior  and  posterior  walls  of  the 
horizontal  part  of  the  slit  come  partly  or  entirely  in  contact.  If  the  tension  goes 
still  further,  the  two  walls  of  the  horizontal  part  of  the  slit  unite,  and,  with  progres- 
sive increase  of  surface  and  corresponding  decrease  of  thickness,  are  bulged  out 
posteriorly.  When  the  ectasia  at  the  outer  border  of  the  optic-nerve  entrance  has 
progressed  to  a  certain  extent,  so  that  the  external  scleral  layer  evidently  partici- 
pates in  the  expansion,  the  inner  half  of  the  zone  is  not  nnfrequently  affected,  a 
second  crescent  forming  there.  This  is  at  first  small,  and  not  readily  distinguished 
from  the  connective-tissue  ring,  but  it  soon  widens  and  gradually  protrudes  its  two 
horns.  These  horns  finally  unite  with  those  of  the  outer  crescent,  and  the  staphy- 
loma appears  as  a  ring,  that  is  wider  at  its  inner  and  outer  part,  and  surrounds  the 
optic  papilla.     {Ed.  Jaeger.) 

The  greatest  width  of  the  external  crescent  is  generally  below,  rarely  in  or  above,  the  horizontal 
meridian  of  the  eye.  If  two  cones  exist,  they  usually  lie  exactly  opposite  each  'other,  so  that 
their  greatest  breadths  fall  in  the  same  meridian.  A  solitary  cone  is  rarely  found  at  the  inner 
side  of  the  papilla,  and  cones  at  the  upper  or  lower  border  are  still  more  rare.    (Ed.  Jaeger.} 

The  increase  in  surface  of  the  affected  zone  is  necessarily  accompanied  by  a 
change  in  form  of -the  posterior  half  of  the  eye-ball.    But  circumstances  greatly 
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modify  these  changes.  It  is  different  in  simple  and  double,  in  small  and  broad,  cones. 
Thus,  in  extensive  posterior  scleral  staphyloma,  the  polar  portion  of  sclera  is  some- 
times much  flattened  (Fig.  42),  sometimes  the  eye-ball  runs  to  a  point  at  the  optic- 
nerve  entrance  (Fig.  43).  In  extensive  double  conus  the  posterior  end  of  the  globe 
appears  bulged  out  like  a  bladder  (Fig.  44).  As  ectasia  is  not  accompanied  by  a 
coincident  increase  of  the  equatorial  diameter,  an  elongation  of  the  optic  axis  always 


Fig.  42. 


Fig.  43. 


Fig.  44. 


occurs.  The  portion  of  membranes  corresponding  to  the  yellow  spot  moves  back- 
ward and  to  the  side,  so  that  the  relative  positions  of  the  optic  and  corneal  axes  are 
altered.  At  the  same  time  the  position  of  the  optic  disc  is  changed,  the  papilla 
stands  at  an  angle  to  the  optic  axis,  and  somewhat  recedes  if  the  crescent  is  double. 

The  tissue  of  the  sclera  in  the  crescent  does  not  appear  decidedly  changed ;  the 
filamentary  elements  give  only  a  more  or  less  striated  appearance. 

It  is  different  with  the  choroid ;  this  atrophies  as  far  as  the  staphyloma  extends. 
For  as  its  posterior  surface  is  firmly  united  with  the  inner  scleral  wall,  especially  in 
the  region  of  the  yellow  spot,  it  must  take  an  intimate  part  in  the  ectasia,  without 
the  local  tension  thus  caused  being  decreased  by  the  addition  of  neighboring  portions, 
and  the  disturbance  of  its  nutrition  being  thus  annulled.  Atrophy  first  occurs  in 
the  pigment-cells  of  the  tapetum.  Their  coloring  matter  is  partially  destroyed  and 
chemically  changed,  while  the  cells  themselves  become  larger  and  flatter.  Finally 
the  latter  are  destroyed,  leaving  heaps  of  free  pigment.  At  the  borders  of  the  crescent 
the  cells  collect,  at  least  their  pigment  increases,  and  the  coloring  matter  becomes 
darker,  often  black.  As  a  result  of  this,  the  very  tense  portion  of  choroid  covering 
the  conus  at  first  appears  as  a  delicate,  dirty -brownish  and  darkly- clouded  or  marbled 
membrane,  in  which  some  vessels  of  the  vasculosa  and  remains  of  the  chorio- 
capillaris  may  still  be  recognized.  The  stroma-cells  often  continue  to  exist  for  some 
time,  but  their  coloring  matter  becomes  more  scanty  and  paler,  and  finally  disappears. 
If  the  development  of  the  staphyloma  progresses,  the  ectatic  choroid  entirely 
changes  its  anatomical  character ;  it  is  reduced  to  a  very  fine,  indistinctly-striated, 
often  almost  homogeneous,  membrane,  which  is  with  difficulty  separated  from  the 
subjacent  sclera.  Here  and  there  it  contains  groups  of  pigment  and  empty  cells, 
deformed  by  pressure,  and  some  vessels  affected  in  their  caliber  and  walls,  and 
mostly  covered  over  with  ectatic  remains  of  the  lamina  elastica. 
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Inflammatory  products  and  their  derivatives,  winch  are  found  here  and  there 
over  the  crescent  (IT.  Müller),  do  not  result  from  the  disease  itself,  hut  depend  on  a 
complicating  process  of  proliferation. 

In  sclerectasia  of  a  lower  grade  and  slower  development,  the  parts  of  sclera  and 
choroid  lying  outside  of  the  conus  usually  preserve  their  integrity,  or  at  most  we 
only  find  some  choroidal  hyperemia.  In  rapidly-developing  staphyloma  posticum, 
even  if  of  low  grade,  there  is,  as  a  rule,  congestion  of  the  neighboring  portions  of 
Choroid.  Subsequently  at  this  point  the  choroid  appears  slightly  atrophied,  and  in 
large  ectasia  the  atrophy  is  marked  even  throughout  a  considerable  space  ;  at  least, 
the  tapetum  is  pale  and  uneven.  It  is  usually  simple  atrophy,  and  depends  on  the 
tension  of  the  membrane,  and  especially  on  the  local  disturbance  of  circulation, 
necessarily  caused  by  the  separation  of  the  scleral  elements  and  the  consequent 
displacement  and  contraction  of  the  posterior  opening  for  the  vessels.  Sometimes, 
and  particularly  when  the  process  advances  rapidly,  the  tension  causes  actual  inflam- 
mation, which  appears  as  sclero-choroiditis,  and  not  uufrequently  leads  to  sclero-cho- 
roidal  staphyloma.  Indeed,  about  the  yellow  spot,  these  enlargements  are  often 
observed.  They  occasionally  develop  quite  early,  even  before  the  crescent  has 
attained  any  considerable  size. 

The  same  is  true  of  the  retina.  If  the  ectasia  develops  slowly  and  only  to  a  low 
grade,  the  expansion  incident  to  the  increase  of  the  posterior  wall  of  the  globe  is 
more  easily  divided  up,  and  the  elements  of  the  retina  have  time  to  accommodate 
themselves  to  the  new  circumstances ;  hence  the  process  is  usually  uninjurious  to  the 
nutrition  and  function  of  the  membrane^  But  if  the  ectasia  has  reached  a  large  size 
or  has  developed  rapidly,  the  posterior  portions  of  the  retina  almost  always  suffer, 
as  is  shown  by  the  diminution  of  sharpness  of  vision,  &c.  In  certain  excessive  cases 
the  atrophy  is  very  marked,  the  retina  over  the  conus  appears,  even  to  the  naked 
eye,  much  thinned,  and  under  the  microscope  it  is  found  reduced  to  a  delicate  con- 
nective-tissue net,  without  a  trace  of  nervous  elements,  covered  by  the  limitans, 
which  is  perforated  in  some  places.  ( Wedl.)  The  tension  often  causes  severe  irrita- 
tion, with  great  hyperemia  and  even  scattered  retinal  extravasations  ;  even  inflam- 
mations not  unfrequently  occur ;  these  are  usually  exudative,  or  cause  detachment  of 
the  retina.  The  inflammations  also  mostly  affect  the  vicinity  of  the  yellow  spot,  and 
the  part  lying  between  it  and  the  papilla,  because  the  macula  lutea  clings  very 
closely  to  the  choroid,  and  hence  the  tension  is  greater  at  this  point,  as  the  axis  of 
the  conus  usually  falls  in  this  direction,  and  a  compensating  traction  from  the  neigh- 
boring parts  is  more  difficult. 

Generally  the  retina  stretches  freely  over  the  ectatic  portion  of  the  fundus.  If 
this  is  excavated,  the  retina  over  it  occasionally  appears  slightly  concave;  that  is, 
it  projects  into  the  cavity  of  the  staphyloma,  which  is  filled  with  a  watery  liquid. 
Exceptionally,  the  retina  is  found  attached  by  exudation  to  the  edge  of  the  ectasia. 

In  recent,  and  particularly  in  rapidly-developed,  ectasia,  the  optic  papilla  is  often 
very  hyperaBmic ;  otherwise  it  and  its  connective-tissue  envelop  do  not  show  much 
change,  except  in  extensive  staphylomata. 

The  prominence  which  the  inner  nervous  sheath  forms  in  its  passage  to  the  ante- 
rior scleral  layer,  and. over  which  the  tubes  of  the  optic  nerve  curve  to'pass  into  the 
retina,  with  the  arc  of  choroid  attached  to  it,  recedes  at  the  base  of  the  crescent,  or  is 
even  drawn  outward  in  the  direction  of  the  axis  of  the  latter.  The  result  of  this  is, 
that  the -filaments  of  the  optic  nerve,  going  to  the  conus,  are  curved  as  soon  as  they 
escape  from  the  lamina  cribrosa.    In  extreme  cases,  even  the  whole  of  the  posterior 
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choroidal  opening  is  displaced  toward  the  conus,  so  that  the  nervous  tube3  directed 
toward  the  latter,  are  sharply  bent  at  the  fibrous  ring,  and  the  porus  opticus  falls  at 
the  edge  of  the  choroidal  opening.     (Fig.  41,  c,  Ed.  Jaeger.) 

In  high  degrees  of  ectasia,  the  posterior  parts  of  the  vitreous  are  often  cloudy  or 
fluid.  .  Cataractous  opacity  has  often  been  observed  at  the  posterior  pole  of  the  lens. 

Symptoms. — The  existence  of  posterior  staphyloma  is  always  most  certainly 
determined  by  the  ophthalmoscope.  Its  commencement  usually  betrays  itself  by 
collections  of  pigment  at  the  affected  arc  of  the  posterior  choroidal  opening.  Thi^ 
dark  border  then  divides  into  two  or  three  concentric  arcs,  or  simply  recedes  from 
the  connective-tissue  ring  of  the  optic-nerve  entrance,  and  the  ectatic  scleral  zone 
appears  as  a  bright,  small  seam,  which  gradually  widens  and  takes  on  a  crescentic 
(chro.  lith.,  A,  E,  T)  or  quite  irregular /orm.  If  the  staph ylomatous  protrusion  con- 
tinues, the  outer  border  of  the  crescent  continually  recedes  from  the  edge  of  the 
optic-nerve  entrance,  the  conus  acquires  the  appearance  of  a  pointed  arch  (chro.  lith., 
R),  or  -with  a  section  of  an  oval  (chro.  lith.,  G)  or  circle,  or  it  is  irregularly  bulged 
out  (chro.  lith.,  S).  Usually,  large  cones  pass  beyond  the  diameter  of  the  optic  disc, 
or  even  surround  the  latter  like  a  ring  (Fig.  45)  ;  it  even  not  unfrequently  happens 
that  the  arc  of  the  ring,  diametrically  opposite  to  the  crescent,  is  also  widened,  forms 
a  crescent,  pointed  arc,  &c. ;  hence  a  double  crescent  is  perceived.   (Fig.  46.) 


Fig.  45. 


Fig.  46. 


1.  Eecent  and  rapidly-formed  crescents  are  not  usually  very  characteristically  dis- 
tinguished from  the  surrounding  parts  of  the  fundus.  The  tendinously  white  surface 
of  the  ectatic  sclera  looks  quite  dull  through  the  thinned  choroid,  which  still  con- 
tains pigment  and  vessels.  It  appears  covered  with  a  more  or  less  thick,  grayish- 
brown  or  brownish-red  powder,  in  which'dark,  cloudy  figures,  often  also  groups  of 
blackish  pigment,  rather  large  vessels  from  the  vasculosa,  and  occasionally  small 
blood-extravasations,  may  be  seen.  The  part  of  the  choroid  affected  with  atrophy 
is  not  sharply  defined  from  the  neighboring  normal  part  of  the  fundus,  but  forms  a 
quite  irregular,  zigzag,  and  blurred  zone,  behind  which  the  border  of  the  crescent 
is  with  difficulty  recognized. 
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If  the  staphyloma  has  existed  long,  and  progressed  slowly,  the  conus  appears 
very  hright  and  very  bluish-white,  on  acconnt  of  far-advanced  atrophy  of  the  super- 
jacent choroid,  and  thus  strongly  contrasts  with  its  surroundings  (chro.  Utk.,  G), 
especially  when  it  is  bordered  by  dark  pigment.  Still,  the  color  is  not  always 
regular  ;  the  crescent  is  often  clouded,  brownish,  or  gray,  in  places  strewn  with  groups 
of  dark  pigment,  or  it  has  the  marbled  appearance  peculiar  to  a  senile  choroid  {chro. 
lith.,  E,  E).  Delicate  branches  of  vessels  are  also  occasionally  perceived,  which  may 
appear  at  any  point  of  the  conus,  and  pass  quickly  to  its  edge,  there  to  disappear  in 
the  choroid. 


Occasionally,  on  the  surface  of  the  bright  figure,  we  may  observe  quite  irregularly-formed 
shady  spots,  which  are  somewhat  modified  in  shape  and  position  by  change  of  direction  of  the 
light  thrown  in  by  the  mirror.  They  indicate  excavations  in  the  conus,  and  consequently  eleva- 
tions on  the  staphyloma.  More  frequently,  a  crescentic  shadow  is  observed,  which  is  sometimes 
nearer,  sometimes  further  from,  the  outer  edge  of  the  crescent,  and  is  also  influenced  in  position  and 
shape  by  the  direction  of  incident  light.  It  is  a  sign  of  protrusion  backward  of  the  staphyloma 
wall.  This  protrusion  may,  moreover,  be  recognized  from  the  fact  that,  while  it  exists,  the  reti- 
nal vessels  run  some  distance  above  the  surface  of  the  crescent,  or,  in  case  the  retina  participates 
in  the  protrusion,  they  curve  backward,  again  to  resume  their  original  direction  at  the  edge  of  the 
cSnus. 

In  extensive  posterior  staphyloma,  on  ophthalmoscopic  examination,  the  optic 
disc  usually  appears  oval  (chro.  lith.,  G,  E,  S,  Fig.  45),  for  its  outer  wall  is  then 
displaced  backward,  and  its  surface  presents  itself  to  the  eye  of  the  examiner  at  a 
great  angle. 

Still,  it  is  said  that  this  change  of  shape  is  not  simply  apparent,  and  caused  by 
the  conditions  of  projection,  but  that  it  actually  exists.     (Liebreich,  Donders.) 

The  ophthalmoscopic  appearance  is  of  course  also  modified  by  pathological  changes 
in  the  vitreous,  lens,  the  part  of  choroid  surrounding  the  staphyloma,  &c.  TTe  most 
frequently  find  extensive  choroidal  atrophy,  the  results  of  exudative  neuro-retinitis, 
&c.     (Chro.  lith.,  E,  E,  G,  B,  S,  Fig.  45.) 

In  rapidly-growing  ectasia,  in  the  vicinity  of  the  conus,  the  vessels  of  the  vascu- 
losa  frequently  appear  very  distinctly,  are  enlarged,  and,  like  reddening  of  the  papilla, 
indicate  congestion.     (Fig.  46,  chro.  lith.,  E.) 

2.  Extensive  posterior  scleral  staphyloma  may  frequently  also  be  diagnosticated 
without  the  ophthalmoscope.  If  the  patient  turns  the  eye  inward  as  far  as  possible, 
and  we  press  the  outer  commissure  and  neighboring  conjunctiva  back,  we  may  quite 
distinctly  see  the  blue,  translucent,  and  even  pad-like  prominent  zone,  at  the  border 
of  the  optic-nerve  entrance.  In  highly-developed  posterior  staphyloma,  the  elonga- 
tion, and  consequent  protrusion  of  the  eye,  often  also  its  oblique  position  and 
disturbed  mobility,  are  so  decided,  that  they  are  even  observed  at  a  distance,  and 
permit  a  diagnosis  at  the  first  glance. 

3.  ilyopia  is  an  almost  constant,  and  therefore  a  valuable,  diagnostic  accompani- 
ment of  posterior  staphyloma.  The  development  of  such  an  ectasia  in  normally- 
sighted  or  hypermetropic  eyes  is,  in  fact,  exceedingly  rare.  In  by  far  the  greater 
number  of  cases,  the  eyes  affected  with  posterior  staphyloma  have  been  myopic  from 
birth,  and  bear  all-  the  characters  of  elongated  eyes.  In  other  cases  they  only  become 
short-sighted  on  the  formation  of  the  staphyloma,  on  account  of  the  accompanying 
elongation  of  the  optic  axes,  or  the  short-sightedness  formerly  overlooked  has  all  at 
once  increased,  and  thus  become  very  much  felt.    Eapid  developments  or  increase 


280  POSTERIOR    STAPHYLOMA    OF   THE    SCLERA. 

of  myopia,  especially  after  maturity,  render  very  probable  the  suspicion  of  posterior 
staphyloma. 

4.  Otherwise  the  functions  of  vision  are  far  less  disturbed  in  posterior  staphyloma 
than  we  should  suppose  from  the  anatomical  and  ophthalmoscopical  appearances. 
Low  degrees  of  ectasia  usually  betray  themselves  by  no  subjective  symptoms,  and 
even  extensive  staphylomata,  which  envelop  the  papilla  in  more  than  half  its  cir- 
cumference, are  not  necessarily  connected  with  great  disturbance  of  vision  referable 
to  them.  The  rule  usually  holds  good,  that  equal  degrees  of  development  of  the 
staphyloma  disturb  vision  the  more  easily  and  more  decidedly,  the  more  rapidly 
they  have  occurred.  In  suddenly  occurring  posterior  scleral  staphyloma,  even  when 
not  extensive,  such  disturbances  almost  always  occur.  They  are  of  very  different 
sorts,  and  in  special  cases  combine  very  variously. 

Sometimes  we  have  the  recognized  symptoms  of  congestion  of  the  retina  and 
choroid,  or  those  of  a  more  or  less  advanced  hyperesthesia  of  the  retina  and  optic 
nerve  and  the  ciliary  system. 

Movable  and  fixed  scotomata  occur  very  frequently,  and  are  very  annoying. 
These  are  immediately  caused  by  proliferation  of  the  cells  of  the  vitreous,  but  ulti- 
mately, like  the  above-mentioned  diseased  states,  by  protrusion  of  the  retina  and 
choroid,  and  the  consequent  disturbance  of  circulation  and  nervous  irritation. 

Among  the  disturbances  of  vision  directly  caused  by  the  staphylomatous  forma- 
tion, belongs  especially  the  enlargement  of  the  blind  spot.  This  resiüts  immediately 
from  the  material  changes  which  the  retina  in  the  territory  of  the  staphyloma 
undergoes  in  rapidly-developed  or  far-advanced  ectasia,  and  which  may  at  first  be 
defined  as  a  separation  of  the  elements  sensitive  to  light,  but  later  becomes  a  true 
atrophy  of  the  nervous  portions.  Perhaps,  also,  the  short  curvature  of  the  nervous 
tubes  coming  from  the  lamina  eribrosa,  and  the  displaced  border  of  the  bacillar  layer 
toward  the  crescent,  is  a  chief  cause.  At  the  commencement,  moreover,  the  enlarge- 
ment of  the  blind  spot  is  not  particularly  remarked ;  it  is  rather  filled'  in  by  the 
pigment,  and  only  appears  oh  careful  attention,  when  sharp  and  clear  perceptions 
are  required.  It  then  often  appears  as  a  very  thin  mist,  covering  parts  of  the  object 
lying  outward  from  the  point  of  fixation.  Subsequently,  however,  the  parts  iu  ques- 
tion of  the  visual  field  become  more  and  more  indistinct;  an  actual  interruption 
occurs,  which  follows  the  patient  constantly  in  the  shape  of  a  vacant  spot,  and 
materially  interferes  with  reading,  writing,  &c,  although  central  vision  may  not  be 
in  the  least  disturbed. 

Staphyloma  often  causes  metamorphopsia  also.  Patients  see  objects,  or  parts  of 
objects,  lying  in  certain  sections  of  the  visual  field,  distorted  in  certain  directions, 
sometimes  also  interrupted,  and  the  parts  shoved  up  against  each  other.  This  dis- 
placement is  especially  noticed  in  lines  and  in  bodies  composed  of  lines.  There  is 
ground  for  supposing  this  to  be  due  to  change  of  position  of  the  rods  and  cones,  and 
for  referring  this  to  the  irregular  tension  on  certain  retinal  layers,  especially  on  the 
central  portions,  which  are  firmly  adherent  to  the  choroid. 

In  large  staphylomata,  the  great  expansion  and  consequent  disturbance  of  nutri- 
tion of  the  retina,  usually  cause  decided  decrease  of  sharpness  in  the  whole  field  of 
vision,  and  also  interruptions  and  limitations  of  the  latter.  Oases  are  not  rare  where 
vision  is  even  limited  to  quantitative  perception  of  light,  or  complete  amaurosis 
exists. 

Causes. — Taking  into  consideration  every  thing  that  is  known  concerning  pos- 
terior staphyloma,  we  come  unwillingly  to  the  conclusion,  that  this  cause  can  only 


POSTERIOR    STAPHYLOMA    OP   THE    SCLERA.  281 

be  sought  in  an  original  faulty,  or  a  sort  of  incomplete,  development,  on  account  of 
which  the  raphe  closing  the  fetal  ocular  fissure,  and  the  union  of  the  inner  nervous 
sheath  with  the  sclera,  is  less  firm  than  normally.  The  fact  that  posterior  staphy- 
loma begins,  with  rare  exceptions,  at  the  outer  inferior  border  of  the  optic  disc,  that 
is,  at  a  point  corresponding  to  the  fetal  ocular  fissure,  and  the  so-called  protuie- 
rantia  sclerotica,  points  to  this  explanation  as  the  true  one.  {Ammon.)  A  still 
more  valid  ground  for  such  a  conclusion  lies  in  the  fact,  that  the  highest  grades  of 
posterior  staphyloma  occur  with  coloboma  oculi,  a  most  striking  arrest  of  develop- 
ment, and  that,  in  most  cases  observed,  only  eyes  with  more  or  less  decided  elonga- 
tion were  disposed  to  it;  in  other  words,  that  posterior  staphyloma,  with  rare 
exceptions,  is  developed  in  eyes  short-sighted  from  birth. 

Besides,  the  circumstance  that  scarcely  any  disease  is  so  hereditary  as  this, 
favors  the  reference  of  the  disposing  cause  to  an  original  error  of  development.  In 
fact,  we  find  posterior  staphyloma  in  far  greater  proportion  in  the  children  of  short- 
sighted parents;  and  further,  the  position  and  particular  form  is  very  often  similar 
or  quite  the  same  in  mother  and  child,  and  in  the  brothers  and  sisters,  and  in  the 
two  eyes  of  the  same  individual.  (Ed.  Jaeger.') 

It  is  hardly  necessary  to  mention  that  the  local  diminution  of  resistance  of  the 
sclera  will  not  alone  suffice  to  cause  a  staphyloma — that  a  second  factor  is  necessary, 
vfz.  a  continuance  of  intraocular  tension.  It  is  of  course  understood,  also,  that 
increase  of  this  pressure  above  the  normal  decidedly  favors  the  ectasia.  Hence  it 
may  be  readily  seen  that  powerful  simultaneous  contraction  of  the  recti  muscles  of 
the  eye  would  have  great  effect  in  inducing  it.  Therefore  continued  straining  of  the 
eye  for  improving  near  vision  is  considered  an  active  cause  of  ectasia.  Moreover, 
daily  experience  teaches  that  increase  of  intraocular  pressure  may  play  a  very 
important  pathogenetic  role,  and  may,  in  fact,  occasionally  be  the  starting-point 
of  such  a  staphyloma,  or  of  the  rajfid  increase  of  one  already  existing. 

The  observation  of  cases  in  which  the  staphylomata  in  question  have  appeared  from  the  start 
with  the  symptoms  of  a  progressing  inflammation  or  its  results,  with  cloudiness  of  the  retina,  of 
the  vitreous,  excavation  of  the  optic  dise,  &c,  has  led  to  the  error,  that  inflammation,  especially 
sclero-choroiditis,  was  the  sole  source  of  posterior  staphyloma  ( Graefe,  Heymann) ;  an  error  which 
is  proved  to  be  such  by  the  fact  that  these  symptoms  of  inflammation  are  absent,  as  a  rule,  and 
that  decided  sclero-choroiditis  rarely  leads  to  posterior  staphyloma  in  non-myopic  eyes. 

Course  and  Results. — The  first  symptoms  of  the  staphyloma  often  appear  in 
infancy.  (Ed.  Jaeger).  The  further  development  after  birth  is  in  many  cases 
exceedingly  slow,  and  very  frequently  interrupted,  so  that  it  requires  many  years 
for  its  full  development.  In  other  cases,  however,  it  progresses  very  rapidly,  and 
then  reaches  a  high,  grade  in  a  short  time.  (See  Course  and  Eesults  of  Myopia.) 

The  staphyloma  may  become  stationary  at  any  stage.  Not  unfrequently  cases 
occur  where  staphylomata  exist  unchanged  from  earliest  youth  to  old  age.  A  dis- 
appearance of  an  ectasia  once  developed,  even  if  of  the  lowest  grade,  is  scarcely  to 
be  hoped  for  ;  at  least  no  such  cases  are  reported.  But  occasionally  large  vesicular 
staphylomata  burst,  their  watery  contents  are  diffused  in  the  orbit,  but  are  soon 
absorbed,  while  the  amaurotic  globe  shrinks  and  decreases  in  size. 

In  old  persona  a  shallow  excavation  is  occasionally  formed,  and  subsequently 
atrophy  of  the  papilla  occurs,  with  consequent  diminution  of  the  sharpness  of  vision 
and  concentric  or  laterally-progressing  limitation  of  the  visual  field.  In  this  we 
see  an  indication  of  a  glaucomatous  process,  and  this  becomes  the  more  marked,  as 
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increased  hardness  of  the  eye-ball,  dilatation  or  sluggishness  of  the  pupil,  as  well  as 
disturbed  sensibility  of  the  cornea,  sometimes  occur  coincidently.  {Graefe.)  On 
the  whole,  however,  the  process  bears  rather  the  character  of  simple  atrophy ;  at 
least  it  never  reaches  the  complete  development  of  the  glaucomatous  symptoms. 
Even  the  blindness  is  often  incomplete ;  for  the  ectatic  portion  of  sclera  always 
preserves  for  the  ocular  capsule  a  certain  amount  of  elasticity,  and  so  takes  away  a 
necessary  element  of  glaucoma. 

The  detachment  of  the  retina,  which  not  unfrequently  occurs,  is  most  to  be  feared, 
as  it  is  usually  injurious  to  both  eyes,  and  causes  them  finally  to  atrophy.  Hemor- 
rhages in  the  vicinity  of  the  yellow  spot  not  unfrequently  occur  (chro.  lith.,  E),  espe- 
cially if  the  ectasia  increases  rapidly.  They  are  mostly  from  the  vasculosa,  and  depend 
on  the  rupture  of  vessels  caused  by  the  excessive  local  tension.  Still,  the  elastic  mem- 
brane often  ruptures,  and  the  blood  presses  under  the  retina  or  even  into  its  tissue, 
breaking  it  up.  Inflammation  always  occurs  in  the  vicinity  of  the  hemorrhage,  and 
the  consequent  changes  in  the  retinal  tissue  forbid  all  hope  of  complete  restoration  of 
functional  activity.    As  a  rule,  a  central  interruption  of  vision  remains. 

Treatment. — In  very  myopic  eyes,  attention  must,  from  the  first,  be  paid  to  the 
great  danger  of  scleral  protrusion,  and  every  thing  must  be  avoided  that  may  cause 
congestion  or  an  increase  of  intraocular  pressure.  (See  Treatment  of  Short-sightedness.) 

If  the  ectasia  has  already  shown  itself,  and  is  progressing,  of  course  the  eye| 
must  be  most  carefully  used  till  the  process  is  arrested.  If  the  development  is  rapid, 
or  if  the  disease  has  already  caused  disturbance  of  vision,  the  danger  to  the  functional 
integrity  of  the  retina  is  so  increased,  that  all  other  considerations  must  give  way, 
and,  the  possible  results  being  explained  to  the  patient,  he  must,  in  every  way,  be 
urged  to  protect  the  eyes.  He  should  lay  aside  his  customary  glasses,  and  avoid  every 
effort  of  accommodation,  dazzling  light  and  strong  contrasts  in  illumination,  as  well 
as  every  thing  that  may  cause  local  congestion. 

Intercurrent  congestions  increase  the  indications  for  strict  care,  and  are  to  be 
treated  most  carefully  on  general  principles. 

But  we  must  warn  against  repeated  and  large  local  blood-lettings.  Their  advantage  is  prob- 
lematical, and  their  effect  on  the  general  health  of  the  patient  is  often  bad.  The  same  is  true 
of  mercurials. 

Irritating  foot-baths  and  laxative  mineral  waters,  moderately  used,  at  least  do  no  barm,  if  they 
do  not  benefit. 

Iridectomy  has  already  proved  incapable  of  arresting  the  progress  of  the  ectasia.  {Graefe.)  It 
is,  however,  proper,  if,  with  some  increased  hardness  of  the  globe,  the  optic-nerve  entrance  begins 
to  be  excavated.  Repeated  paracenteses  of  the  cornea  are  dangerous,  and  therefore  are  to  be 
avoided.  {Secondi.)  The  division  of  the  ciliary  muscle  is  certainly  of  no  more  benefit  than  a  well- 
done  iridectomy ;  it  is  at  the  same  time  more  difficult  and  dangerous. 

Authorities. — Scarpa,  Trattato  d.  princ.  mal.  d.  occhi.  Pavia.  1816.  II.  S.  146. — Amnion^ 
Zeitschift.  f.  Ophth.  I.  S.  55,  II.  S.  243 ;  Klin.  Darstellungen,  &c.  I.  Berlin,  1837.  Taf.  7 ;  A.  f.  0. 
JV.  1.  S;  40. — Stelhoag,  Ophth.  II.  S.  723. — Ed.  Jaeger,  Einstellungen  des  dioptr.  Apparates. 
Wien.  1801.  S.  25,  33,  42,  46,  50,  54,  62,  'id.— Bonders,  Die  Anomalien  der  Refraction  und  Ace. 
Wien.  1866.  S.  296,  302,  304,  306,  311,  313,  316,  318,  322,  324,  330,  832,  337.— Graefe,  A.  f.  O.  I.  1. 
S.  390,  394,  397,  399,  I.  2.  S.  307,  309,  310,  II.  2.  S.  241,  294,  III.  2.  S.  394,  396,  IV.  2.  S.  153, 155, 
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84. — IL.  Müller,  Verhandlgn.  der  Würzburg.  phys.  med.  Gesellschft.  1858.  8.  Mai.  c. —  Weil,  Atlas, 
Iris-Choroidea,  Retina-Opticns. — Liebreich,  A.  f.  O.  VII.  2.  S.  124  ;  Atlas  der  Ophth.  Berlin, 
1803,  Taf.  3. — Coccius,  Ueber  Glaucom,  Eutzündg.  &c.  Leipzig.  1859.  S.  40. — Secondi,  Clinica  oc. 
di  Geuova.  Riassunto.  Torino,  1805.  S.  49. 


EIGHTH  SECTION". 

INFLAMMATION  OF  THE  CONJUNCTIVA,  CONJUNCTIVITIS, 

SYNDESMITIS. 

Anatomy. — The  conjunctiva  is  a  mucous  membrane.  It  begins  as  the  immediate 
continuatiou  of  the  external  integument  on  the  edges  of  the  lids,  and,  as  palpebral 
conjunctiva,  covers  the  posterior  surface  of  the  eye-lids.  Close  to  the  orbital  border 
its  course  is  interrupted,  and  it  extends  over  the  globe  as  a  reflection  of  the  conjunc- 
tiva. Here  it  unites  closely  with  the  sclerotica,  and  covers  its  anterior  half  from 
near  the  equator  up  to  the  border  of  the  cornea,  having  the  name  of  conjunctiva  of 
the  globe — ocular  conjunctiva.  It  even  passes  over  the  outermost  border  of  the 
sclerotica,  and  appears  upon  the  cornea  as  a  small  border — lirribus  conjunctivalis» 
It  here  completely  unites  with  the  corneal  tissue.  The  portion  of  the  reflection 
corresponding  to  the  inner  angle  of  the  lid  appears  in  the  form  of  a  crescentic  fold, 
tbe  plica  semilunaris.  The  lachrymal  caruncle  rests  upon  the  anterior  part  of  this 
fold.  The  caruncle  is  a  conglomeration  of  hair-follicles,  held  together  by  connective 
tissue,  with  rosette-shaped  sebaceous  glands,  and  fat-cells  lying  between. 

The  structure  of  the  conjunctiva  is,  in  general  terms,  that  of  mucous  membranes ; 
the  principal  component  parts  are  the  so-called  connective-tissue  corpuscles  and  the 
hoosely-fibered  intercellular  substance  lying  between. 

These  connective-tissue  corpuscles  are  fusiform  or  stellate  nuclear  cells,  from  whose  wall 
proceed  a  number  of  extremely  fine,  branching,  tube-like  processes,  which  anastomose  with  similar 
processes  of  neighboring  corpuscles,  and  thus  form  a  kind  of  net-work,  and  we  may  consider  the 
cells  themselves  as  the  point  of  union  of  the  meshes.  The  intercellular  substance  is  transparent, 
homogeneous,  but  may  be  split  in  certain  directions,  by  which  it  acquires  an  appearance  of  being 
composed  of  shreddy  bundles  of  extremely  fine  tortuous  fibers,  which  run  parallel  to  each  other. 
Elastic  fibers  are  found  mingled  with  these  elements  in  a  variable  quantity. 

The  epithelium  of  the  conjunctiva  is  in  layers,  and  rests  upon  a  basement  membrane.  On  the 
palpebral  and  ocular  conjunctiva  it  is  pavement  epithelium,  on  the  reflection,  cylindrical.  Kecently 
the  peculiar  spinous  (s(achel)  or  dentate  (riff)  cells  have  been  found.    (M.  Schultze.) 

Each  of  the  above-named  parts  of  the  conjunctiva  has  its  anatomical  peculiari- 
ties. The  palpebral  conjunctiva  consists  of  a  thick  connective-tissue  layer  from  the 
cutis,  which  is  very  intimately  connected  with  the  posterior  surface  of  the  cartilage 
of  the  lid.  Yet  the  two  layers  are  very  easily  distinguished  on  a  fine  section,  by 
the  darkness  of  the  mucous  membrane,  which  rests  upon  a  number  of  cells  similar 
to  the  lymph-corpuscles,  strewn  in  the  net-like  connective  tissue  of  the  latter.  The 
surface  is  perforated  by  numerous  fine  openings,  mouths  of  the  simple  glands,  shaped 
like  the  ccecum,  which  are  placed  in  the  thickness  of  the  mucous  membrane.  The 
wall  of  these  glands  is  an  eversion  of  the  basement  membrane ;  its  covering  is  a 
regular  cylindrical  epithelium.  (Henle.)  Up  to  about  half  a  line  from  the  edge  cf  the 
lid  no  papillae  are  found,  but  they  are  met  with  on  the  other  side.  They  are  gener- 
ally very  small,  cylindrical,  and  when  they  swell  somewhat,  give  the  surface  of  the 
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conjunctiva  a  velvety  appearance.  Toward  the  reflection  they  become  gradually 
thicker,  and  assume  somewhat  the  consistency  of  felt. 

The  reflection  of  the  conjunctiva  is  much  more  loosely  woven,  thicker,  and  is 
connected  to  the  orbital  tissue — that  is,  with  its  fascia-like  thickened  portion — by  a 
very  long-fibered  and  rough  net-work  of  flocculent  connective  tissue,  which  gives  it 
very  great  mobility.  There  are  but  very  few  papillaa  on  its  surface,  with  the  excep- 
tion of  the  part  meeting  the  cartilaginous  portion.  The  coecal-shaped  glands  appear 
somewhat  enlarged.  There  are  also  always  a  number  of  racemose  glands,  which  lie 
in  the  sub-conjunctival  tissue,  with  long  canals  opening  obliquely  on  the  surface, 
and  which  are  in  structure  similar  to  the  lachrymal  glands,  and  for  this  reason  have 
been  described  as  accessory  lachrymal  glands.  Less  constant  in  their  presence,  even 
frequently  absent,  is  another  kind  of  glands,  the  so-called  trachoma  glands,  which 
have  been  found  sometimes  alone,  sometimes  in  groups,  on  the  different  parts  of  the 
reflection,  and  look  like  tuberculous  conglobated  masses.  (Eenle.)  They  are  said  to 
be  surrounded  by  a  net-work  of  lymphatic  canals.     {Frey.) 

The  ocular  or  sclerotical  conjunctiva  is  less  tough  and  thick  than  that  of  the 
lids.  It  contains  many  elastic  fibers,  and  is  loosely  and  movably  attached  to  the 
membrane  of  the  globe,  covering  the  anterior  zone  of  the  sclerotica  by  a  connective 
tissue,  containing  fat-cells  in  varying  quantity.  There  are  no  papillce  or  glands  on 
this  portion.  On  the  other  hand,  the  epithelium  is  strongly  developed,  and  is 
continued  uninterruptedly  upon  the  cornea. 

The  vessels  are  abundant  in  all  portions  of  the  conjunctiva,  especially  on  the 
tarsal  portions  and  limbus  conjunctivalis.  These  are  divided  into  anterior  and 
posterior  vessels.  The  former  supply  the  zone  next  to  the  ocular  conjunctiva,  and 
are  most  intimately  connected  with  the  episcleral  vessels,  and  are  ultimately  branches 
of  the  anterior  ciliary  veins.  The  posterior- conjunctival  vessels  supply  the  poste- 
rior zone  of  the  ocular  conjunctiva,  the  reflection,  and  the  tarsal  portion. 

Its  arterial  twigs  are  branches  of  the  vessels  of  the  lids  and  the  lachrymal  glands, 
and  also  receive  accessions  from  the  angular,  the  temporal,  and  infraorbital  arteries. 
The  veins  pass  for  the  most  part  over  into  the  vena  angularis,  and  to'the  temporal 
veins.  They  also  anastomose  with  the  orbital  veins.  The  posterior  conjunctival  vessels 
are  connected  to  the  anterior,  and  through  these  to  the  ciliary  system  ;  an  immediate 
connection  with  the  latter,  however,  does  not  exist,  or  it  is  exceedingly  slight.  (Leber.) 
The  anatomy  explains  the  existence  of  the  so-called  vascular  ring,  that  i?,  the  douse 
injection  of  the  most  anterior  zone  of  the  episclera  and  ocular  conjunctiva,  in  irrita- 
tion and  inflammations  in  the  cornea,  iris,  and  the  ciliary  region. 

The  injection  is  apt  to  be  greatest  in  the  limbus  conjunctivalis.  .Here  it  is  seen  as  an  eveuly 
red  little  band,  sharply  bounded  anteriorly,  and  lying  on  the  corneal  margin.  The  episcleral 
vascular  tissue  is  more  strongly  developed,  in  its  immediate  vicinity  ;  a  large  number  of  small 
arteries  bend  around  and  run  into  the  limbus,  which,  deprived  of  the  sub-conjunctival  tissue,  lies 
(immediately  on  the  cornea.  It  gives  off  at  the  same  time  a  number  of  little  branches,  which  unite 
with  each  other  in  arches.  Smaller  branches  proceed  from  these  arches,  which  again  unite  by 
anastomosis,  and  thus  form  an  exceedingly  dense  net-work,  which  reaches  to  the  central  margin 
of  the  conjunctival  layer,  and  on  the  one  hand  seryes  as  the  origin  of  the  peripheral,  looped  net- 
work of  the  cornea,  but  on  the  other  transmits  numerous  branches  to  the  conjunctiva,  and 
is  connected  to  the  posterior  conjunctival  vessels  by  means  of  its  ramifications.  The  finest 
terminal  loops  of  the  net-work  in  the  limbus  pass  into  veins,  are  collected  in  fine  branches, 
which,  in  a  similar  manner,  are  woven  into  a  thick  mesh-work,  and  empty  chiefly  into  the  scleral 
twigs  of  the  anterior  ciliary  veins,  allowing,  however,  a  proportionately  slight  amount  of  blood 
to  pass  into  the  peripheral  conjunctival  veins.  ^  (Leber.) 
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Lymphatic  vessels  are  very  numerous  in  the  conjunctiva.  They  are  said  to  form  a  thick  net- 
work on  the  margin  of  the  cornea,  which  extends  toward  this  in  a  great  number  of  slightly- 
curved  arches.  On  its  periphery  a  large  lymphatic  vessel  has  been  seen,  which  passes  around  the 
corneal  margin  in  quite  a  regular  circle.  From  this  a  great  number  of  branches  are  said  to  pass 
over  to  the  cornea,  while  on  the  other  side  branches  run  backward,  and  open  into  actual  lymphatic 
twigs,  wrhich  are  subsequently  united  to  the  sub-maxillary  glands.     (  W.  Krause.) 

The  conjunctiva  is  also  richly  supplied  with  nerves,  especially  the  palpebral 
portion,  the  liinbus  conjunctivalis.  The  reflection  has  less.  They  arise  chiefly  from 
the  fifth  nerve  (tri-faciaT). 

Recently,  in  the  ocular  conjunctiva,  and  especially  in  the  limbus  conjunctivalis,  the  nerves 
have  been  found  to  end  merely  in  tubes,  which  are  connected  to  so-called  "  terminal  knobs  "  that 
lie  immediately  under  the  epithelium.  (  W.  Krause.)  The  distribution  of  the  conjunctival  nerves 
causes  the  palpebral  portion  to  be  most  sensitive,  while  the  reflection  has  a  lower  degree  of  sensi- 
bility, so  that  foreign  bodies  may  lie  there  for  a  long  time  without  causing  pain.  These  nerves 
are  in  the  most  intimate  functional  union  with  the  remaining  twigs  of  the  tri-facial,  especially 
with  the  ciliary  nerves,  and  through  these  with  the  retina  and  optic  nerve.  Severe  irritations  of 
the  conjunctival  nerves  readily  lead,  therefore,  to  hyperesthesia  of  the  ciliary  system  and  of  the 
optic  nerve.     On  the  other  hand,  these  readily  excite  irritation  in  the  former. 

The  secretion  of  the  conjunctiva  is  not  only  mucus,  but  also  the  lachrymal  fluid. 
We  may  properly  say  that  a  greater  part  of  the  tears  constantly  covering  the  con- 
junctival sac  have  their  origin  in  the  conjunctival  vessels.  The  conjunctiva  has  a 
great  power  of  resorption,  on  account  of  the  vascular  richness  of  the  conjunctival 
tissue. 

Nosology. — A.  The  connective-tissue  bodies  are  to  be  considered  as  the  real 
centers  of  morbid  processes,  as  well  as  the  recent  cells  of  the  deepest  epithelial  layers. 
These  swell  after  the  inception  of  the  virus,  their  granular  contents  increasing, 
and  are  raised  from  the  cell-membrane  by  a  clear  fluid  layer,  while  the  nuclei 
enlarge  and  increase  by  fructification  as  well  as  separation.  In  advancing  pro- 
liferation the  connective-tissue  bodies  distend  more  and  more,  the  elements  newly 
developed  in  them  press  into  the  branches,  and  enlarge  them  to  tubes  of  quite 
a  large  caliber,  which  form  a  kind  of  net-work  by  anastomosis.  This  net-work, 
however,  is  only  to  be  seen  in  inflammations  which  are  not  very  severe,  and  here 
only  in  the  deeper  and  looser  layers  of  the  corium.  When  the  inflammation  is 
more  severe  the  proliferation  is  usually  so  luxuriant  and  its  morbid  product  so  great 
that  the  interstices  of  the  net-work  are  completely  filled  up,  and  the  tissue  of  the 
conjunctiva  appears  at  intervals  (especially  around  the  vessels,  or  in  its  entire  extent 
and  thickness),  fully  plugged  up  with  neoplastic  cells,  having  nuclei  partly  of  a 
roundish  shape  and  partly  elongated.  These  generally  bear  the  evidences  of  advan- 
cing proliferation  of  fatty  degeneration. 

The  inflammatory  product  is  always  considerably  greater  in  the  superficial  layers 
than  in  the  deeper  strata.  The  intercellular  substance  generally  entirely  disap- 
pears toward  the  surface.  We  find  upon  the  true  connective-tissue  stroma  a  more 
or  less  dense  stratum  of  newly-formed  cellular  elements,  which  are  pressed  close  to 
each  other,  become  flattened  out  on  each  side,  and  displace  the  epithelium,  or  unite 
with  it,  and  thus  cause  a  considerable  increase  in  its  thickness.  This  'is  sometimes 
so  great  that,  even  with  the  naked  eye,  an  opaque  coating  of  the  conjunctival  surface 
may  be  recognized  at  some  distance. 

1.  The  outermost  layers  of  this  stratum  become  constantly  loosened.  This 
excretion  of  neoplastic  elements  is  the  more  extensive,  the  more  rapidly  the  process 
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runs  its  course,  the  more  luxuriant  is  the  proliferation  of  tissue  ;  that  is,  the  more 
quickly  new  elements  press  upon  them  from  the  deeper  layers. 

In  less  severe  inflammations,  the  newly-formed  cells  which  are  thrown  off  have  chiefly  the 
character  of  recent  epithelial  cells.  They  are,  however,  in  part,  presented  under  the  microscope 
as  mucous  corpuscles,  recognizable  by  their  opaque  contents  and  their  disproportionably  small 
nucleus.  As  the  process  increases  in  severity,  the  elements  become  more  and  more  removed  from 
the  epithelial  form.  They  generally  change  into  mucus  or  pus-corpuscles.  In  very  severe  cases, 
real  nuclear  cells  at  last  cease  to  form.  The  neoplastic  elements  appear  as  incompletely  developed 
nuclei,  which  are  involved  in  rapid  separation,  or  often  in  fatty  degeneration. 


At  the  same  time  an  intercellular  substance  is  always  separated,  which,  as  it  were, 
represents  the  menstruum  in  which  the  elements  are  suspended.  This  intercellular 
substance  also  varies  in  an  extraordinary  manner  in  quantity  and  properties,  accord- 
ing to  the  intensity  of  the  process  at  the  time,  and  thus  influences  the  quality  and 
quantity  of  the  so-called  inflammatory  secretion.  This  latter  is  nothing  less  than  a 
mixture  of  the  intercellular  substance  with  the  described  elements,  thrown  off  from 
the  surface  of  the  conjunctiva. 

In  the  lowest  degree  of  intensity  of  the  inflammatory  process,  the  excretion  of 
the  intercellular  substance  and  of  the  cells  is  scanty,  and  exhibits  all  the  properties 
of  mucus.  The  secretion  rolls  up  in  a  ball,  and  does  not  mix  with  the  tears.  The 
mucus  is  thicker  and  more  transparent,  the  more  slowly  the  process  advances.  "When 
the  course  is  speedier  and  the  inflammation  more  intense,  the  mucous-basis  becomes 
more  turbid,  the  secretion  is  striated  from  the  increase  of  mucus  and  pus-cells,  which 
have  been  thrown  off,  or  it  becomes  completely  opaque  from  a  large  mixture  of 
pus-corpuscles,  and  of  an  even  whitish-yellow  or  greenish-gray  color  (catarrhal 
secretion). 

"When  the  inflammatory  process  is  very  severe,  not  only  is  there  an  abundant 
production  of  pus-elements,  but  also  a  large  excretion  of  intercellular  substance. 
The  latter  loses  its  consistency  and  becomes  thinner.  It  does  not,  however,  lose  its 
capability  of  being  drawn  out  into  threads,  and  does  not  mix  with  the  tears.  The 
secretion,  which  runs  over  the  conjunctival  sac  in  great  quantity,  appears  of  the  con- 
sistency of  thin  mucus,  evenly  turbid  and  greenish-yellow,  or  perfectly  opaque  and 
of  a  purulent  yellow  color  (blennorrliozal  secretion). 

When  the  inflammation  is  at  its  hight,  the  mucous  character  of  the  intercellular 
substance  completely  disappears.  This  becomes  a  thin  fluid,  opaque  from  mole- 
cular masses  and  fatty  detritus,  and  mixes  with  the  tears.  According  as  the  quantity 
of  pus-elements  which  it  contains  is  greater  or  smaller,  the  secretion  is  then  seen 
as  a  creamy,  thickened  pus  dissolved  in  the  tears,  sometimes  of  a  grayish-white 
or  yellowish  color,  a  whey  or  broth-like  fluid  (py or rhaal  secretion). 

2.  A  greater  or  less  quantity  of  neoplastic  intercellular  substance  is  produced 
in  the  deeper  layers  as  well  as  in  the  surface  of  the  inflamed  conjunctiva.  This 
exudes,  to  some  extent,  and  increases  the  mass  of  the  morbid  secretion.  It  is  also 
infiltrated  in  the  tissue  of  the  conjunctiva,  and,  together  with  the  increase  in  volume 
of  the  connective-tissue  corpuscles  and  with  the  hyperaamic  distention  of  the  vessel?, 
causes  a  marked  swelling  of  the  membrane.  The  infiltration  can  never  be  very  great 
in  the  palpebral  portion,  on  account  of  the  tenseness  of  the  conjunctival  and  sub- 
conjunctival tissue,  and  on  account  of  the  pressure  which  is  exerted  upon  the  latter". 
But  it  may  appear  in  the  reflection,  and  in  the  ocular  conjunctiva  where  the  loose- 
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ness  of  the  tissue,  and  the  lessened  external  pressure,  render  the  intumescence  much 
easier.  In  fact,  we  generally  find  the  palpebral  folds  very  much  swollen.  On  evert- 
ing the  lids  it  appears  as  one  broad  swelling,  or  several  smaller  ones  lying  parallel 
to  each  other.  This  swelling  is  sometimes  so  broad  as  to  render  the  return  of 
the  lids  to  their  normal  position  difficult.  In  the  same  way  the  ocular  conjunc- 
tiva is  sometimes  enlarged  to  double  its  normal  size  or  more,  and  presses  out  from 
the  palpebral  fissure.  It  is  not  unfrequently  even  pressed  forward,  and  forms  a 
great  swelling,  which  renders  the  closure  of  the  lids  troublesome,  and  partly  or 
wholly  covers  the  cornea. 

In  less  severe  forms  of  the  inflammatory  swelling,  conjunctivitis  is  only  marked 
in  the  reflection,  and  is  even  then  often  very  slight.  In  the  severe  and  severest 
forms,  however,  it  is  usually  very  great,  and  is  not  confined  to  the  conjunctiva  and 
the  sub-conjunctival  connective  tissue,  but  attacks  the  lids  and  surrounding  parts. 
If,  tben,  the  swelling  is  very  tense,  if  it  is  deeply  and  evenly  red,  and  also  very  hot 
and  sensitive,  we  call  the  condition  Chemosis. 


The  swelling  of  the  conjunctiva  and  of  its  neighboring  parts  is,  in  rare  instances,  very 
great  in  slight  cases.  This  frequently  occurs  in  children  and  in  adults  with  a  relaxed, 
wrinkled  skin.  But  then  the  infiltration  does  not  bear  the  inflammatory  character,  and  it  has 
very  few  firm  component  parts.  It  is  a  pure  serum,  and  the  condition  is  to  be  considered  as  a 
true  oedema. 

i 

The  swelling  is  apt  to  increase  until  the  morbid  process  has  reached  its  hight. 
When  it  has  once  passed  the  acme,  the  infiltration  generally  decreases,  the  swelling 
recedes,  the  conjunctiva  wrinkles,  becomes  soft,  its  tissue  relaxed,  while  the  vessels 
remain  enlarged  and  injected.  The  neoplastic  elements  finally  degenerate,  the 
connective-tissue  corpuscles  and  their  branches  assume  their  normal  appearance. 
The  intercellular  substance  is  reduced  to  its  natural  size  with  complete  absorption 
of  the  infiltration.  The  vessels  contract,  the  superficial  cellular  layer  atrophies  and 
throws  off  the  superfluous  material,  and  attains  exactly  the  character  of  normal 
epithelium,  with  higher  formation  of  the  cells. 

The  secretion  is  not  necessarily  immediately  decreased  in  quantity  in  the  beginning  of  the 
relaxation.  On  the  contrary,  we  may  not  unfrequently  observe  an  evanescent  and  slight  increase 
in  the  secretion.  This  occurs  either  because  the  circulation  and  the  nutrition  are  favored 
by  the  diminution  of  the  swelling  and  of  the  pressure  exerted  upon  the  conjunctiva,  or  the 
relaxation  of  the  tissue  alone  favors  the  secretion.  As  the  process  still  further  recedes  the 
secretion  is  always  less,  the  pus-corpuscles  disappear  from  the  secretion,  and  are  replaced  by 
mucous  corpuscles  and  cells  with  larger  nuclei ;  the  mucous  basis  becomes  thicker,  cellular,  and 
more  transparent,  until,.finally,  the  quantity  and  quality  of  the  secretion  corresponds  to  the  nor- 
mal conjunctival  mucus. 

3.  Yet  the  conjunctiva  does  not  always  return  to  its  normal  condition  in  the 
manner  above  described.  On  the  contrary,  it  very  often  occurs  that  neoplastic 
elements  are  more  completely  formed  in  proportion  as  proliferation  of  tissue  ceases. 
In  consequence  of  this,  the  conjunctiva  becomes  entirely  hypertrophied.  - 

The  proliferating  process  may  also  produce  a  very  similar  result,  if  its  intensity 
does  not  advance  beyond  a  certain  degree.  The  new  formation  is  apt  to  be  most 
striking  in  the  tarsal' portion  of  the  conjunctiva.  This  swells  somewhat  in  conse- 
quence of  the  process  of  proliferation,  and  wart-like  elevations  are  seen  on  its  sur- 
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face,  which  are  the  characteristic  evidences  of  the  appearance  of  trachoma  or  granular 
ophthalmia.  When  not  highly  developed,  they  resemble  the  normal  papillse  very 
much,  and  are  therefore  described  as  papillary  granulations.  In  the  higher  stages 
of  development,  these  growths  have  a  very  great  resemblance  to  granulations  on 
suppurative  wounds.  They  run  together,  and  the  name  "diffuse  granulations"  may 
be  given  them. 

Such  growths  do  not  occur  in  the  reflected  portion  (palpebral  fold).  It  seems  as 
if  their  formation  were  connected  with  the  presence  of  the  papillse.  The  conjunc- 
tiva in  the  reflection  is  a  delicate,  velvety  membrane,  which  swells  more  or  less. 
But  this  intumescence  is  not  .regular.  We  very  easily  recognize  on  the  surface 
of  the  swollen  palpebral  fold  a  number  of  small,  longitudinal  swellings,  running 
nearly  parallel,  which  appear  to  be  crossed  by  shallow  furrows,  and  thus  look  as 
if  they  were  composed  of  a  number  of  granules  lying  in  rows,  whose  summits  only 
project  from  the  conjunctiva,  while  their  bodies  are  embedded  in  the  parenchyma. 
They  there  unite  with  each  other  and  the  hypertrophied  stroma  of  the  conjunctiva, 
•without  any  distinct  boundaries.  We  may  distinguish  these  inequalities  by  the 
name  trachomatous  todies. 

Neither  granulations  nor  round  granules  are  developed  in  the  ocular  conjunctiva. 
The  hypertrophic  increase  is  there  always  regular,  and,  as  a  rule,  comparatively 
small. 

On  the  microscopic  examination  of  the  trachomatous  conjunctiva,  we  recognize,  on  a  vertical 
section,  its  most  superficial  layer  as  an  extensive  layer  of  cells,  which  covers  all  elevations  and 
depressions.  As  long  as  the  inflammatory  process  is  rapidly  advancing,  all  these  cells  are  recent, 
and  exhibit  more  or  less  luxuriant  prolification.  They  are  thrown  off  from  the  surface  just  as 
quickly  as  they  are  produced,  and  thus  have  not  time,  so  to  speak,  to  become  further  developed. 
Frequently  the  separated  cells  are  pus  or  mucous  corpuscles,  and  then  give  to  the  mucous  inter- 
cellular substance,  which  at  the  same  time  is  secreted  by  the  surface  of  the  conjunctiva,  the 
properties  of  catarrhal  or  blennorrhoeal  secretion.  When  the  process  is  less  rapid  in  its  advance, 
the  neoplastic  cells  are  more  developed  in  the  thickened  epithelial  layer,  their  nuclei  attain  a 
considerable  size,  approach  the  epithelial  elements  in  form,  or  really  change  into  an  epithelial 
layer,  before  they  become  loosened  from  the  surface,  and  mix  with  the  sparsely-secreted,  generally 
pellucid,  mucus. 

Under  the  integumentary  layer,  and  distinguished  from  it  by  indistinct  borders,  there  are 
seen  just  as  thick  or  even  thicker  layers  of  newly-formed  cells,  which  have  between  them  a  very 
scanty  amount  of  intercellular  substance,  with  old  and  neoplastic  vessels  in  great  number. 
These  cells  belong  to  the  substantia  propria  of  the  proliferating  conjunctiva.  They  have  pro- 
ceeded from  the  connective-tissue  corpuscles,  and  have  become  distended  with  their  branches  to 
such  an  extent  that  the  normal  intercellular  substance,  except  a  small  portion,  is  displaced.  A 
portion  of  them  have  become  fusiform,  laid  over  each  other,  and  thus  changed  to  new  vessels. 
This  layer  is  also  extended  over  the  entire  surface  of  the  proliferating  conjunctiva,  and  follows  all 
its  elevations  and  depressions.  It  forms  a  component  part  of  the  papillary  and  diffuse  granula- 
tions, as  well  as  of  the  trachomatous  bodies  of  the  palpebral  fold,  and  is  just  as  abundant  on  the 
ocular  conjunctiva. 

Posteriorly  the  spaces  between  the  cells  become  larger  and  larger,  the  structureless,  translu- 
cent, loosely-striated  intercellular  substance  gets  more  and  more  the  ascendancy.  Finally,  the 
connective-tissue  corpuscles,  with  their  radiations,  form  a  rough  net-work  of  tubes,  which  is  fully 
plugged  up  with  newly-forined  cells.  The  meshes  of  this  net-work  appear  considerably  enlarged, 
so  that  they  show  a  not  inconsiderable  hypertrophy  of  the  true  connective-tissue  stroma.  The 
trachomatous  granulations  and  granules  are,  as  it  were,  growths  from  the  layer,  which  is  covered 
over  by  both  the  described  cellular  layers.    ( Wedl.) 

The  proliferation  of  tissue  in  severe  cases  is  not  confined  to  the  conjunctiva 
proper.     The  loose  subconjunctival  tissue  suffers  in  the  same  way,  and  is  very 
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generally  somewhat  swollen  from  a  gelatinous  morbid  product.  Besides  this,  the 
inflammation  is  readily  extended  to  the  cornea,  causing  the  symptoms  of  vascular 
keratitis.  It  also  frequently  attacks  the  cartilage  of  the  lids,  its  connective  tissue 
beginning  to  proliferate ;  the  intercellular  substance  swells,  becomes  relaxed,  more 
succulent,  and  the  tissue  is  thus  not  unfrequently  so  softened  that,  with  the  pressure 
of  the  conjunctival  swelling,  it  is  considerably  distended  in  all  directions. 

The  process  is,  besides,  capable  of  certain  modifications.  Occasionally  there  is 
collected,  while  the  connective-tissue  corpuscles  proliferate,  a  very  large  quantity  of 
gelatinous  hyaline  or  turbid  intercellular  substance  in  the  stroma  of  the  true  con- 
junctiva ;  the  tissue  becomes  spongy,  and  attains  a  peculiar  gelatinous  appearance. 
This  gelatinous  infiltration  is  apt  to  be  most  marked  in  the  palpebral  fold.  The 
gelatinous  product  collects,  as  it  were,  in  layers,  so  that  the  surface  of  the  affected 
conjunctival  portion  appears  pushed  forward  in  the  form  of  translucent  bodies,  rang- 
ing in  size  between  a  mustard-grain  and  a  hemp-seed.  These  bodies  bear  a  marked 
resemblance  to  the  spawn  of  the  frog  or  fish. 

Authors  were  formerly  very  much  inclined  to  refer  these  collections  of  gelatinous  intercellular 
substances  to  the  canals  of  exit,  especially  to  the  mouths  of  the  subconjunctival  mucous  glands. 
Eecent  examinations  have  shown  that  this  view  is  erroneous. 

Histologically,  a  very  great  similarity  is  found  between  the  previously-described  trachomatous 
granules  and  growths  resembling  the  spawn  of  frogs.  The  difference  is,  that  there  is  not  such  a 
luxuriance  in  the  cell-proliferating  process,  and  not  so  great  a  collection  of  an  intercellular  sub- 
stance having  more  of  a  gelatinous  than  plastic  character.  The  bodies  of  these  granules  consist 
almost  entirely  of  such  gelatinous  masses ;  only  here  and  there  can  a  delicate,  wavy  striation  of  the 
connective  tissue  be  traced,  interspersed  with  cellular  tubes  and  isolated  vessels. 

Anteriorly,  the  net-like  tubular  system  thickens  somewhat,  the  meshes  between  the  connective- 
tissue  corpuscles  and  their  branches,  which  are  distended  with  cells,  become  smaller  and  smaller. 
On  the  outermost  surface  lies  a  stratum  of  recent  proliferating  cells,  which  belongs  to  the  epithelial 
layer.  Posteriorly,  the  limit  of  the  granules  is  not  fixed  ;  their  bases  run  together,  and  disappear 
in  the  gelatinously-infiltrated  stroma  of  the  conjunctiva. 

These  spawn-like  granules  are  frequently  found  alone  in  the  reflection,  and  few 
in  number,  or  scattered  together  with  typical  trachoma  of  the  previously-described 
variety.  They  generally  appear  interspersed  between  the  opaque  granules,  and 
from  the  very  many  transition  forms,  we  may  readily  see  that  the  former  are  really 
nothing  but  modifications  of  the  latter.  But  occasionally  the  reflection  is  also 
infiltrated  with  such  a  gelatinous  material,  and  its  surface  is  so  thickly  covered  with 
the  spawn-like  granules,  that  the  bases  of  these  are  flattened  out,  and  the  interstices 
entirely  disappear.  The  other  portions  of  the  conjunctiva  may  be  changed  in  pre- 
cisely the  same  manner  as  in  the  ordinary  form  of  trachoma.  In  isolated  cases, 
however,  they  are  also  gelatinously  infiltrated,  and  even  sparingly  interspersed  with 
very  analogous  granules  resembling  the  spawn  of  frogs. 

The  pure  spawn-like  trachoma  has  been  declared  to  be  a  peculiar  kind  of  conjunctival  inflam- 
mation, and  distinction  made  between  trachoma  proper,  and  that  form  accompanied  by  papillary 
granulation,  to  which  some  give  the  name  of  chronic  blennorrhoea.  {Firing er,  Arlt.)  Not  much 
can  be  urged  against  this,  since  the  line  of  distinction  between  the  different  varieties  of  conjunc- 
tivitis must  always  remain  somewhat  arbitrary.  It  is  probably  more  correct  to  recognize  in  the 
two  forms  named,  the  terminal  links  of  the  connective  chain  of  modifications  of  one  and  the 
same  process. 

The  frogtspawn  granules  occur  on  the  reflection  by  far  most  frequently  in  typical  papillary 
trachoma  of  the  tarsal, conjunctiva,  and  by  this  difference  render  imperatively  necessary  the 
maintenance  of  an  intermediate  form,  the  mixed  trachoma.  It  is  also  not  to  be  overlooked  that 
19 
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severe  cases  of  papillary  and  mixed  trachoma,  when  they  become  old  with  the  development  of 
the  spawn-like  granules,  pass  over  very  readily  into  gelatinous  degeneration  of  the  conjunctival 
tissue. 

4.  In  rare  cases  the  whole  conjunctiva  is  involved  in  a  chronic  process  of  pro- 
liferation; it  becomes  relaxed  throughout  its  whole  thickness,  and  changes  into  a 
condylomatous-looking  tissue,  which  bleeds  easily.  From  its  rough,  velvet-like  sur- 
face relaxed,  vascular,  or  pale,  whitish-gray  tumors  of  different  size  proceed,  which 
rapidly  unite  with  the  parts  of  the  conjunctival  surface  lying  opposite,  and  are 
generally  soon  continued  upon  the  cornea,  which  has  been  previously  infiltrated 
and  partially  ulcerated  on  its  surface.  The  process  advances  for  weeks  and  months 
without  cessation,  no  kind  of  treatment  having  any  especial  influence  upon  it.  At 
last  the  conjunctiva  shrivels  to  a  tough,  tendinous  tissue,  and  is  so  shortened  that 
the  palpebral  fissure  becomes  a  small  slit,  which  is  coated  with  fibrous  masses.  The 
result  is  then  Xeeophthalmia.  "We  may  also  designate  the  process  by  the  name 
of  degenerative  conjunctivitis. 

It  seems  that  the  disease  has  been  very  recently  described  as  lupus  of  the  conjunctiva.  (Arlt.) 
The  distinct  line  of  demarcation  on  the  edge  of  the  lid  argues  against  the  idea  of  a  lupous  nature. 
If  at  any  time  a  lupous  affection  occurs  at  the  same  time  on  the  facial  integument,  it  may  depend 
on  mere  chance. 

5.  In  the  forms  of  conjunctivitis  thus  far  described,  the  intercellular  substance 
developed  with  and  from  the  proliferating  cells  seems  to  have  a  relatively  small 
amount  of  coagulable  component  parts.  It  is  then  partly  effused  on  the  surface  of 
the  conjunctiva,  and  has  the  character  of  mucus,  or  of  a  turbid  fluid  {secretory  form). 
It  is  partially  infiltrated  into  the  tissue,  and  is  either  absorbed  or  gradually  thickens, 
and  is  finally  changed  into  connective-tissue  stroma  (hypertrophying  form).  In 
certain  cases,  where  there  exists  a  severe  proliferating  process,  the  newly-formed 
intercellular  substance  is  exceedingly  rich  in  plastic  material.  It  coagulates  very 
rapidly,  and,  in  union  with  the  neoplastic  cell-elemeuts,  exhibits  a  tough,  unyielding, 
morbid  product. 

a.  Occasionally,  it  is  only  in  the  superficial  vascular  layers  of  the  conjunctiva 
that  the  excretion  of  such  a  rigid  mass  occurs.  In  the  deeper  layers  of  the  con- 
junctiva a  gelatinous  product,  or  even  one  like  serum,  having  very  little  plastic 
material,  is  excreted.  This  rigid,  coagulable,  fibrinous  material,  analogous  to  inter- 
cellular substance,  envelops  the  superficial  proliferating  cell-strata,  and  presents 
itself  under  the  form  of  membranous  patches  of  greater  or  less  thickness.  These  lie 
upon  the  conjunctival  surface,  and  are  closely  united  to  this,  since  numerous  fila- 
mentous processes  extend  into  the  conjunctival  tissue,  so  that  a  separation  is  only 
possible  by  exciting  bleeding  from  the  parenchyma.  These  patches  are  characteristic 
marks  of  the  so-called  membranous  conjunctivitis.  They  are  frequently  extended 
over  the  entire  conjunctiva,  but  more  frequently  appear  at  intervals,  while  on  the 
remaining  portions  of  the  conjunctival  surface  the  intercellular  substance  appears 
as  mucus. 

Here  the  intimate  relation  of  membranous  conjunctivitis  to  the  secretory  form  is  seen.  This 
relation  is  also  shown  by  the  fact,  that  the  latter  is  often  developed  from  the  former;  aud  that,  on 
the  other  hand,  membranous  conjunctivitis  often  passes  over  into  the  secretory  form  of  the  tissue- 
proliferating  process,  or  changes  indirectly  into  a  trachoma. 

b.  In  other  cases,  which  are  quite  rare,  when  the  inflammatory  process  is  very 
severe,  not  only  is  this  rigid  product  excreted  upon  the  surface,  but  the  tissue  of  the 
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conjunctiva  and  even  the  subconjunctival  tissue  becomes  infiltrated  to  sucb  an 
extent,  by  a  rapidly-coagulating  material,  that  it  presses  upon  the  vessels.  The 
parenchyma,  thus  deprived  of  blood,  becomes  pale,  and  not  frequently  is  partly 
destroyed  from  lack  of  nutrition.  The  greatest  quantity  is  generally  produced  on  the 
most  vascular  portion  of  the  conjunctiva,  especially  where  there  are  papilla?.  Occa- 
sionally, thick  exudation-patches  are  formed,  and  the  tarsal  conjunctiva  becomes,  as  in 
trachoma,  rough  from  papillary  excrescences  (diphtheritic  conjunctivitis). 

In  such  cases,  the  newly-formed  cell-elements  do  not  reach  a  full  development,  on  account  of 
the  exceedingly  great  rapidity  of  the  morbid  process.  They  are  seen,  for  the  most  part,  as  mis- 
shapen nuclei,  which  are  in  process  of  rapid  germination  and  separation;  and,  on  the  other  hand, 
also,  involved  in  fatty  degeneration.  The  rigid  intercellular  substance  is  not  less  shown  by  the 
great  abundance  of  fatty  detritus,  and  thus  indicates  the  beginning  of  its  destruction.  This  deli- 
quescence is  especially  marked  on  the  surface  of  the  conjunctiva;  for  diphtheritic  conjunctivitis, 
as  a  rule,  proceeds  with  moderate  or  even  with  abundant  secretion  of  a  morbid  product,  similar 
to  pyorrhcea. 

c.  In  a  third  class  of  cases,  rigid  inflammatory  product  collects  on  isolated  spots 
on  the  tissue  of  the  conjunctiva,  but  quickly  breaks  down,  and  forms  masses  of  pus, 
which  appear  in  a  variety  of  forms,  according  as  their  position  is  superficial  or  deep, 
or  according  to  the  kind  of  boundary  which  they  may  have,  &c. 

a.  Sometimes  they  are  abscesses  of  greater  or  less  size,  which  at  times  are 
diffused  in  the  subconjunctival  tissue,  perforate  this  and  heal  up,  or  first  change 
into  an  open,  more  rarely  into  an  excavated,  ulcer. 

ß.  Sometimes  an  open  ulcer  results  immediately  from  the  deliquescence  of  a 
superficial  collection  of  inflammatory  product. 

y.  In  very  rare  cases  pustules  are  formed  during  the  course  of  measles,  or  facial 
eczema.  The  most  frequent  situation  of  these  is  the  zone  of  the  tarsal  conjunctiva 
next  to  the  edge  of  the  lid  and  the  reflection.  The  pustules  shooting  up  on  the  last- 
named  position  are  exactly  like  the  spawn-like  trachoma  granules  in  form  and  structure. 
The  only  difference  consists  in  the  purulent  nature  of  the  product,  and  the  opacity 
depending  upon  this,  with  the  purulent  yellow  color  of  the  granular  elevations. 

8.  Yery  frequently  such  points  of  inflammation  occur,  which  are  really  herpetic 
efflorescences.  These  are  roundish,  sharply-bordered  nodules,  about  the  size  of  a 
millet  or  hemp  seed.  They  are  quickly  changed  into  superficial,  sharply-contoured 
little  ulcers,  by  the  rapid  deliquescence  of  their  most  anterior  layers,  and  very 
gradually  take  a  deeper  hold.  Occasionally,  however,  they  deliquesce  entirely  at 
one  period,  and  then  they  cause  ulcerative  cavities  with  abrupt  edges.  The  infil- 
trated floor  of  these  ulcers  often  sinks  below  the  level  of  the  real  conjunctiva. 

B.  It  can  not  be  too  distinctly  remarked,  that  in  these  described  differences, 
there  are  really  no  .essentially  different  morbid  processes  ;  but  in  them  only  modi- 
fications of  one  and  the  same  process  are  to  be  found.  These  modifications  depend 
on  various  circumstances;  on  external  conditions,  on  the  severity  and  kind  of  nox- 
ious material,  on  the  duration  of  the  irritation,  on  the  stage  of  the  process,  on  the 
condition  of  the  vessels,  on  the  greater  or  less  participation  of  the  conjunctival 
nerves,  &c. 

Indeed,  all  the  distinctions  between  the  different  forms  of  conjunctivitis  may  only  be  carried 
out  in  theory.  In  reality  the  forms  of  conjunctival  inflammation,  which  appear  to  be  strictly 
separated,  run  into  each  other  by  numerous  intermediate  forms  and  combinations,  so  that 
the  form  of  conjunctivitis  that  may  be  diagnosticated  will  frequently  depend  on  the  manner 
in  which  the  physician  views  the  case.     Besides,  in  one  and  the  same  case,  the  kind  and 
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quantity  of  the  inflammatory  product,  as  well  as  its  distribution,  varies  with  the  severity  of  the 
proliferating  process.  It  appears,  then,  as  if  one  form  of  conjunctivitis  may  be  developed  from  the 
other.  For  example,  the  process  appears  as  a  blennorrhoea,  passes  over  into  diphtheritis,  again 
becoming  a  blennorrhoea,  and  finally  gets  well  under  the  symptoms  of  catarrhal  conjunctivitis,  or 
becomes  trachoma,  by  hypertrophy  of  the  conjunctival  tissue.  Just  as  frequently,  mixed  forms 
occur,  e.  g.,  trachoma  with  blennorrhoeal  secretion,  with  continually  relapsing  herpetic  efflores- 
cences, catarrh  with  membranous  patches  on  isolated  portions  of  the  conjunctiva ;  herpes  which  is 
gradually  combined  with  catarrh,  with  trachoma,  &c. 

C.  Inflammation  of  the  conjunctiva  is  always  characterized  by  more  or  less 
marked  hyperemia  of  the  eye.  This  is  generally  proportionate  to  the'severity  of 
the  affection  and  its  extent,  and  the  amount  of  the  inflammatory  product.  Yet 
some  exceptions  may  be  seen.  In  the  most  severe  forms  of  conjunctivitis,  in 
diphtheritis  of  the  conjunctiva,  the  infiltrated  membrane  is  not  nnfrequently 
deprived  of  blood  on  account  of  compression  of  the  vessels.  In  the  pure  spawn-like 
trachoma,  from  similar  reasons,  the  hypersemia  is  relatively  less.  The  tint  of  the 
redness  varies  greatly.  Sometimes  it  approaches  the  bright  red  of  arterial  blood  ; 
sometimes  the  bluish  color  of  the  venous  blood  is  more  prominent.  In  this  way  the 
greater  or  less  arterial  or  venous  character  of  the  hyperaemia  is  seen.  In  scorbutus, 
the  color  is  markedly  changed  to  violet  and  brown.  The  condition  of  the  epithelial 
layer  has  also  a  very  marked  influence  on  the  shade  of  the  color.  Since  the  integu- 
ment becomes  thicker  under  the  inflammatory  proliferation,  the  redness  of  the 
conjunctiva  has  a  grayish  or  grayish-yellow  hue,  which  appears  the  more  plainly  the 
greater  is  the  increase  in  the  neoplastic  elements,  and  the  more  turbid  they  are.  In 
consequence  of  this  the  conjunctiva  approaches  a  pale-rose  or  a  lilac  color,  or  a 
dirty-yellowish  red.  Besides,  the  redness  of  the  conjunctiva  is  often  changed  to  a 
bright  yellowish  or  brownish  red  by  imbibed  hematine. 

Extravasations  of  blood  not  unfrequently  occur  in  severe  injections  of  the  con- 
junctiva. These  are  seen  in  the  beginning  as  very  irregular  bright-red  spots,  which 
later  change  their  color  to  a  bluish  or  brownish  red,  and  may  even  appear  black. 
These  spots  are  particularly  characterized  by  the  evenness  of  their  color  and  the 
fading  away  of  their  edges  into  a  bright-red,  yellowish,  or  brownish  hue. 

D.  The  process  of  proliferation  of  tissue  in  the  conjunctiva,  as  elsewhere,  is 
generally  accompanied  by  some  elevation  of  temperature ;  yet  this  is  only  objectively 
seen  in  severe  forms,  chiefly  when  Chemosis  occurs.  In  less  severe  forms  of  inflam- 
mation the  local  increase  of  temperature  generally  escapes  observation.  "We  may 
only  recognize  it  by  the  heat  of  the  tears,  in  case  they  flow  abundantly. 
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1.     Catarrhal     Conjunctivitis.* 

Symptoms. — The  disease  is  characterized  by  the  secretion  of  a  varying  amount  of 
turbid  mucus  or  mucopurulent  material.  There  is  always  a  considerable  quantity 
of  this  secretion,  and  some  hyperemia  and  swelling. 

1.  The  hyperemia  varies  greatly  in  severity  and  extent,  according  to  the  grade 
of  the  catarrhal  affection.  It  may  be  confined  to  the  papillary  portion,  hut  more  fre- 
quently, even  in  the  lowest  grades  of  the  catarrh,  it  attacks  the  palpebral  folds, 
including  the  semi-lunar  fold  and  the  caruncle.  In  severe  forms,  together  with  the 
uniform  redness  of  the  lids  and  of  the  palpebral  folds,  there  is  a  reticulate  injection 
of  the  ocular  conjunctiva.  In  the  severest  forms  of  the  catarrh,  the  whole  con- 
junctiva is  reddened.  The  redness  in  the  beginning,  so  long  as  the  symptoms  of 
irritation  predominate,  is  of  a  light  hue.  When  the  catarrh  has  existed  for  a  long 
time,  it  plays  into  a  bluish  color,  and  is  very  perceptibly  mingled  with  gray,  lilac,  or 
violet-gray.  On  account  of  the  increase  in  density  of  the  superficial  cell-layers, 
extravasations  of  blood  not  unfrequently  appear  in  the  beginning  of  the  severe 
catarrhal  conjunctivitis. 

2.  The  swelling  of  the  tissue,  in  less  severe  forms  of  the  inflammation,  is  chiefly 
seen  in  the  semi-lunar  fold  and  caruncle.  In  severer  forms  the  palpebral  fold  also 
appears  somewhat  swollen.  In  the  severest  cases,  we  occasionally  find  a  puffiness 
of  the  conjunctiva  resembling  Chemosis.  In  the  first  stage  the  swelling  is  more 
tense,  and  therefore  the  surface  of  the  infiltrated  conjunctiva  is  smooth  and  brilliant. 
In  the  further  course  of  the  inflammation  the  membrane  becomes  relaxed,  wrinkled, 
and  decidedly  spongy.  The  tarsal  portion  of  the  conjunctiva  has  a  velvety  appear- 
ance from  the  swelling  of  the  papillae. 

The  magnitude  of  the  swelling  is,  however,  by  no  means  dependent  alone  on  the  severity  of 
the  inflammatory  process,  for  even  a  slight  catarrhal  conjunctivitis  is  not  unfrequently  accom- 
panied by  oedema  of  the  conjunctiva  and  of  the  lids.  These  parts  then  swell  very  considerably, 
in  spite  of  which  the  injection  is  very  pale.  Cases  even  occur  in  which  there  is  only  a  very  vas- 
cular net-work  weaving  through  the  pufifed-out  conjunctiva.  This  fact,  as  well  as  its  doughiness, 
prevents  us  from  easily  mistaking  the  character  of  the  swelling. 

3.  A  marked  elevation  of  temperature  is  only  seen  in  very  severe  catarrhal 
conjunctivitis,  and  even  this  immediately  diminishes  when  the  catarrhal  relaxation 
begins  to  be  established. 

4.  Severe  pain  and  photophobia  are  not  very  common  symptoms  in  catarrhal 
conjunctivitis.  It  generally  runs  a  painless  course.  Burning,  biting,  itching  sensa- 
tions, or  a  feeling  as  if  a  foreign  body,  sand,  were  in  the  eye,  are  experienced.  Even 
these  subjective  symptoms  only  annoy  the  patient  at  certain  times,  while  remaining 
in  impure  or  overheated  air,  on  the  action  of  powerful  light  or  great  -contrasts  in 
the  illumination,  especially  that  which  is  artificial,  also  after  and  during  great 
straining  of  the  eyes  for  the  perception  of  small  objects,  after  great  exercise  of  the 
muscles  of  mastication,  if  hyperamiia  or  congestions  in  the  superior  vena  cava  have 
been  excited,  as  after  a  hearty  meal. 
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Severe  pain,  especially  when  accompanied  by  photophobia,  and  a  profuse  flow  of  hot  tears, 
indicates  that  the  parts  connected  to  tbe  ciliary  nerves  are  involved  in  the  process.  When  these 
symptoms  exist,  there  is  generally  a  severe  injection  of  the  episcleral  tissue,  and  even  herpetic 
efflorescences,  a  keratitis,  superficial  exfoliation  of  the  corneal  margin,  &c. 

But  where  the  even  injection  of  the  vascular  conjunctiva  renders  it  impossible  to  perceive  any 
episcleral^njection,  we  shall  seldom  err  in  supposing  it  to  exist,  and  in  taking  the  appropriate 
precautions. 

5.  The  catarrhal  secretion  varies  to  some  extent  as  respects  quality  and  quantity, 
according  to  the  severity  of  the  inflammation.  In  the  beginning  of  the  disease, 
shortly  after  the  reception  of  the  virus,  only  an  increased  secretion  of  tears  is 
generally  seen.  These  appear  somewhat  more  viscid,  easily  become  frothy,  are 
yellowish  or  reddish  colored,  and  contain  a  few  small  flocculi  of  turbid,  delicate 
mucus.  While  the  inflammation  gradually  increases,  the  mucous  secretion  dimin- 
ishes in  quantity,  becomes  more  turbid, .  and  in  severe  cases  may  even  assume 
the  color  and  opacity  of  pure  pus.  It  is,  however,  distinguished  from  the  latter  by 
its  consistency,  and  by  its  incapability  of  being  dissolved  in  tears.  If  the  inflam- 
mation has  passed  its  hight,  if  the  relaxation  of  the  conjunctiva  begins  to  be  more 
evident,  the  secretion  of  the  characteristic  material  is  increased,  and  this  is  not  unfre- 
quently  more  turbid  and  more  like  pus  than  before.  But  the  secretion  of  tears 
diminishes,  the  catarrhal  secretion  gradually  predominates.  Subsequently  the  quan- 
tity of  the  latter  decreases,  or  it  becomes  clearer,  more  transparent.  Finally  it 
exhibits  only  turbid  striae,  and  these  acquire  a  greater  similarity  to  the  normal  mucus 
of  the  conjunctiva.  In  a  chronic  catarrh  the  abundantly-secreted  mucus  may  be 
even  transparent,  like  glass. 

The  morbid  secretion  is  also  influenced  by  every  thing  which  may  temporarily 
increase  the  irritation  of  the  conjunctiva  and  the  hypersemia  of  the  vessels.  Hyper- 
emia and  congestion,  dust,  impure  air,  great  heat,  bright  light,  straining  the  eyes, 
&c,  markedly  increase  the  quantity  of  the  material  and  its  turbidness,-  while  the 
opposite  condition  of  things,  residing  in  cool,  pure,  and  fresh  air,  in  moderately 
illuminated  places,  rest  of  the  eyes,  &c,  diminishes  the  secretion  and  causes  it  to 
become  more  normal. 

The  secretion  is  apt  to  be  the  most  abundant  in  the  evening,  and  during  the 
half- waking  hours  in  the  morning.  In  profound  sleep,  at  night,  ic  is  somewhat  less, 
and  in  slight  attacks  of  catarrh  is  sometimes  so  little,  especially  in  chronic  cases, 
that  the  patient,  on  awaking  from  sleep,  is  unable  to  open  his  eyes  on  account  of  the 
want  of  the  moist  and  lubricating  conjunctival  secretion.  He  must  first  rub  the 
lids,  or  moisten  them  with  saliva,  thus  increasing  the  hyperaamia  and  the  secretion, 
before  the  lids  again  become  movable.  The  patients  often  complain,  principally  of 
this  dryness  of  the  eyes.  It  is  their  most  annoying  and  therefore  most  observed 
symptom." 

We  can  not  always  detect  the  catarrhal  secretions  in  a  slight  attack,  but  generally,  at  least  in 
the  lower  palpebral  fold,  some  flocculi  occur,  when  we  draw  the  affected  lid  away  from  the  ball,  and 
cause  the  patient  to  look  up. 

Besides,  we  generally  find  the  secretion  in  the  inner  angle  of  the  lids  either  fresh  or  dried,  in 
yellowish  or  brownish  crusts.  The  flocculi,  which  have  reached  the  canal  formed  by  the  lids 
not  quite  shutting  together,  are  pressed  into  the  inner  canthus  by  the  motion  of  the  lids,  and,  not 
being  able  to  pass  the  lachrymal  puncta,  collect  there  and  become  dry. 

During  sleep,  when  no  motion  of  the  lids  takes  place,  it  is  not  possible  to  press  the  secretion 
with  the  inner  canthus  in  this  way.  The  mucous  products,  under  the  pressure  of  the  orbicularis 
muscle,  merely  passing  into  the  palpebral  fissure,  remain  between  the  eye-lashes,  then  become  dry, 
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aud  cause  the  outer  lips  of  the  two  edges  of  the  lids  to  adhere.  In  severe  attacks  of  catarrhal 
conjunctivitis,  thick  crusts  are  formed  on  the  edges  of  the  lids  during  the  night,  and  there  is  also 
during  the  day  a  great  quantity  of  catarrhal  secretion  in  the  conjunctival  sac  and  the  palpebral 
fissure.  If  the  patient  be  not  cleanly  in  his  habits,  the  recent  secretion  often  collects,  and  large 
crusts  are  developed  in  such  quantity  that,  on  the  first  moment  of  examination,  we  may  think 
that  we  have  a  blennorrhcea.  By  cleansing  the  parts,  however,  we  may  decide  as  to  the  true 
quantity  of  the  secretion. 

6.  Catarrhal  conjunctivitis  is  generally  accompanied  by  impairment  of  vision. 
In  mild  attacks,  this  at  times  forms  the  chief  source  of  complaint  of  the  patients. 
They  become  considerably  disturbed  in  their  daily  avocations,  and  often  even  pre- 
vented from  them.  The  flocculi  suspended  in  the  tears  are  diffused  over  the  cornea 
by  the  motion  of  the  lids,  and  by  their  optical  irregularity  affect  the  vision,  since 
they  render  objects  just  as  cloudy  as  if  the  patient  held  a  smoked  glass  before  the 
eye. 

The  image  of  a  flame  appears  as  if  surrounded  by  a  dusty  halo,  and  not  unfrequently  by  the 
colors  of  the  rainbow.  Other  objects  are  perceived  as  if  covered  by  a  veil  or  a  cloud,  which 
becomes  the  denser,  the  more  the  patient  attempts  to  see  plainly,  because  he  thus  increases  the 
irritation  of  the  .conjunctiva.  Consequently,  the  patients  complain  that  they  can  not  contiuue  to 
read  and  write,  because  all  objects  appear  murky,  only  seeming  clear  when  the  eyes  have  just  been 
cleansed.  If  the  patient  looks  upon  a  brightly-illuminated  white  wall,  or  upon  the  sky  by  day- 
light, the  visual  field  appears  striated  with  myriads  of  dark  and  light  points,  spots,  rings,  chains, 
&c.  These  figures  are  all  movable,  and  show  a  marked  and  constant  tendency  to  sink  down- 
ward {spectrum  muco-laclirymal).  This  phenomenon  appears  especially  prominent  when  the 
patient  looks  through  a  small  hole  in  a  card.  These  figures  are  the  shadows  of  the  mucus  collected 
on  the  cornea,  and  of  the  detritus  of  epithelium  contained  in  it,  as  well  as  of  the  air-vesicles  formed 
in  them.    (See  Scotoma.) 

Causes. — 1.  Catarrhal  conjunctivitis  is  quite  frequently  developed  secondarily,  and 
is  then  founded  in  the  anatomical  or  functional  union  which  exists  between  the  con- 
junctiva and  the  neighboring  parts.  Thus  it  is  only  rarely  that  severe  inflammations 
occur  in  the  ramifications  of  the  ciliary  nervous-system,  in  the  nasal  mucous  membrane, 
in  the  lachrymal  region,  unless  the  conjunctiva  participates  in  it.  The  morbid  pro- 
cess is  frequently  continued  from  the  facial  integument  upon  the  conjunctiva. 
Very  generally,  in  facial  erysipelas,  the  conjunctiva  becomes  injected,  and  projects 
as  a  large  swelling,  which,  according  to  the  character  of  the  eczema,  sometimes 
resembles  oedema,  sometimes  Chemosis,  and,  on  the  disappearance  of  the  erysipelas, 
the  conjunctiva  is  left  in  a  true  catarrhal  condition.  In  impetigo,  eczema,  herpes, 
zoster,  &c,  of  the  face,  the  conjunctiva  not  unfrequently  participates  in  the  form  of 
catarrhal  inflammation. 

2.  The  conjunctiva  is  almost  always  affected  in  the  acute  exanthemata,  in  small- 
pox, measles,  and  scarlet  fever.  The  conjunctivitis  is  seen  in  the  beginning  of  the 
eruptive  stage,  and  is  sometimes  characterized  by  simple  irritation  ;  sometimes  it  is 
seen  as  a  more  or  less  severe  catarrh ;  the  conjunctivitis  may  even  become  a  blen- 
norrhcea. The  conjunctiva,  as  a  portion  of  .the  general  integumentary  system,  par- 
ticipates in  this,  and,  therefore,  the  designation  of  this  form  as  ophthalmia  variolosa, 
moriillosa,  scarlatinosa,  is  perfectly  correct. 

Yet  it  should  not  be  forgotten,  that  very  different  conditions  have  been  described  by  the  above 
names,  e.  g.,  metastatic  and  embolic  panophthalmitis  especially,  which  sometimes  arise  in  dis- 
eases which  take  on  an  anomalous  course.  Herpes  of  the  conjunctiva  has  also  thus  been  described, 
because  in  the  stage  of  dessication  of  these  exanthemata,  it  is  very  apt  to  shoot  up  upon  the 
cornea  and  conjunctiva. 
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3.  In  by  far  the  most  cases,  catarrhal  conjunctivitis  is  primary,  being  caused  by 
injuries,  which  have  directly  affected  the  conjunctiva.  Traumatic  influences,  foreign 
bodies,  and  chemical  agents,  which  have  accidentally  entered  or  have  been  placed  in 
the  conjunctival  sac,  take  the  first  place,  on  account  of  the  frequency  with  which  they 
cause  the  disease.  Impure  air,  especially  that  mingled  with  ammoniacal  or  excre- 
mentitial  exhalations,  tobacco-smoke,  or  dust,  is  a  powerful  agent  in  causing  con- 
junctival inflammation.  Crowded  rooms  of  all  sorts,  where  people  stay  a  large 
portion  of  the  day,  and  shops  where  workmen  are  employed  with  dusty  objects, 
overcrowded  vessels,  houses,  and  sleeping-rooms,  prisons,  barracks,  &c,  are  univer- 
sally recognized  as  true  breeding-places  for  ophthalmia.  Among  the  physical  sources 
of  injury,  wind  and  a  draught  of  air  are  especially  to  be  noticed.  The  continued 
action  of  the  atmospheric  air  upon  a  portion  of  the  conjunctival  sac,  which  is  gen- 
erally unexposed,  may  be  the  cause  of  catarrhal  conjunctivitis.  Ectropion,  loss  of 
the  lids,  exophthalmus,  &c,  are,  as  a  rule,  complicated  with  catarrhal  conjunctivitis. 
Excessive  straining  of  the  eyes  for  the  purpose  of  distinct  vision  is  among  the 
organic  causes  of  this  affection.  Working  over  small  objects  with  insufficient  illu- 
mination, and  limitation  of  accommodative  power,  are  very  common  sources  of  the 
ophthalmia  under  consideration. 

4.  Finally,  the  probable  transmissibility  of  catarrhal  conjunctivitis  from  one 
person  to  another,  through  the  secretion,  should  not  be  forgotten.  This  contagious 
property  is,  at  least,  scarcely  to  be  doubted  of  the  secretion,  which  is  more  like  pus. 
But  in  chronic  catarrhal  conjunctivitis,  according  to  direct  experiments,  the  secretion 
has  no  contagious  property.     (Piringer.) 

5.  Belaxation  of  the  conjunctival  tissue,  and  of  the  vessels,  comes  into  consid- 
eration as  a  predisposing  cause,  especially  in  old  people ;  but,  besides,  it  has  been 
frequently  observed  as  a  result  of  often- occurring  or  long-existing  conjunctival 
inflammation. 

The  Course  is  in  general  the  more  tedious,  the  less  the  patient  is  able  to 
withdraw  himself  from  the  action  of  the  exciting  causes.  But  if  this  be  possible,  the 
inflammation  is  the  more  obstinate  the  longer  it  has  existed.  Affectio'ns  which  have 
but  recently  begun,  coming  accidentally  from  causes  which  have  excited  an  influence 
but  for  a  short  time,  generally  allow  the  most  favorable  prognosis.  "With  a  proper 
condition  of  the  patient  and  correct  treatment,  and  even  with  no  treatment  at  all, 
in  a  few  days,  in  severe  cases  in  from  two  to  three  weeks,  the  disease  comes  to  an 
end. 

In  ectropion,  loss  of  substance  of  the  lids,  &c,  where  the  causes  are  constantly 
acting,  as  well  as  in  old  people  with  very  relaxed  tissue,  the  cartarrhal  conjunctivitis 
becomes  habitual,  and  resists  all  attempts  at  cure.  This  is,  of  course,  only  true  when  • 
we  speak  in  general  terms ;  exceptions  may  occur.  Moreover,  the  course  is  not  always 
uniform.  The  process  gradually  develops  itself  to  a  certain  stage,  and  by  degrees 
recedes  to  a  cure.  There  are,  in  some  cases,  periods  in  which  first  the  symptoms  of 
irritation,  and  then  those  of  catarrhal  relaxation,  with  increase  of  secretion,  are  more 
prominent.  Very  frequently  the  course  is  modified  by  complication  of  the  catarrhal 
conjunctivitis  with  an  irritation  of  the  ciliary  nerves. 


These  demand  the  greater  care  on  the  part  of  the  surgeon,  since  on  the  increase  of  the  irritation 
by  accidental  causes,  or  by  the  continuation  of  somewhat  irritating  treatment,  herpetic  efflores- 
cences readily  shoot  up,  or  even  keratitis  occurs,  or  an  inflammation  of  the  parts  within  the  globe 
may  be  excited. 
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Results. — The  common  result  is  recovery.  Under  unfavorable  circumstances, 
however,  catarrhal  conjunctivitis  may  increase  to  blennorrhea,  or  pass  on  to 
trachoma.  In  old  chronic  catarrh,  not  unfrequently  marked  thickness  and  swelling 
of  the  conjunctiva  occur.  This  becomes  hypertrophied,  and  to  a  great  extent  at 
last  degenerates,  leaving  behind  tendinous,  firm,  cicatrical  spots  and  shortening  of 
the  palpebral  fold,  often  with  inversion  of  the  inner  surface  of  the  edge  of  the  lid 
{entropion).  This  has  been  explained  by  supposing  a  precedent  trachoma.  Yet 
this  is  incorrect,  since  in  many  cases,  during  the  entire  course  of  the  disease,  every 
trace  of  the  characteristic  granulations  is  wanting,  and  only  a  uniform  swelling  of 
the  mucous  membrane,  with  secretion  of  mucus,  is  seen. 

In  other  cases,  and  especially  in  old  people,  ectropion  results  from  chronic 
catarrhal  conjunctivitis.  The  cartilage  finally  is  affected  under  the  continuation  of 
catarrhal  inflammation  of  the  conjunctiva,  becomes  gradually  softened,  and,  its 
resistance  no  longer  being  sufficient  to  support  the  lower  lid,  it  becomes  lifted  some- 
what away  from  the  globe,  and  sinks  down.  The  eversion  of  the  lachrymal  puncta, 
which  is  connected  with  this,  increases  the  difficulty  which  is  found  in  carrying  off 
the  tears  in  this  false  position  of  the  edge  of  the  lid.  The  tears  trickle  continually 
over  the  lids  and  the  cheeks  ;  these  become  excoriated,  erythematous  inflammations 
are  excited,  and  finally  shriveling  of  the  tissue,  by  whichj  the  ectropion  is  increased. 
At  the  same  time,  on  account  of  the  exposure  of  a  portion  of  the  conjunctiva,  its 
inflammation  and  the  affection  of  the  cartilage  are  increased  and  maintained. 

Catarrhal  conjunctivitis,  especially  when  it  lasts  a  long  time,  leads  to  Blepharitis 
ciliaris,  the  inflammation  being  continued  directly  from  the  conjunctiva  upon  the 
surroundings  of  the  palbebral  glands.  This  occurs  more  frequently,  because  the 
crusts  arising  from  the  drying  of  the  catarrhal  product  are  torn  by  the  contraction 
of  the  epithelium  of  the  border  of  the  lid,  causing  fissures,  and  thus  the  air  and  tears 
act  upon  the  exposed  tissue  of  the  lids.  The  patients  sometimes  rub  off  the  crusts 
themselves,  and  thus  cause  the  exposure. 

Treatment. — Besides  the  removal  of  any  existing  causes,  this  has  for  its  object 
the  following,  viz.  limitation  and  suppression  of  the  inflammatory  proliferating 
process,  subsequently  the  subjugation  of  the  relaxed  condition  in  the  connective- 
tissue  stroma  and  in  the  vessels,  and,  besides,  the  prevention  of  the  consequences 
of  catarrhal  inflammation,  especially  the  prevention  of  the  formation  of  crusts  on 
the  edges  of  the  lids. 

1.  Where  the  symptoms  of  irritation  predominate,  the  treatment  should  be  non- 
irritating,  antiphlogistic.  This  is  true  whether  it  be  in  the  beginning  of  the  disease, 
or  if,  during  the  further  course,  accidental  causes  have  increased  the  existing  inflam- 
mation, but  especially  when  a  simultaneous  injection  of  the  episcleral  tissue  appears, 
and  great  pain,  photophobia,  and  similar  symptoms,  show  the  irritation  of  the  ciliary 
nervous  system.  When  the  inflammation  is  very  severe,  it  is  advisable  to  keep  the 
patient  in  his  room,  and  to  take  great  care  of  the  eyes.  As  direct  remedies,  cold 
applications  are  especially  to  be  recommended,  and,  in  case  the  nervous  symptoms  are 
very  prominent,  instillations  of  atropine. 

Tet  we  must  guard  ourselves  against  a  too  constant  employment  of  cold  applications,  because 
in  catarrhal  inflammation  the  local  development  of  heat  is  too  slight  to  allow  the  continuous 
effect  of  cold  to  be  tolerated.  It  is  generally  sufficient  to  apply  some  well-wrung- out  cold  com- 
presses several  times  during  the  day,  especially  during  the  exacerbations.  We  should  be  espe- 
cially careful  in  children,' and  in  persons  with  very  light  hair,  since  these  applications  readily 
excite  excoriations  or  oedema.     If  this  has  already  occurred,  or  if  the  catarrh  from  the  beginning 
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has  had  the  symptoms  of  a  simple  oedema  of  the  lids  and  conjunctiva,  cold  applications  will  be 
harmful  rather  than  beneficial.  Then  we  may  cover  the  eyes  by  a  fold  of  linen  and  a  bandage. 
Under  such  circumstances  other  direct  remedies  are  not  indicated.  This  is  especially  true  as 
to  the  anti-irritative  and  demulcent  remedies,  which  very  recently  were  much  in  fashion. 

2.  If  the  symptoms  of  inflammatory  irritation  become  less,  if  the  conjunctiva 
becomes  somewhat  paler,  if  relaxation  is  indicated  by  subsidence  of  the  swelling, 
and  softness  of  its  folds,  and  if,  besides,  all  symptoms  of  ciliary  irritation  are  absent, 
it  is  time  to  begin  the  use  of  astringents.  Pure  antipblogistics  are  not  then  sufficient 
to  bring  the  process  to  a  close  in  the  shortest  possible  time. 

It  is  then  only  necessary  in  the  severer  cases  to  keep  the  patient  in  his  room.  In  mild  cases, 
and  where  the  conjunctivitis  is  subsiding,  the  patient  is  much  more  comfortable  in  the  open  fresh 
air,  and  he  recovers  quicker  than  in  a  confined  room.  But  he  must  be  warned  to  avoid  wind  and 
dust,  and  not  to  visit  places  which  are  overheated,  or  in  which  the  air  is  impure  or  smoky.  He 
is  especially  to  be  warned  against  pursuing  any  occupation  over  a  fire,  and  to  avoid  bright  light 
or  great  contrasts  of  light,  straining  the  eyes  by  reading,  writing,  or  sewing,  especially  by  lamp 
or  gas  light,  all  of  which  may  cause  hypersemia  and  congestion.  Cold  compresses,  in  this  stage, 
should  only  be  used  at  long  intervals,  and  with  the  greatest  care.  They  are  to  be  used  for 
cleansing  the  eyes,  and  for  the  removal  of  the  frequent  burning,  itching  sensations,  &c.  Cloths 
dipped  in  cool,  fresh  water  answer  this  purpose  excellently  well,  while  pressure,  or  rubbing 
the  lids,  although  pleasant  to  the  patient  at  the  moment,  increase  the  irritation  very  markedly, 
and  are  therefore  to  be  carefully  avoided. 

In  the  use  of  astringents,  we  should  remember  that  they  always  irritate  more  or 
less,  and.  that  their  therapeutic  value  depends  on  this  effect.  Astringents  can,  then, 
only  be  indicated  where  an  irritation  is  desirable  of  itself,  or  for  the  purpose  of 
overcoming  a  relaxation  of  tissue  and  of  the  vessels.  In  cases  in  which  neither  the 
irritation  nor  relaxed  condition  are  very  prominent,  where  it  is  therefore  doubtful 
whether  the  anti-irritative  or  astringent  treatment  be  proper,  it  is  advisable  to  keep 
on  for  a  few  days  with  the  antiphlogistic  treatment,  or  to  try  the  ground  with  the 
experimental  use  of  a  mild  astringent,  and  in  case  the  latter  is  not  borne,  to  again 
take  up  the  antiphlogistic  method,  and  wait  till  the  relaxation  is  more  distinct,  and 
the  astringents  are  indicated. 

Penciling  the  conjunctiva  with  a  solution  of  nitrate  of  silver,  five  grains  to  the 
ounce,  does  by  far  the  best  service.  "Wherever  the  relaxation  of  the  tissue  is  quite 
prominent  in  catarrhal  conjunctivitis,  and  the  symptoms  of  irritation  do  not  contra- 
indicate,  the  treatment  should  be  begun  and  continued  with  this  remedy,  until 
the  relaxation  and  morbid  secretion  of  the  conjunctiva  are  removed.  If  under  such 
a  treatment  the  morbid  condition  is  subdued,  except  as  to  some  hyperemia  of  the 
conjunctiva,  or  if  the  catarrh  from  the  beginning  has  been  but  slight,  and  the  relaxa- 
tion of  tissue  little  noticeable,  or  if  the  patient  be  not  in  a  position  to  consult  the 
physician  daily  and  allow  the  pencilings  to  be  made,  the  astringent  collyria  should 
be  advised. 

3.  In  old  chronic  catarrhal  conjunctivitis,  and  in  general  where  the  relaxation  of 
the  conjunctiva  and  its  vessels  has  reached  a  very  high  grade,  especially  in  the 
habitual  catarrhal  inflammation  of  old  persons,  the  treatment  above  indicated  will  not 
be  sufficient  to  attain  the  desired  result.  Then  the  daily  application  of  a  smooth  crystal 
of  sulphate  of  copper  to  the  tarsal  portion  and  the  palpebral  folds  will  do  very  well. 
But  if  the  patient  can  not  visit  the  physician  every  day,  we  may  substitute  an  oint- 
ment of  five  grains  of  sulphate  of  copper  to  two  drachms  of  simple  cerate,  which 
the  patient  causes  to  be  introduced,  or  places,  in  the  conjunctival  sac  with  a  camel's- 
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hair  brush.  If,  however,  the  very-much  relaxed  and  loosened  conjunctiva  is  super- 
ficially rough,  velvet-like,  or  even  granular,  it  is  better  to  first  pencil  the  conjunctiva 
daily,  for  some  time,  with  a  solution  of  ten  grains  of  nitrate  of  silver  to  the  ounce 
of  water,  continuing  this  until  the  conjunctiva  becomes  smoother,  when  the  sulphate 
of  copper,  in  the  form  of  a  crystal  or  an  ointment,  may  be  continued  until  the  end  of 
the  treatment. 

4.  In  order  to  prevent  the  formation  of  crusts  and  its  evil  results,  the  edges 
of  the  lids  may  be  cleansed  with  a  piece  of  soft  linen.  At  night,  the  lids  should  be 
smeared  with  fresh  fat,  wTith  glycerine  cream,  simple  cerate,  or  the  like.  It  is  best  to 
apply  the  ointment  "with  a  brush  upon  the  edge  of  the  lids,  and  it  must  be  got  between 
the  lashes.  The  application  is  made  when  the  lids  are  closed,  and  the  patient  should 
not  open  them  for  some  time  after.  The  parts  should  be  covered  by  a  thin  layer  of 
fat.  If,  in  spite  of  all  these  precautions,  or  on  account  of  insufficient  treatment, 
thick,  hard  crusts  are  formed  on  the  edges  of  the  lids,  which  adhere  closely  to  the 
cilia?  and  epidermis,  these  should  be  first  completely  softened  by  soaking  them  in 
■warm  water  with  a  sponge  or  a  piece  of  soft  linen ;  otherwise  their  removal  will 
cause  excoriations.    Lukewarm  milk  may  be  used  instead  of  water. 

Authorities.— Elle,  Ueber  den  Bau  und  die  Krankheiten  der  Bindehaut.  Wien.  1S2S.  S.  84. — 
Piringer,  Die  Blenn.  am  Menschenauge.  Graz.  1S41.  S.  2,  4,  267,  271,  275. — Arlt,  Die  Krank- 
heiten des  Auges.  I.  Prag.  1751.  S.  S.  kl.  Monat bl.  1863.  S.  182. — Gulz,  Die  sog.  egjpt.  Äugen- 
entzündun°r.  Wien.  1850.  S.  22. 


2.    Membranous    Conjunctivitis. 

Symptoms. — Besides  the  symptoms  of  quite  a  severe  hyperemia  and  swelling, 
the  disease  is  characterized  by  the  development  of  a  fibrous  product  on  the  surface  of 
the  conjunctiva,  which  may  become  a  membranous  patch. 

The  hyperemia  generally  extends  over  the  entire  conjunctiva,  often  even  over 
its  surroundings,  especially  the  lids.  It  is  evinced  by  a  very  uniform,  more  or  less 
bright,  hut  often  dark  or  brownish,  redness.  The  swelling  is  generally  very  severe, 
often  really  chemotic.  Local  elevation  of  temperature,  as  well  as  severe  pain  in  the 
eye,  and  the  corresponding  half  of  the  head,  are  seldom  wanting  in  the  beginning  of 
the  affection.     In  some  cases  there  is  fever. 

The  inflammatory  product  appears,  in  mild  cases,  as  a  thin  and  delicate,  gauze-like, 
reticulated  coating.  In  other  cases  it  is  denser,  and  appears  as  a  thick  membranous 
patch,  resembling  fibrous  material  of  greater  or  less  consistency,  sometimes  half  a 
line  or  more  in  thickness,  completely  covering  the  conjunctival  sac.  This  membrane 
does  not  extend  over  the  cornea,  and  generally  has  a  sharp  border  on  the  inner  lip 
of  the  lid,  but  sometimes  involves  the  edge  of  the  lid.  In  rare  cases  it  even  unites 
the  edges  of  the  lids  which  are  in  contact,  shutting  up  the  palpebral  fissure.  The 
inflammatory  product  is  translucent  and  grayish,  but  when  the  membranous  patch  is 
very  thick,  it  is  completely  opaque,  tendinous,  or  of  a  yellowish  color.  It  does  not 
have  much  tendency  to  deliquescence,  and  is,  therefore,  almost  always  separated 
from  the  conjunctiva  in  shreds,  or  the  whole  membrane  is  thrown  off  at  one  time. 
"Where  the  product  deliquesces,  it  is  not  so  much  a  pure  membranous  conjunctivitis 
as  a  transition-form  of  diphtheritic  conjunctivitis. 

Generally  speaking,  membranous  conjunctivitis  is  rarely  observed  in  a  pure  form. 
Setting  aside  the  instances  which  are  passing  over  to  diphtheritic  conjunctivitis,  we 
quite  frequently  meet  with  cases  in  which  the  membranous  patch  involves  only  an 
isolated  portion  of  the  conjunctiva,  usually  the  palpebral  folds  and  the  tarsal  con- 
junctiva, while  the  other  parts  secrete  simple  catarrhal  or  blennorrhoeal  material, 
which  is  not  adherent. 

Causes. — The  etiology  is  about  the  same  as  that  of  catarrhal  conjunctivitis. 
It  is  also  very  probable  that  membranous  conjunctivitis  may  be  propagated  by  con- 
tagion ;  but  it  is  not  necessary  that  the  secretion  should  be  from  exactly  this  form  of 
disease  for  this  to  occur;  catarrhal,  blennorrhoeal,  even  trachomatous,  secretion,  may 
cause  a  membranous  conjunctivitis ;  and,  on  the  other  hand,  the  secretion  of  the 
latter  may  by  contagion  cause  a  catarrhal  inflammation,  a  blennorrhcea,  a  trachoma, 
&c.  The  disease  in  question  is  always  a  rare  one.  At  times,  however,  it  is  more 
frequently  observed.  In  Spring  and  Summer,  iu  very  hot  and  continually  dry  weather, 
it  is  often  seen  in  connection  with  cases  of  acute  trachoma,  blennorrhoea,  &c. 

Course  — If  the  disease  appears  more  independently,  it  is  generally  developed 
with  quite  violent  symptoms,  and  reaches  its  bight  within  a  few  days.  In  favorable 
cases,  the  inflammatory  symptoms  then  recede,  the  swelling  declines,  with  diminution 
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of  the  local  temperature,  the  pain  and  fever.  The  tissue  becomes  softer  and  more 
relaxed,  a  mucous  secretion  appears,  the  membrane  is  thrown  off  in  shreds,  or  äs  a 
whole,  and  the  membranous  conjunctivitis  appears  to  be  changed  to  a  catarrhal 
conjunctivitis,  or  a  blennorrhcea.  But  it  not  unfrequently  occurs  that,  after  the 
membrane  is  cast  off  in  this  way,  either  completely  or  partially,  or  after  it  has  been 
artificially  removed,  patches  of  exudation  are  here  formed,  and  thus  the  characteristic 
signs  of  membranous  conjunctivitis  remain  for  some  time  unchanged,  before  the 
secretion  under  the  gradual  relaxation  of  the  tissue  attains  more  of  a  catarrhal  or 
blennorrhoeal  character. 

In  the  greater  number  of  cases,  however,  membranous  conjunctivitis  represents, 
as  it  were,  only  an  episode  in  the  retrogression  of  a  severe  catarrhal  inflammation, 
or  of  a  blennorrhcea,  it  being  formed  from  this  in  some  temporary  change  in  the 
product  of  inflammation,  and  again  passes  into  the  catarrhal  or  blennorrhoeal  form. 

Results. — Membranous  conjunctivitis,  as  described,  does  not  directly  end  in 
recovery,  but,  as  a  rule,  passes  over  into  the  other  forms  of  conjunctival  inflamma- 
tion, usually  into  catarrhal  inflammation,  blennorrhcea,  or  trachoma. 

It  is  not  very  dangerous  of  itself,  with  careful  treatment,  but  it  may  always  lead 
to  bad  results.  Thus  it  quite  frequently  occurs  that  certain  portions  of  the  conjunc- 
tival sac  which  come  in  contact,  become  adherent  through  the  inflammatory  product, 
and  in  case  this  union  is  not  broken  up,  they  are  firmly  united,  .and  actually 
degenerate.  It  is  in  the  swollen  palpebral  fold,  especially,  that  such  adhesions  are 
quite  common,  and  may  lead  to  shortening  of  the  conjunctival  sac  {posterior  sym- 
olepTiarori),  with  all  its  evil  results,  perhaps  even  to  xerophthalmia.  Besides,  in 
severe  cases  of  inflammation,  the  transplantation  of  the  process  upon  the  cornea  is 
to  be  feared.  The  result  may  be  permanent  opacities.  Ulcerations  of  the  cornea,  how- 
ever, are  to  be  ascribed  less  to  membranous  conjunctivitis  than  to  its  combinations 
with  blennorrhcea,  especially  in  the  varieties  which  become  diphtheritic  conjunctivitis. 

Treatment. — Besides  the  removal  of  all  sources  of  injury,  which  may  keep  up 
or  increase  the  process,  or  favor  its  extension  upon  healthy  parts,  the  treatment  aims 
to  overcome  the  tissue-proliferating  process,  and  at  the  avoidance  of  all  the  evil 
results  which  may  promote  the  adherence  of  the  rigid  membranous  inflammatory 
products  to  any  portions  of  the  conjunctiva. 

1.  Prophylactically,  it  is  advisable  to  protect  the  sound  eye  with  an  hermetical 
protective  bandage,  to  prevent  the  possible  inoculation  of  this  eye.  This  bandage 
(the  charpie  being  occasionally  renewed)  is  to  be  worn  until  the  quality  of  the 
inflammatory  product  leaves  no  fear  of  inoculation.  But  when  the  first  traces  of 
the  affection  are  seen  on  the  previously  healt"hy  eye,  the  bandage  should  be  imme- 
diately removed  and  .the  treatment  begun.     (See  Blennorrhcea.) 

2.  The  direct  treatment,  in  accordance  with  the  character  of  the  inflammation, 
should  be  rigidly  antiphlogistic.  This  should  be  the  more  vigorously  carried  on, 
the  more  acute  the  process,  the  more  rapidly  it  advances,  the  greater  the  disturb- 
ances in  circulation,  the  tenser  the  swelling,  and  the  severer  the  inflammatory  pain. 
In  the  greater  number  of  cases  cold  applications,  and  perhaps  the  use  of  leeches,  will 
be  proper.    Mercurials  are,  to  say  the  least,  superfluous. 

3.  ^Vhen  the  inflammatory  symptoms  subside,  the  antiphlogistic  treatment  should 
also  be  less  active.  If,  in  the  course  of  the  disease,  the  redness  becomes  paler,  the 
swelling  soft  and  relaxed,  the  conjunctiva  wrinkled  ;  if  the  local  temperature  sinks 
below  the  normal ;  and  if,  finally,  the  secretion  becomes  more  catarrhal  and  blen- 
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norrhoeal,  while  the  membranous  masses  are  thrown  off  in  shreds,  without  being 
replaced — it  is  now  time  to  pass  on  to  the  use  of  astringents,  to  begin  the  treatment 
of  the  catarrh  or  blennorrhoea,  or  to  oppose  the  development  of  trachoma.  This 
must  be  begun  with  great  care.  If  the  inflammation  again  increases  under  the  use 
of  astringents,  we  should  return  to  simple  antiphlogistic  treatment,  and  suspend  the 
application  of  astringents  until  the  indications  for  their  employment  again  become 
urgent. 

4.  The  membranous  exudations  should  always  be  most  carefully  observed.  So 
long  as  the  inflammation  is  still  severe,  and  the  whole  membrane  is  firmly  adherent 
to  the  conjunctiva,  an  artificial  removal  is  scarcely  to  be  advised,  because  this 
causes  a  severer  inflammation  and  may  excite  a  new  exudation.  But  if  the  mem- 
brane becomes  loosened  in  some  places,  it  is  necessary  to  remove  it  with  ^prceps  or 
a  piece  of  soft  cloth,  since  it  will  wrinkle  at  every  motion  of  the  lids,  and  irritate 
more  as  a  foreign  body  than  if  carefully  removed.  Particular  attention  is  to  be  paid 
to  any  adhesions  between  the  parts  of  the  conjunctiva  which  are  in  contact.  "We 
should  never  neglect  to  examine  the  palpebral  folds  most  carefully,  in  order  to 
ascertain  the  presence  of  any  such  adhesions.  "We  may  sometimes  find  very 
superficial  grooves,  running  parallel  to  the  palpebral  folds,  situated  on  the  swelling, 
and  these  grooves  are  found  to  be  the  edges  of  deep  folds,  the  sides  of  which  are 
completely  adherent.  The  separation  is  readily  induced  with  the  finger,  a  pencil  or 
the  like.  The  dropping-in  of  oils,  placing  a  piece  of  goldbeater's  skin  or  such  sub- 
tances,  are  of  no  use  in  preventing  adhesions,  because  they  are  very  irritating,  and 
are  not  sure  to  accomplish  their  object. 

Authorities.— JW£,  Die  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  85.—  Gulz,T)ie  egypt.  Augen- 
entzündung. Wien.  1850.  S.  ZL—Hulme,  kl.  Monatbl.  1864.  S.  4A. 


3.    B 1  e  n  n  o  r  r  h  ce  a . 

Symptoms. — The  disease  is  characterized  ~by  true  Chemosis,  and  ly  great  secretion 
of  muco-purulent  or  purulent  product  of  inflammation,  which  rolls  up  inflocculi,  or 
dissolves  in  the  tears. 

1.  The  hyperemia  extends  over  the  whole  conjunctiva,  generally  upon  the  integ- 
ument of  the  lid,  and  may  at  times  go  still  further.  The  redness  is  very  uniform, 
generally  quite  dark,  with  a  tint  of  blue.  In  the  later  stages,  or  where  the  affection 
is  less  intense,  there  is  a  yellowish  hue.  "Where  the  relaxation  has  already  attained 
the  preponderance,  the  color  inclines  rather  to  gray,  approaching  a  dirty-lilac  or 
violet,  on  account  of  the  collection  of  a  dense  layer  of  newly-formed  cells. 

There  is  great  swelling  of  the  parts.  The  lids  appear  like  thick,  red  swellings. 
They  are  almost  immovable,  the  palpebral  fissure  is  closed,  and  the  upper  lid  fre- 
quently pushed  over  tbe  border  of  the  lower  one.  If  the  lids  are  forcibly  opened, 
the  palpebral  fold,  which  is  greatly  swollen,  presses  forward  and  readily  everts  the  lid. 
The  ocular  conjunctiva  is  raised  up  around  the  cornea  like  a  little  wall,  and  covers 
its  periphery.  The  cornea  often  appears  buried  in  the  swellings,  its  center  only 
being  seen.  In  the  first  stages,  the  swelling  is  more  or  less  elastic,  but  subsequently 
it  becomes  soft  and  yielding,  may  be  easily  displaced,  and  changes  its  situation  by 
means  of  its  own  weight,  according  to  the  position  of  the  patient.  The  formerly 
immovable  lids  become  -again  movable,  although  to  a  less  extent,  and  the  globe, 
which  was  almost  rigid,  begins  to  follow  objects  more  easily. 

The  local  temperature  is  always  markedly  elevated  in  the  first  stages,  but  grad- 
ually sinks  to  the  normal  standard  as  the  relaxation  appears. 

Pain  is  also  only  apt  to  accompany  the  first  stages,  when  the  sthenic  character 
of  the  inflammation  predominates.  It  may  be  very  severe,  radiating  over  the  entire 
half  of  the  head,  especially  when  there  is  at  the  same  time  a  severe  irritation  in  the 
ciliary  system.  In  the  later  stages  the  pain  generally  recedes,  or  entirely  disappears, 
provided  it  is  a  pure  blennorrhea  which  exists.  Fever  is  a  common  symptom,  both 
in  the  beginning  and  at  the  acme  of  the  process. 

The  product  of  inflammation,  in  less  severe  cases,  corresponds  entirely  to  that 
of  catarrh.  The  difference  exists  only  in  the  quantity;  therefore  it  quite  often 
depends  on  the  pleasure  of  the  surgeon,  whether  he  will  diagnosticate  a  severe  ca- 
tarrh, or  a  blennorrhea.  In  the  severer  stages  of  the  process,  the  mucous  basis 
of  the  secretion  disappears.  It  becomes  purely  suppurative,  and  is,  as  it  were, 
dissolved  in  the  tears.  In  consequence 'of  this,  the  mixed  secretions  are  sometimes 
like  turbid  water,  similar  to  broth  or  whey  ;  sometimes  it  is  more  like  thin  milk,  and 
sometimes  it  resembles  a  thick,  yellowish,  or  greenish  cream,  and  is  completely 
opaque.     True  coagulations  are  seldom  found  in  it. 

Strictly  speaking,  weshould  separate  the  cases,  where  the  morbid  secretion  has  a  mucous  basis, 
from  those  in  which  it  bears  more  the  character  of  true  pus,  and  is  soluble  in  the  tears.  Blen- 
norrhcea is  the  proper  name  for  the  former,  pyorrhoea  for  the  latter.  Such  a  distinction  is  justi- 
fied, because  the  two  forms  are  not  exactly  the  same  in  respect  to  their  possible  results,  and  also 
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demand  different  treatment.  There  are  always  different  degrees  of  the  same  process,  since  we 
often  find  the  muco-purulent  flocculi  of  blennorrhcea  with  the  secretion  of  true  pyorrhoea,  floating 
about  in  it. 

In  the  beginning,  the  secretion  is  not  very  abundant,  rather  watery,  hut  quickly 
increases  in  quantity,  and  in  firm  inflammatory  products.  It  is  then  often  so  great 
that  a  short  interruption  of  the  cleansing  of  the  eyes  is  sufficient  to  fill  all  the  space 
between  the  swellings  of  the  conjunctiva,  and  to  completely  close  the  palpebral 
fissure  with  secretion.  The  inflammatory  product  soon  passes  over  the  edges  of  the 
lids,  and  runs  in  quite  a  thick  stream  over  the  cheeks,  covering  them  with  crusts,  and 
causing  excoriations.  Even  during  profound  sleep,  when  the  secretion  is  somewhat 
lessened,  the  amount  of  the  product  of  inflammation  is  always  still  so  great,  that  a 
complete  adhesion  scarcely  occurs,  because  the  constant  flow  of  secretion  breaks 
through  the  crusts  as  they  are  formed. 

Causes. — Blennorrhcea  frequently  arises  as  a  consequence  of  injuries  of  the  most 
diverse  character,  also  from  other  forms  of  conjunctival  inflammation,  especially 
catarrhal  inflammation. 

Why  it  is,  that  from  the  same  cause  there  is  in  one  case  a  catarrh  excited,  in  another  case  a  blen- 
norrhcea, is  not  explained.  The  severity  of  the  irritating  cause  is  certainly  not  always  the  reason 
of  the  different  effect,  for  we  often  observe  that  severe  irritation  sometimes  causes  a  simple  and 
quickly-receding  irritation,  while  in  other  cases,  injuries,  which  were  so  slight  that  they  escaped 
observation,  have  resulted  in  severe  attacks  of  blennorrhcea.  This  difference  has  been  ascribed 
to  the  presence  or  absence  of  a  special  disposition.  The  fact  that  blennorrhcea  is  more  frequently 
observed  at  certain  times,  and  occurs  from  relatively  slight  causes,  even  extending  at  times  in 
an  endemic  or  epidemic  form,  while  at  other  times,  and  seemingly  under  the  same  circumstances, 
the  blennorrhoeal  affections  occur  less  frequently  than  the  other  conjunctival  affections,  indicates 
that,  besides  the  peculiar  disposition  of  any  individuals,  there  may  be  other  circumstances,  inde- 
pendent of  this,  which  have  some  influence  in  determining  the  greater  or  less  severity  of  the 
blennorrhoeal  affection. 

An  extremely  important  cause  of  blennorrhcea,  furthermore,  is  inoculation,  in 
consequence  of  the  direct  carrying  over  of  blennorrhoeal  secretion  from  an  affected 
conjunctiva  to  the  healthy  one  of  another  eye.  Indeed,  the  contagiousness  of  the 
blennorrhoeal  secretion  is  very  great,  and  the  greater  the  more  severe  is  the  blen- 
norrhcea, and  in  proportion  to  the  amount  of  pus  in  the  inflammatory  product,  and 
the  fresher  and  purer  the  state  in  which  it  is  carried  over  to  the  conjunctiva. 

The  contagious  property  of  the  secretion  is  greater  during  the  increase  and  high  stages  of 
blennorrhcea,  than  in  the  stage  of  decrease,  and  after  the  secretion  has  obtained  a  predominantly 
mucous  appearance.  The  secretion  loses  much  of  its  contagiousness  by  drying,  and  by  diluting- 
it  with  at  least  forty  times  the  quantity  of  water.  It  then  does  not  adhere  so  easily  (Piringer), 
although  the  danger  of  inoculation  still  remains.  In  general,  it  may  be  said  that  the  contagious 
property  is  somewhat  lessened  by  the  frequent  carrying  over  of  the  secretion,  for  it  is  a  common 
observation,  that  when  the  second  eye  is  affected  -by  the  secretion  of  the  one  first  attacked,  the 
process  has  a  less  severe  course  here,  and  does  not  reach  so  high  a  grade. 

Yet  this  is  only  true  when  we  speak  in  general  terms.  There  are  many  exceptional  cases, 
which,  in  consideration  of  the  importance  of  the  matter,  require  careful  consideration.  We 
should  pay  particular  attention  to  the  fact,  that  the  severity  and  even  the  special  form  of  an 
inflammation  caused  by  the  carrying  over  of  such  secretion,  does  not  always  correspond  exactly 
to  the  disease  from  which  the  contagious  material  was  taken.  There  are  cases  where  secretion 
from  a  severe  catarrh,  a  mild  blennorrhcea,  has  caused  an  extremely  dangerous  purulent  ophthal- 
mia, while,  on  the  other  hand,  the  secondary  disease  may  be  milder  than  the  primary. 
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Gonorrhoea!  secretion  from  the  urethra  or  vagina  acts  in  the  same  way  as  the 
blennorrhceal,  and  may  cause  true  pyorrhoea  or  purulent  conjunctivitis.  The  prin- 
ciple holds  good  here  also,  that  the  severity  of  the  inflammation  is  not  always  in 
unison  with  the  severity  of  the  gonorrhoea.  Numerous  observations  have  established 
it  beyond  doubt,  that  a  gonorrhoea  which  has  passed  the  acute  stages,  even  inclining 
to  become  chronic,  may  cause  a  purulent  secretion  from  the  conjunctiva,  of  the 
worst  form,  while  the  reverse  condition  of  things  is  exceedingly  rare. 

It  should  here  be  mentioned  that  the  circumstances  must  be  peculiarly  favorable,  in  order  that 
an  inoculation  of  the  conjunctiva  from  the  genital  mucous  membrane  may  occur,  and  that  it  occurs 
much  more  rarely  than  we  are  inclined  to  believe.  The  rarity  of  ophthalmo-blennorrhoea  in  syphi- 
litic wards  and  in  private  practice,  compared  with  the  frequency  of  gonorrhoea  and  with  the  careless- 
ness of  those  affected  with  the  disease,  is  an  undeniable  evidence  of  this.  There  is  also  reason  for 
believing  that  the  gonorrhceal  secretion  has  less  affinity  for  the  conjunctiva  than  blennorrhceal 
secretion,  and  vice  versa.  This  conclusion  is  deduced  from  the  fact  that  the  mucous  membrane 
of  the  genitals  is  rarely  affected  in  primary  conjunctival  blennorrhcea. 

The  period  of  incubation  after  successful  inoculation  of  the  contagious  material 
varies  between  some  hours  and  days.  The  outbreak  of  the  blennorrhcea  follows  the 
more  quickly,  the  more  favorable  are  the  conditions  for  the  inoculation,  i.  e.,  the 
more  powerfully  the  secretion  was  able  to  act. 

There  is  no  positive  reason  for  believing  in  the  transmissibility  of  the  virulent  material  through 
the  air,  and  we  have  every  reason  to  doubt  the  correctness  of  this  hypothesis.  Very  recently 
epithelial  cells  have  been  said  to  be  found  in  the  atmosphere  of  eye-wards  {Franh,  JSiselt),  and 
some  direct  experiments  {Marston)  indicate  that  a  strong  current  of  air,  which  passes  over  a  cloth 
saturated  with  recent  pus,  may  carry  pus-corpuscles  with  it.  But  these  experiments,  even  if 
entirely  correct,  are  far  from  proving  inoculation  through  the  air,  especially  if  we  consider  that 
the  experiments  were  made  with  dilute  and  dried  pus.  (Piringer.)  They  show,  however,  that  the 
greatest  care  should  be  observed,  and  we  shall  always  do  well  to  proceed  as  if  the  contagion 
through  the  atmosphere  were  an  assured  fact. 

When  we  see  the  myriads  of  fine  filaments,  dust-partieles,  which  are  observed  in  the  sunlight 
after  sweeping  out  a  ward  or  sick-room,  we  can  not  avoid  the  belief  that  there  may  be  among  them 
bits  of  charpie,  &c,  which  have  been  saturated  with  pus,  have  become  dry,  and  are  now  whirling 
about  in  the  air. 

It  is  difficult  to  believe  that  fresh  pus-elements  can  be  freed  from  the  secretion 
by  evaporation  of  the  menstruum,  and  that  they  may  be  kept  suspended  in  the 
atmosphere  for  any  long  time,  under  ordinary  circumstances,  when  there  is  no  strong 
current  of  air.     (Alf.  GraefeS) 

A  circumstance  should  be  mentioned  which  some  have  explained  as  due  to  inoculation.  The 
inflammatory  product,  which  is  quite  viscid,  often  throws  off  little  vesicles,  on  the  movements  of 
the  lids,  which  burst,  and  eject  a  portion  of  their  contents  for  some  distance.  This  may  be 
frequently  seen  on  careful  observation.  It  may  easily  happen  that  small  quantities  of  infectious 
material  enter  the  eye  when  one  converses  with  or  examines  a  patient,  especially  when  the  faces 
are  near  to  each  other. 

Course. — Blennorrhcea  proper  always  has  an  acute  course,  lasting  from  only  a 
few  days  to  three  weeks  at  the  highest.  The  whole  process  may  be  drawn  out  for 
months,  but  then,  we  are  not  dealing  with  a  pure  blennorrhcea,  but  with  other  forms 
of  conjunctival  inflammation,  which  have  either  only  temporarily  assumed  the 
character  of  a  blennorrhcea,  or  which  have  been  gradually  developed  from  it. 
Indeed,  it  often  happens  that  a  catarrhal  inflammation,  by  an  increase  in  the  quantity 
20 
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of  the  secretion,  advances  to  a  blennorrhcea,  or  that  a  membranous  or  diphtheritic 
conjunctivitis  passes  over  into  the  same  disease  by  tbe  change  in  the  inflammatory 
product,  which  then,  exactly  like  a  blennorrhcea  occurring  primarily,  either  quickly 
goes  on  to  cure,  or  becomes  a  catarrhal  inflammation  or  a  trachoma,  and,  as  such,  has 
a  more  or  less  chronic  course.  On  the  other  hand,  the  process  may  become  chronic 
in  consequence  of  the  participation  of  neighboring  structures,  the  cartilage,  the 
cornea,  &c,  conditions  being  produced  which  take  some  considerable  time  for  their 
resolution.  If  we  do  not  consider  these  circumstances,  and  if  we  regard  blennorrhcea 
in  the  above-described  signification,  we  can  only  speak  of  an  acute  course  ;  and  we 
may  say  that,  where  the  course  is  not  modified  by  opposing  conditions,  the  blen- 
norrhcea quickly  developed  reaches  its  bight  within  a  few  days,  and  then  recedes  in  a 
short  time,  with  evident  relaxation  of  the  tissue,  and  passes  over  into  a  simple 
catarrh  or  a  trachoma,  where  the  disease  ends. 

"Where  fresh  injuries  act  upon  the  conjunctiva,  or  the  former  ones  continue,  or 
where  an  irrational  method  of  treatment  is  undertaken,  it  often  occurs  that,  after  the 
blennorrhoea  seems  evidently  on  the  decrease,  it  again  appears  in  greater  severity, 
and  exacerbations  interchange  with  remissions.  The  blennorrhoea  may  become  a 
catarrh  before  the  process  terminates. 

The  speediness  with  which  the  symptoms  develop  and  increase  enables  ns  to  diagnosticate  the 
disease  in  its  incipiency,  before  the  symptoms  of  the  inflammation  and  the  secretion  complete  the 
idea  of  a  blennorrhoea.  In  primary  blennorrhcea  we  always  find,  within  a  few  hours  of  the  begin- 
ning of  the  disease,  the  tarsal  conjunctiva  and  the  palpebral  portion  greatly  relaxed  and  almost 
evenly  reddened.  Tbe  ocular  conjunctiva,  and  especially  that  portion  in  the  palpebral  fissure,  is 
woven  through  with  a  coarse  net-work,  gelatinously  infiltrated,  often  swollen  at  intervals,  while 
a  large  quantity  of  yellow-colored  and  viscid  tears,  mixed  with  exudation  flocculi,  are  excreted  in 
abundant  quantity.     On  the  second  or  third  day  the  blennorrhcea  is  generally  fully  developed. 

Results. — Blennorrhoea  is  one  of  the  most  destructive  diseases  of  the  eye. 
Very  often,  in  spite  of  the  most  careful  treatment,  and  that  which  is  recognized  as 
correct,  it  causes  great  injury  to  the  eye,  or  completely  destroys  it  by  phthisis. 

The  chief  danger  lies  in  the  possible  extension  of  the  disease  to  the  cornea,  and 
the  formation  of  an  abscess  or  the  occurrence  of  an  ulcer. 

So-called  vascular  keratitis  may  be  developed  during  the  course  of  a  blennorrhcea,  and 
pass  into  pannus.  This  is,  however,  a  very  rare  result.  It  belongs  rather  to  those  cases  in 
which,  at  the  beginning  of  the  morbid  process,  the  papillary  bodies  swell  very  much,  and  increase 
in  size — that  is,  where  a  blennorrhcea  is  developed,  as  it  were,  iu  combination  with  trachoma,  or, 
as  we  may  rather  say,  where  a  trachoma  occurs  in  a  very  acute  form  with  the  symptoms  of 
blennorrhcea. 

Any  portion  of  the  cornea,  the  center  as  well  as  the  periphery,  may  be  the  chief 
seat  of  the  secondary  suppurative  process.  We  have  greater  reason  to  fear  this 
result,  the  severer  are  the  inflammatory  symptoms  in  the  conjunctiva,  the  greater 
the  redness,  the  larger  and  more  tense  the  conjunctival  swelling  above  the  cornea, 
and  the  greater  the  increase  in  the  local  temperature.  These  dangers  are  particu- 
larly threatening  when  there  is  added  to  all  these  symptoms  marked  evidence  of 
ciliary  irritation,  severe  pain  in  the  course  of  the  frontal  nerves,  accompanied  by 
severe  photophobia,  lachrymation,  and  spasm  of  the  lids.  Not  unfrequently  one 
or  more  herpetic  efflorescences  shoot  up  on  the  cornea,  but  generally  on  the  lirribus 
conjunctivalis.  These  are  quickly  changed  into  secondary  ulcers  of  greater  or  less 
extent,  and  cause  serious  changes.     More  frequently  the  cornea  becomes  turbid  in 
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the  beginning,  the  surface  being  generally  first  affected,  the  epithelium,  relaxing, 
assumes  a  grayish  color,  and  acquires  a  rough  appearance  from  the  throwing  off  of 
isolated  collections  of  cells.  The  turbidness  soon  becomes  denser,  its  color  yellow, 
and  within  a  short  time  an  abscess  or  an  ulcer  occurs,  which  rapidly  enlarges  in  all 
directions.  The  unfavorable  results  are  then  the  same  as  those  from  a  primarily 
developed  abscess  or  an  ulcer. 

In  tbe  severest  form  of  tbe  process,  with  a  purulent  character  of  the  product  of 
inflammation,  there  is  danger  from  another  sort  of  corneal  affection,  which  is  indeed 
the  most  dangerous.  It  often  leads,  without  any  intermission,  to  the  destruction  of 
the  cornea,  and  with  it  of  the  eye.  It  may  proceed  from  any  point  of  the  corneal 
surface  ;  but  the  destructive  inflammatory  process  generally  begins  from  some  point 
on  the  lower  periphery  of  the  cornea.  The  epithelium  becomes  opaque,  and  is  thrown 
off  at  this  point,  causing  a  small  loss  of  substance.  This  gradually  deepens  while  it 
rapidly  advances  on  the  periphery,  but  proceeds  slowly  toward  the  center  of  the 
cornea.  In  this  way  a  crescentic  depression  or  furrow  occurs,  which  surrounds  more 
or  less  of  the  corneal  periphery.  It  is  always  the  deepest  and  broadest  at  the  point 
of  origin.  On  a  vertical  section  there  is  seen  an  outer  wall,  which  is  almost  at  right 
-angles  with  the  surface,  and  an  inner  one,  which  penetrates  the  cornea  very  gradu- 
ally, being  hollowed  out,  or,  as  it  were,  having  steps.  The  base  and  edges  of  the 
excavation  are  infiltrated  and  covered  by  a  very  abundant  purulent  product. 

It  is  probable  that  this  ulcerative  process  has  a  near  causal  connection  with  the 
true  purulent  secretion,  and  that  its  effect  on  the  corneal  substance  may  be  excited, 
or  at  least  favored,  by  a  sort  of  decomposing  action. 

The  fact  that  the  crescentic  ulcers  are  almost  exclusively  observed  in  pyorrhoea,  and  in  diphther- 
itic affections  which  are  so  closely  allied  to  it,  and  scarcely  ever  in  blennorrhosa,  where  the  inflam- 
matory product  is  mostly  mucus,  favors  such  a  view,  although  in  blennorrhosa  all  the  symptoms, 
except  as  to  the  nature  of  the  secretion,  are  the  same.  This  belief  is  also  strengthened  by  the  fact 
that  the  destruction  of  tissue  always  begins  from  the  surface  and  gradually  involves  the  deeper 
structure,  and  that  the  process  generally  proceeds  from  the  deepest-lying  part  of  this  furrow, 
which  is  formed  by  the  bulging-out  of  ocular  conjunctiva  and  the  corneal  periphery,  that  is,  by 
the  lower,  or  lower  and  outer,  circumference  of  the  cornea,  where  the  secretion  collects  most  easily 
in  the  greatest  quantity,  and  may  act  upon  tbe  corneal  tissue. 

"When  the  disease  has  begun,  it  generally  advances  rapidly.  This  is  especially  to 
be  feared  when  the  corneal  border  begins  to  be  affected  immediately  on  the  com- 
mencement of  the  disease,  and  if  the  blennorrhcea,  after  the  occurrence  of  such  a  loss 
of  substance,  does  not  immediately  assume  a  benign  character.  The  greatest  part  of 
the  cornea  is  then  generally  destroyed.  But  if  the  ulceration  does  not  begin  until 
the  process  has  lost  some  of  its  severity,  we  may  count  somewhat  on  the  preserva- 
tion of  the  cornea. 

The  further  consequences  of  the  crescentic  ulcers  are  large  cicatrices,  united  with 
anterior  synechia,  when  a  perforation  has  occurred.  These  impair  the  vision,  or  even 
completely  destroy  it.  The  fact  that  the  cicatrix,  by  means  of  the  gradual  shrinkage 
of  the  flap  of  cornea  surrounding  it,  yields  to  the  intraocular  pressure,  gives  way, 
and  becomes  distorted,  causing  the  cornea  to  bulge  forward,  and  giving  it  a  false 
curvature,  contributes  to  the  impairment  of  vision. 

If  a  perforation  of  the  cornea  occurs,  the  lens  is  evacuated,  and  a  part  of  the 
vitreous.  The  result  is  then  generally  phthisis  of  the  globe.  This  occurs  more  cer- 
tainly when,  as  is  quite  frequently  the  case,  the  corneal  portion  which  has,  up  to 
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this  time,  remained  intact,  becomes  infiltrated  and  ulcerates,  or  the  large  flap  of 
cornea  is  completely  destroyed. 

In  some  cases,  especially  in  a  typical  and  sthenic  character  of  the  inflammation,  and  with  very 
severe  tension  of  the  parts,  the  entire  cornea  is  destroyed  in  the  beginning,  becomes  opaque,  and 
changes  to  a  grayish,  smeary,  pultaceous  substance,  which  sometimes  lies  for  a  while  on  the  iris, 
but  is  generally  thrown  out  by  the  pressure  of  the  contents  of  the  globe,  after  which  the  globe  is 
lost  by  phthisis. 

2.  Trachoma  is  also  to  be  considered  as  a  very  common  result  of  blennorrhcea. 
We  may  very  often  observe  the  characteristic  roughness  of  the  conjunctiva  quite 
early  in  the  course  of  the  affection,  at  the  hight  of  the  blennorrhcea.  In  other  cases, 
however,  these  granulations  do  not  occur  uutil  the  later  stages  of  the  ophthalmii. 
The  trachoma  may  then  be  designated  as  a  result  of  blennorrhcea. 

3.  Ptosis  (falling  down  of  the  upper  lid),  and  ectropion  of  the  lowef  or  of  both  lids,  may  also 
be  reckoned  among  the  consequences  of  blennorrhoea.  Ptosis  occurs,  on  the  one  hand,  from  the 
swelling  of  the  upper  palpebral  fold,  which  renders  it  difficult  to  raise  the  thickened  lid  between 
the  roof  of  the  orbit  and  the  surface  of  the  globe.  On  the  other  hand,  the  increase  in  volume  and 
weight  which  the  lid  undergo^  comes  into  consideration.  There  is  also  an  important  factor,  in 
the  circumstance  that  the  cartilage  is  greatly  distended  by  the  Chemosis  and  the  softening  of  the 
tissue,  which  accompanies  the  proliferation.  This  often  occurs  to  such  a  degree  that  the  lid,  after 
the  subsidence  of  the  chemotic  swelling,  can  not  lie  upon  the  globe,  but  hangs  in  front  of  it  in  the 
form  of  a  curtain. 

Ectropion  often  occurs  during  the  course  of  a  blennorrhcea,  but  the  lid  may  be  easily  replaced, 
and  the  condition  thus  prevented  from  becoming  permanent,  which  easily  occurs  when  the 
replacement  is  neglected.  Eversion  of  the  lid  generally  results  from  clumsy  handling  of  it  by  the 
patient  or  his  attendants,  but  sometimes  of  itself.  By  the  swelling  of  the  lids  and  of  the  palpebral 
folds,  the  former  are  pressed  forward,  and  put  very  much  on  the  stretch.  The  resistance  is  the 
greatest  on  the  borders  of  the  lids,  on  account  of  the  firmness  of  the  cartilage  and  the  ligaments 
attached  to  the  orbital  border,  and,  therefore,  these  are  bulged  out  less  than  the  surfaces  of  the  lids. 

The  result  is,  that  the  palpebral  swelling  appears  divided  by  the  deeply- intersecting  tarsal 
borders  into  two  oval  obliquely-situated  swellings.  If,  now,  the  greatly-swelled  palpebral  fold 
has  once  an  opportunity  to  come  between  the  globe  and  the  intersecting  border  of  the  lid,  it  is 
easily  bulged  forward  from  the  external  pressure  exerted  upon  it,  and,  the  cartilage  attached  to 
the  palpebral  conjunctiva  being  irritated  also,  the  lid  is  everted.  The  pressure  from  the  edge  of 
the  lid  acts  on  the  base  of  the  tumor,  which  is  forced  outward.  The  vessels  are  compressed,  and 
tbus  congestion  caused,  and  an  enlargement  of  the  swelling  by^serous  exudation.  Replacement 
then  becomes  more  difficult,  and  is  at  last  impossible.  This  is  particularly  the  case  when  the 
tarsus  is  involved,  becoming  soft  and  gradually  distended.  The  lid  can  not  then  preserve 
its  normal  position  after  the  decrease  of  the  conjunctival  swelling,  and  it  has  been  artificially 
replaced. 

Treatment. — We  should  endeavor  to  prevent  the  inoculation  of  the  other  con- 
junctiva, by  the  transference  of  the  very  contagious  secretion,  also  to  keep  away 
all  sources  of  irritation  from  the  affected  eye,  and  thus  place  it  in  the  most  favor- 
able condition  for  recovery.  We  also  aim  to  overcome  the  proliferation  of  tissue, 
and  thus  avoid  the  results  which  make  blennorrhcea  a  disease  very  much  to  be 
feared. 

1.  a.  When  one  eye  only  is  affected,  the  healthy  one  should  be  carefully  covered  by 
a  hermetical  bandage,  in  order  to  prevent  contagion.  The  ordinary  protective  band- 
age is  easily  displaced  during  sleep,  and  when  patients  are  restless.  Besides,  the 
flannel  and  charpie  are  too  permeable  to  great  quantities  of  thin  fluid-products.  On 
the  contrary,  the  so-called  hermetical  or  collodion  bandage  (Grarfe)  affords  perfect 
protection,  when  it  is  well  applied,  and  is,  therefore,  to  be  urgently  recommended. 
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In  order  to  apply  it,  the  closed  lids  are  thickly  covered  by  small  and  loose  bunches 
of  charpie,  and  the  surrounding  depressions  filled  up ;  a  piece  of  oiled  silk  is  then 
placed  upon  this,  and  over  this  a  double  one  of  linen,  of  oval  shape.  After  it  has 
been  evenly  fitted,  the  edges  of  the  linen  covering  are  to  be  carefully  fastened  with 
collodion  all  around  the  orbit,  "without  leaving  even  a  small  opening,  and,  finally, 
the  surface  is  to  be  painted  over  several  times  with  the  same  material.  "We  may  lift 
up  this  covering  daily  or  every  two  days,  in  order  to  assure  ourselves  of  the  con- 
dition of  the  eye,  and  in  case  it  is  still  unharmed,  it  may  be  again  attached. 

The  suggestion  to  cover  the  whole  eye  with  a  glass  coating,  and  thus  to  render  the  use  of  the 
affected  globe  possible  {Snellen),  is  scarcely  practicable.  The  dense  vapor  which  arises  from  the 
conjunctiva  and  cutis  is  not  here  taken  up,  as  in  the  collodion  bandage,  by  the  charpie,  and  may 
become  dangerous  to  the  eye,  causing  catarrh,  &.c. ;  while,  on  the  other  hand,  the  greatest  portion 
of  it  precipitates  on  the  inner  side  of  the  glass,  and  nullifies  the  chief  advantage  of  the  method,  i.  e. 
the  power  of  using  the  eye.  Aqua  chlori  deserves  to  be  mentioned  as  a  substitute  for  the  bandage, 
on  account  of  its  disinfectiug  pow.er.  When  we  can  not  use  the  collodion  bandage,  the  charpie  may 
be  saturated  in  the  chlorine  water.  When,  however,  we  can  not  trust  the  protective  bandage,  appli- 
cations of  dilute  aqua  chlori  afford  some  protection.  It  is  scarcely  advisable  to  drop  it  in  the  eye, 
on  account  of  its  irritating  effect. 

o.  Those  about  the  patient  should  be  warned  from  any  unnecessary  contact  with 
him,  or  with  anything  that  he  uses.  The  attendants  should  see  to  it  that,  after  each 
assistance  they  render  the  patient,  they  wash  the  hands  with  soap  and  water, 
and  especially  avoid  any  contact  with  their  own  eyes.  The  linen  of  the  patient, 
and  especially  the  bed-linen,  the  handkerchiefs,  towels,  &c,  are  only  to  be  used 
again  after  boiling  with  soap  and  water. 

c.  If  a  gonorrhoea  exists,  it  should  be  cured  as  quickly  as  possible.  The  patient 
should  avoid  unnecessarily  touching  the  genitals,  and  carefully  cleanse  his  hands 
after  any  contact.  This  is  necessary  to  avoid  new  inoculation,  for  nothing  is  more 
dangerous  than  a  relapse  of  a  blennorrhcea, 

d.  If  by  accident  any  blennorrhceal  or  gonorrhceal  secretion  has  been  transferred 
to  healthy  conjunctiva,  a  few  drops  of  a  solution  of  arg.  nit.  li-chloride  of  mercury, 
aq.  chlori,  or  common  salt,  if  nothing  else  be  at  hand,  are  to  be  immediately  placed 
in  the  conjunctival  sac,  and  brought  in  contact  with  all  points  of  the  mucous  mem- 
brane. If  this  be  done  within  a  very  short  time,  we  may  reasonably  hope  that  an 
inflammation  will  not  occur.  If  it  be  done  later,  there  is  slight  hope,  or  none  at  all, 
of  preventing  its  occurrence. 

e.  So  long  as  the  affection  assumes  the  blennorrhceal  form,  the  patient  should  not 
leave  his  bed.  In  hospitals,  care  should  be  taken  that  there  are  not  many  persons 
put  together  in  one  ward.  The  rooms  should  be  kept  as  clean  as  possible,  well  ven- 
tilated, not  over-heated,  and  protected  from  bright  and  irregular  light  by  curtains 
and  lamp-shades.     The  patient  himself  should  be  kept  as  quiet  as  possible. 

2.  As  to  direct  treatment,  it  is  well  to  be  remarked,  that  the  principal  danger  in 
blennorrhcea  is  a  continuation  of  the  inflammation  from  the  conjunctiva  upon  the 
cornea,  and  that  this  continuation  occurs  the  more  easily,  the  greater  is  the  severity 
of  the  inflammation.  According  to  this,  the  participation  of  the  cornea  is  favored 
by  every  thing  .which  can  keep  the  inflammation  at  a  certain  hight,  or  cause  it  to 
run  higher.  So  long,  then,  as  the  relaxation  of  the  cornea  is  not  very  marked,  the 
treatment  of  the  blennorrhcea  should  be  predominantly  antiphlogistic,  and  this 
should  be  the  more  energetic,  the  more  prominent  the  sthenic  character  of  the 
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inflammation.  The  best  means  for  this  are  strict  antiphlogistic  regimen,  local  blood- 
letting, and  cold  applications. 

a.  Iced  compresses,  which  are  frequently  changed,  are  much  to  be  preferred  to 
all  other  means  for  the  purpose  of  applying  cold.  It  is  only  in  case  of  necessity 
that  cloths  dipped  in  cold  water  are  to  be  substituted  for  them.  When  the  inflam- 
mation is  very  severe,  they  are  to  be  uninterruptedly  continued  day  and  night,  until 
the  local  temperature  of  the  orbital  region  has  been  reduced  to  the  normal  standard. 
"When  the  inflammation  is  less  severe,  applications  of  cold  at  intervals  is  sufficient, 
since  excessive  abstraction  of  heat  may  even  do  harm. 

5.  Local  blood-letting  is  especially  of  advantage,  before  and  during  the  exacer- 
bations of  the  inflammatory  process.  But  when  the  redness  is  intense,  the  swelling 
great,  hard,  and  tense,  and  when  besides  there  is  much  heat;  when  the  inflamma- 
tory pain  is  very  severe,  and  the  use  of  cold  does  not  prove  to  be  sufficient  to  reduce 
these  symptoms,  we  should  not  wait  for  the  exacerbations,  but  in  consideration  of 
the  suffering  of  the  patient,  and  the  danger  of  the  cornea,  should  proceed  immedi- 
ately to  the  application  of  a  number  of  leeches,  and  repeat  this  according  to  necessity. 

c.  If  the  danger  appears  very  great,  it  will  be  well  to  make  a  horizontal  incision 
in  the  external  canthus,  through  the  integument,  but  avoiding  the  conjunctiva,  in 
order  not  to  favor  the  occurrence  of  an  ectropion.     (Graefe.) 

Several  venous  and  arterial  branches  being  met  with  iu  such  an  incision,  which  is  several 
lines  long,  the  hemorrhage  is  generally  very  abundant,  but  it  may  be  easily  stopped.  On  the 
other  hand,  the  pressure  which  the  swelled  conjunctiva,  and  to  some  extent  the  globe,  have  to 
sustain  from  the  lids  rendered  very  slightly  distensible  by  the  softening  of  the  cartilage,  is  con- 
siderably lessened.  The  relief  to  the  circulation  by  the  direct  evacuation  of  blood,  and  by  the 
lessening  of  the  excessive  external  pressure,  improves  the  nutrition  of  the  affected  parts.  It  is 
universally  recognized  that  it  favors  the  resolution  of  the  existing  disturbances  in  severe  blennor- 
rhoea  with  great  tension  of  the  parts. 

If  the  cornea  has  begun  to  be  turbid  at  any  points,  or  even  if  ulcers  exist,  which, 
in  the  severity  of  the  inflammation,  threaten  a  sudden  extension  and  destruction  of 
the  cornea  to  a  great  extent,  we  shall  have  the  most  reason  for  trying  this  means  of 
treatment. 

Scarification  and  exsection  of  the  chemotic  conjunctiva,  which  were  formerly  much  recom- 
mended, are,  at  least,  very  untrustworthy  in  their  curative  action.  They  are,  besides,  open  to 
the  objection  that  granulations  readily  arise  on  their  surface,  which  become  cicatrices,  and  cause 
a  great  tendency  to  constant  irritations  of  the  eye,  and  often  even  lead  to  incurable  pannus. 

d.  If  deeply-penetrating  corneal  ulcers  have  already  occurred,  which  have 
become  or  threaten  to  be  perforating,  the  same  rules  of  treatment  hold  good  as 
in  primary  corneal  ulcers.  But  a  paracentesis  or  iridectomy  in  the  course  of  a  blen- 
norrhcoal  process  should  be  avoided,  because  the  inflammatory  reaction  in  the 
vicinity  of  the  edges  of  the  wound  is  very  apt  to  excite  extensive  ulcerations. 
Besides,  the  operation  may  deter  us  from  the  energetic  use  of  the  irritants  which  the 
main  disease  imperatively  demands. 

e.  We  need  give  ourselves  no  trouble  about  the  use  of  internal  remedies.  Mildly  acidulous 
drinks,  barley-water  with  nitre,  &c,  may,  however,  be  used  with  advantage  when  there  is  much 
fever.  Mercurials  should  be  avoided ;  even  the  inunction-treatment  has  been  tried  and  found  to 
exert  no  marked  influence  on  the  course  of  a  blcunorrhcoa.   Enemeta  and  eccoprotics  may  be  used 
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for  auy  constipation  of  the  bowels.  Narcotics  generally  do  no  good  so  long  as  the  severity  of  the 
inflammation  is  unsubdued  by  the  antiphlogistic  treatment;  but  when  this  has  been  accomplished 
they  are  scarcely  indicated. 

3.  One  of  the  most  important  duties  in  the  treatment  of  blennorrhoea  is  the  care- 
ful removal  of  the  secretions.  That  which  exudes  from  the  palpebral  fis3ure  is  best 
removed  by  a  little  bunch  of  picked  lint ;  all  rubbing  is  to  be  avoided,  since  it  easily 
leads  to  excoriation.  For  the  purpose  of  cleansing  the  conjunctival  sac,  a  stream  of 
cold  water  may  be  conducted  upon  it,  while  the  patient  is  lying  down.  As  long  as 
cold  applications  are  being  made,  the  patient  will  not  bear  tepid  ones,  on  account  of 
the  great  change  in  temperature.  The  stream  of  water  is  best  conducted  upon  the  eye 
from  a  sponge.  Syringing  the  eye  is  very  dangerous.  The  fluid  may  easily  spirt  back 
in  the  eye  of  the  attendant;  besides,  it  is  very  irritating.  The  palpebral  folds  should 
be  exposed  by  everting  the  lids  during  the  cleansing,  or  the  operation  will  not  be 
thoroughly  done. 

These  manipulations  should  not  be  undertaken  too  often,  because  they  become 
irritating  and  increase  the  inflammation.  Generally  speaking,  five  to  six  cleansings 
within  twenty-four  hours  is  the  right  number.  Any  more  ablutions  increase  the 
swelling,  render  it  tenser  and  hotter,  and  make  it  exceedingly  sensitive  to  any  con- 
tact, and  thus  the  condition  becomes  considerably  worse. 

If  crusts  have  formed  on  the  lids  and  lashes,  they  should  be  softened  by  applications  of  cold 
water  before  they  are  removed  ;  tepid  water  should  not  be  used  until  the  cold  applications  have 
been  abandoned.    When  there  are  excoriations,  an  ointment  should  be  applied. 

In  blennorrhoea  of  a  milder  form,  with  an  inflammatory  product  which  has  a 
decided  mucous  character,  we  do  well  to  confine  ourselves,  during  the  increase 
of  the  inflammatory  action,  and  when  it  is  at  its  bight,  to  a  strict  antiphlogistic 
treatment,  as  has  been  previously  described,  in  connection  with  the  cleansing  with 
water.  Astringents,  caustics,  and  all  irritants  are  not  indicated  under  such  circum- 
stances, and,  according  to  very  large  experience,  are  harmful  rather  than  useful. 
They  are  only  advantageously  used  when  the  inflamed  conjunctiva  is  relaxed. 

In  true  pyorrhoea,  however,  where  the  decomposing  power  of  the  inflammatory 
product  comes  into  consideration,  cleansing  with  water  can  only  prevent  the  harmful 
influences  of  the  secretion  upon  the  cornea,  when  it  is  kept  up  day  and  night  with 
very  short  intervals ;  but  this,  as  has  been  said,  can  not  be  borne  even  if  it  were  possible 
to  carry  it  out.  \Te  are  obliged  to  employ  these  means,  which  may  for  a  time  check 
the  purulent  secretion  by  a  chemical  alteration  of  the  most  superficial  layers.  An 
opportunity  is  thus  afforded  the  surgeon  of  carrying  out  an  energetic  antiphlogistic 
treatment  during  the  intervals. 

Besides  the  nitrate  of  silver,  we  may  use  bichloride  of  mercury,  alum,  sulphate  of  zinc,  sulphate 
of  copper,  as  such  applications.  All  these  have,  in  addition  to  their  destructive  effect,  an  astringent 
action,  by  which  gentle  contraction  of  the  walls  of  the  vessels  and  of  the  connective  tissue  is 
caused.  The  nutrition  of  the  organic  material  is  impaired,  and  thus  the  amount  and  quality  of 
the  inflammatory  product  is  influenced.  Nitrate  of  silver,  however,  is  to  be  preferred  to  all  other 
remedies.  It  has  the  greatest  chemical  power,  irritates  the  least,  its  action  being  limited  to  the 
surface,  while  the  other  remedies,  if  used  in  strong  solutions,  act  very  deeply,  and  therefore  more 
readily  excite  irritations,  which  are  especially  to  be  avoided  on  account  of  the  cornea. 

During  and  before  the  highest  stage  of  true  pyorrhoea,  weak  collyria  of  one  to 
three  grains  of  nitrate  of  silver  to  an  ounce  of  water  are  most  to  be  recommended. 
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They  should  be  dropped  in  immediately  after  the  careful  cleansing  of  the  conjunc- 
tival sac.  The  lids  should  be  freely  moved  about,  and  the  solution  brought  in  contact 
with  all  the  folds  of  the  conjunctiva,  and  left  in  the  sac  until  its  turbidness  no  longer 
increases.  Then  a  little  more  of  the  collyrium  may  be  dropped  in.  If  this  second 
application  do  not  cause  any  more  turbidness,  the  lids  may  be  closed,  and  cold  appli- 
cations energetically  used  until  a  repetition  of  the  application  is  demanded. 

The  instillation  of  even  weak  solutions  of  nitrate  of  silver  is  not  perfectly  free  from  danger. 
It  must  be  confessed  that  its  irritative  effect,  in  a  decidedly  sthenic  character  of  the  inflammation, 
is  disadvantageous,  and  may  become  very  destructive.  The  chemical  effect  of  the  agent  upon  the 
cornea,  which  is  scarcely  to  be  avoided,  should  be  considered.  The  cornea  is  deprived  of  its 
natural  protection  by  the  loss  of  the  epithelial  layer,  and  thus  becomes  more  sensitive  to  the  purulent 
secretion  as  well  as  to  the  subsequent  instillations  of  the  solutions  of  nitrate  of  silver.  Consider- 
ing these  facts,  some  have  entirely  given  up  the  use  of  solutions  of  nitrate  of  silver  as  eye-drops. 
Instead  of  using  them,  they  pencil  the  suppurating  conjunctiva,  once  to  twice  a  day,  with  the 
nitrate  of  silver  in  substance,  or  with  the  mitigated  nitrate  of  silver  (nitrate  of  silver  and  nitrate 
of  potash),  or  they  pencil  it  with  strong  solutions  of  nitrate  of  silver,  as  is  done  in  trachoma.  It 
can  not  be  denied  that,  by  the  careful  employment  of  this  method,  the  cornea  can  be  certainly 
protected  from  injury.  Yet  the  enormous  swelling  of  the  lids,  the  impossibility  of  everting  them 
on  account  of  the  conjunctival  intumescence,  renders  it  almost  impossible  to  pencil  the  whole 
conjunctival  surface. 

There  are  also  decided  advantages  in  these  cauterizations.  In  using  the  solid  stick,  the  depth 
of  the  action  can  not  always  be  limited  as  we  wish,  on  account  of  its  deliquescence  ;  furthermore, 
too  strong  a  cauterization  may  cause  cicatrices  on  the  conjunctiva.  The  mechanical  irritation  of 
the  slough,  formed  after  a  severe  application,  should  also  be  considered.  This  slough  is  denser 
and  more  rigid,  and  consequently  a  greater  irritant,  the  more  vigorously  the  caustic  is  employed. 

It  must  be  evident  that  this  irritation  causes  serious  consequences  in  proportion  to  the  severity 
of  the  inflammation.  The  pressure  of  the  slough  and  the  difficulty  of  its  separation  by  the 
movements  of  the  lids  increase  with  the  amount  of  the  swelling  and  tension. 

From  this  we  may  theoretically  conclude,  that  the  advantages  of  severe  cauterizations  are 
considerably  lessened  by  the  effects  of  the  slough  which  they  cause.  Experience  confirms  this 
theory. 

A  number  of  exhaustive  and  unprejudiced  experiments  have  shown  that,  in  a  "case  of  purulent 
conjunctivitis  having  a  sthenic  character,  no  preference  can  be  given  to  the  use  of  the  solid  stick 
or  penciling,  over  that  of  weak  solutions  dropped  in  the  eye.   Indeed,  the  latter  are  to  be  preferred. 

Nitrate  of  silver,  excellent  as  its  action  may  be  as  a  caustic  astringent,  interferes  with  the 
energetic  combating  of  the  inflammatory  process,  on  account  of  its  irritative  effect.  It  is,  there- 
fore, in  a  certain  sense,  to  be  considered  an  injurious  agent. 

This  injurious  effect  may  be  lessened,  although  it  can  not  be  entirely  removed,  by  a  vigorous 
antiphlogistic  treatment,  and  by  the  throwing  off  of  the  slough.  The  use  of  the  nitrate  of  silver 
in  any  form  is  the  more  dangerous,  the  more  severe  the  inflammation.  We  often  find  the 
inflammatory  process  gone  on  so  far  that  it  only  requires  a  slight  increase  to  produce  the  dreaded 
result  of  abscess  or  ulceration  of  the  cornea.  But  if,  for  the  sake  of  antiphlogistic  treatment,  we 
cease  to  destroy  the  purulent  secretion,  the  dauger  to  the  cornea  from  suppurative  inflammation 
increases.  When  the  periphery  of  the  cornea  becomes  opaque,  ouly  a  short  time  is  required  for 
its  disintegration .  There  is  great  danger  to  the  cornea  in  either  method  of  procedure,  for  in 
avoiding  one  danger  we  encounter  another.  This  is  the  reason  of  the  notorious  destructive  power 
of  pyorrhoea  or  purulent  conjunctivitis.  Where  the  process  is  at  all  sthenic,  the  surgeon  is  in 
an  extremely  unpleasant  dilemma,  from  which  the  greatest  care  and  attention  will  not  always 
deliver  him. 

In  view  of  this,  it  has  been  attempted  to  get  the  effect  of  the  nitrate  of  silver  in  stronger 
solutions,  by  using  it  ou  the  closed  lids.  The  iced  compresses  are  not  used,  but  abuuch  of  charpie 
is  saturated  with  a  solution  of  from  twenty  to  thirty  grains  to  the  ounce,  and  applied  over  the  lids 
from  three  to  five  times  a  day,  being  kept  in  position  by  a  flaunel  bandage. 

This  method  enjoyed  a  high  reputation  years  ago,  when  it  was  much  used.  From  more  recent 
experiments  with  it,  we  can  only  say  that,  while  not  very  much  inferior  to  other  methods,  it  does 
not  seem  to  have  any  particular  advantage,  in  the  treatment  of  adults. 
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In  a  mild  attack  of  blennorrhoea,  having  chiefly  a  mucous  secretion,  it  is  time  to 
pass  over  to  the  use  of  astringents,  when  the  following  symptoms  have  shown  them- 
selves: When  the  inflammatory  redness  has  decreased  or  changed  into  a  grayish  or 
yellowish  hue,  from  the  deposition  of  turbid  cells  on  the  surface  of  the  conjunctiva; 
when  the  swelling  becomes  softer,  relaxed,  its  temperature  only  slightly  elevated, 
and  the  secretion  is  still  very  abundant.  Penciling  the  conjunctiva  once  a  day,  at 
most  twice,  with  a  solution  of  five  to  ten  grains  of  nitrate  of  silver  to  the  ounce 
of  water,  is  generally  the  best  method  of  application.  In  beginning  this  treat- 
ment great  care  is  necessary.  We  must  particularly  observe  whether  the  inflam- 
mation increases  again  after  the  application ;  if  this  be  the  case,  we  should  proceed 
again  to  the  antiphlogistic  treatment. 

In  the  purulent  form,  after  the  appearance  of  the  relaxed  condition,  the  danger 
from  disintegration  of  tissue  still  remains,  even  if  the  secretion  does  not  change  in 
quality,  and  remains  fluid. 

The  danger  of  a  chemical  action  upon  the  cornea,  with  its  requirements  in  the 
treatment,  becomes  more  prominent,  in  proportion  to  the  decrease  in  the  danger  which 
we  may  apprehend  from  the  remedies  which  act  by  disintegration.  The  antiphlo- 
gistic treatment  is  as  much  indicated  as  ever,  but  we  are  not  justified  in  as  energetic 
an  employment  of  it.     We  begin  to  incline  to  the  use  of  caustics. 

When  the  relaxation  of  the  conjunctiva  is  very  marked,  the  purulent  secre- 
tion very  abundant,  and  the  superficial  cellular  layer  is  dense,  we  shall  do  well  to 
use  instillations  of  solutions  of  the  strength  of  five  to  ten  grains  to  the  ounce,  in  the 
manner  previously  described.  If,  in  consequence,  the  secretion  diminishes  some- 
what, if  it  requires  a  longer  time  for  the  conjunctival  sac  to  be  again  filled  with 
purulent  secretion,  the  number  of  the  instillations  should  be  lessened,  as  well  as  the 
strength  of  the  solution.  The  object  in  using  the  agent  is  only  to  decompose  the 
free  purulent  secretion  and  the  superficial  cell-layer,  and  besides  to  act  as  an  astrin- 
gent. When  a  weaker  solution  will  accomplish  this  purpose,  a  strong  one  should  not 
be  used,  because  it  will  act  upon  the  cornea  in  proportion  to  the  excess  of  the  nitrate 
of  silver  which  is  applied. 

The  surgeon  should  never  forget  that  the  purulent  process  is  a  very  changeable  one — that  the 
severity  of  the  inflammation,  and  the  quality  and  quantity  of  the  secretion,  frequently  change 
very  much  in  a  short  time,  and  thus  alter  the  indications.  What  is  indicated  in  the  morning 
may  be  contra-indicated  at  noon,  and  be  urgently  required  again  in  the  eveaing.  It  is  seen  from 
this,  that  it  is  not  sufficient  to  see  the  patient  once  or  twice  a  day,  to  prescribe  for  a  half  a  day  in 
advance,  and  then  leave  the  carrying  out  of  the  orders  to  unintelligent  attendants.  He  who 
treats  his  patients  in  this  way  will  have  bad  results.  It  is  imperatively  necessary  to  see  the  patient 
often,  to  attentively  weigh  all  the  indications,  and  to  use  the  remedies  with  the  greatest  care. 

If  the  secretion  begins  to  look  better,  appearing  more  like  muco-pus,  we  should 
proceed  to  pencil  the  conjunctiva  with  a  five-to-ten-grain  solution  of  nitrate  of  silver 
once  to  twice  a  day,  and  continue  this  treatment,  if  proper,  till  the  eye  has  recovered. 
.  5.  If  the  lid  has  become  everted,  it  should  be  replaced  as  quickly  as  possible.  It 
will  generally  be  the  lower  lid  which  requires  bringing  back  to  the  normal  position. 
For  this  purpose  we  grasp  some  of  the  cilia,  draw  the  border  of  the  lid  as  far  away 
as  possible,  at  the  same  time  bringing  it  upwards,  and  with  the  index-finger  of  the 
other  hand  pressing  the  protruding  portion  between  the  surface  of  the  globe  and  the 
cartilage  of  the  lid^  When  the  swelling  has  disappeared  from  the  level  of  the  border 
of  the  lid,  we  let  go ;  it  easily  returns  to  its  normal  position,  and  the  tension  of 
the  edge  of  the  lid  prevents  the  tumor  from  returning. 
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But  if  the  tarsus  has  become  softened  and  elongated  in  a  horizontal  direction, 
the  border  of  the  lid  can  not  keep  back  the  swelled  palpebral  fold,  and  the  lid 
returns  again  to  its  abnormal  position.  Then  the  treatment  of  the  blennorrhea 
should  be  energetically  continued,  and  the  lid  left  for  the  time  in  its  false  position, 
since  all  attempts  to  retain  it  in  place  will  result  in  harm.  But  when  the  secre- 
tion has  become  less,  the  replacement  should  be  immediately  undertaken,  and  the 
lid  held  by  a  proper  bandage.  Closing  the  palpebral  fissure  by  long  strips  of  isin- 
glass-plaster, about  two  lines  broad,  will  be  sufficient  to  keep  the  lid  in  its  normal 
position.  It  will  be  safer  to  place  a  bunch  of  charpie  on  the  swollen  lid,  covering 
the  swelling  and  the  lower  lid  again  with  a  flatter  piece,  and  fastening  the  whole 
with  a  flannel  bandage.  Sometimes  a  few  days  suffice  to  replace  the  lid,  and  to  cause 
the  conjunctival  swelling  to  disappear.  Quite  an  amount  of  relaxation  of  the  lid  and 
of  the  conjunctiva  is  apt  to  remain,  however,  and  frequently  a  trachomatous  swell- 
ing in  the  latter.  In  order  to  remove  this  swelling,  we  should  pencil  the  conjunctiva 
daily  with  an  ointment  of  sulphate  of  copper,  or  with  solutions  of  nitrate  of  silver 
of  medium  strength,  as  in  the  treatment  of  trachoma. 

Authorities. — Elle,  Ueber  den  Bau  und  die  Krankheiten  der  Bindehant.  Wien.  1823.  S.  92, 
164  et  seq.,  die  sog.  contag.  o.  egypt.  Augenentzündung.  Stuttgart.  1839.  S.  89. — Piringer,  Die 
Blennhorrce  am.  Menschenauge.  Graz.  1841.  S.  7,  14,  40  et  seq. —  Ghilz,  die  sog.  egypt.  Augenent- 
zündung. Wien.  1850.  S.  32,  49  et  seq. — Arlt,  Die  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  18,  40 
et  seq.— Stellwag,  Ophth.  II.  S.  782, IM.— Frank  und  Marston,  kl.  Monatbl.  1863.  S.  124.— Ekelt, 
Zeitschrift  der  Wien.  Aerzte.  1861.  Wochenblatt.  S.  97.—  Graefe,  Deutsche  Klinik.  1864.  S.  79,  A. 
f.  0. 1. 1.  S.  168  et  seq.  II.  2.  S.  242,  VI.  2.  S.  123, 124,  127,  IX.  2.  S.  122,  X.  2.  S.  191, 192, 196.— 
Snellen,  kl.  Mntbl.  1864.  S.  394.—  Welz,  ibid.  1863.  S.  502. 


4.    O  p  h  t  h  a  1  m  o  -  b  1  e  n  n  o  r  r  h  ce  a    infantum. 
Ophthalmia    neonatorum. 

From  a  purely  scientific  point  of  view,  a  mucous  discharge  from  the  eves  of  chil- 
dren can  not  he  regarded  as  a  peculiar  form  of  conjunctivitis.  In  individual  cases 
it  is  sometimes  a  catarrhal  inflammation,  sometimes  it  is  a  pure  blennhorrhcea,  or  one 
inclining  to  diphtheritic  blennorrhcea.  Again,  it  appears  under  the  form  of  trachoma. 
Practically,  however,  a  division  of  the  ophthalnio-blennorrhcea  of  infants  is  desira- 
ble, since  the  peculiarities  of  the  infant  organism  modify  not  only  the  course  and 
results,  hut  also  the  treatment,  to  a  considerable  degree.  We  may  distinguish  two 
different  forms — the  catarrhal  and  blennorrhceal.  These  are,  however,  connected 
together  by  numerous  intermediate  forms,  and  there  often  occur  cases  which  may  be 
counted  with  either  variety. 

Symptoms. — The  most  prominent  symptom  is  the  swelling  of  the  parts.  This  is, 
as  a  rule,  very  great,  and  it  is  only  in  the  milder  forms  of  the  inflammation  that  it 
is  slight.  The  delicacy  and  looseness  of  the  infantile  tissue  is  very  favorable  to 
great  exudation.  Even  in  slight  cases  the  lids  then  appear  as  large  tumors,  in  front 
of  the  orbital  opening.  They  are  immovable,  and  the  palpebral  fissure  appears 
closed.  The  upper  lid  often  is  pushed  over  the  lower,  nearly  completely  covering 
it.  The  palpebral  conjunctiva  is  generally  very  puffy  and  relaxed.  The  palpebral 
fold  projects,  on  drawing  the  lid  away  from  the  eye,  as  a  large  swelling,  and  there- 
fore readily  causes  eversion  of  the  lid,  with  all  its  consequences.  The  ocular  con- 
junctiva is  very  often  puffed  up  like  a  wall  all  around  the  cornea,  so  that  the  latter 
appears,  as  it  were,  buried  in  the  swelling. 

In  the  catarrhal  form,  the  swelling  has  rather  the  character  of  pure  or  congestive 
oedema.  The  secretion  is  less  abundant,  or  is  not  dense,  and  contains,  together  with 
flocculi  and  lumps  of  thick,  turbid  mucus,  a  large  proportion  of  pus-elements,  and 
hence  looks  like  pure  pus. 

In  the  blennorrhceal  form,  the  swelling  is  always  chemotic,  greatly  reddened, 
hard,  and  tense,  therefore  shining,  hot,  and  exceedingly  sensitive  to  the  touch.  There 
is  severe  pain  and  photophobia,  and,  as  a  rule,  active  fever.  Subsequently  the 
swelling  loses  its  erysipelatous  appearance,  becomes  soft  and  wrinkled,  while  its 
color  is  bluish,  the  temperature  and  sensitiveness  decrease.  The  secretion  is  very 
profuse.  It  is  constantly  evacuated  from  the  conjunctival  sac,  and  often  runs  in  a 
stream  down  the  cheeks,  excoriating  the  integument,  and  thus  causing  inflammation. 
Particularly  on  a  forcible  opening  of  the  generally  spasmodically-closed  lids,  a  con- 
siderable amount  of  the  peculiar  secretion  flows  out.  This  is  generally  very  con- 
sistent grayish  or  greenish  pus,  having  mucous  flocculi,  and  only  occasionally  con- 
taining fibrinous  deposits.  It  sometimes  appears  of  the  consistency  of  cream,  again 
thinner,  and  even  like  whey.     It  is  always  seen  intimately  mixed  with  the  tears. 

Causes.— It  is-  more  than  probable  that  bright  light  on  the  eyes  of  the  newly- 
born  may  induce  this  form  of  ophthalmia.     Sudden  changes  in  temperature  may  also 
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produce  it,  and  are  often  spoken  of  as  causes  of  the  disease.  It  is  undeniable,  how- 
ever, that  the  most  common  sources  of  the  affection  are  the  impure  air  of  a  room  filled 
with  excrementitial  exhalations,  smoke,  dust,  or  acrid  vapors,  as  well  as  the  musty, 
damp  air  of  an  unventilated  room,  uncleanliness  of  the  clothing  and  body  of  the  child, 
as  well  as  uncleanliness  of  the  hands  of  the  attendants.  The  children  of  the  poorer 
classes,  especially  in  large  cities,  are  much  more  frequently  attacked  than  children 
who  are  well-cared  for.  The  same  is  true  of  foundling  hospitals,  where  all  these 
deleterious  influences,  as  well  as  others,  may  act,  as  it  were,  in  a  concentrated  con- 
dition upon  the  poor  little,  ones,  and  thus  make  the  percentage  of  the  affected  ones 
very  large.  Sporadic  cases  are  seldom  wanting  in  these  institutions,  and  very  often 
their  number  becomes  enormous.  The  disease  appears  as  an  endemic,  in  which  not 
only  infants,  but  also  children  of  from  one  to  two  or  more  years  old,  are  involved,  as 
well  as  the  nurses  and  attendants. 

The  proportion  of  those  affected,  and  the  relative  number  of  the  severer  and  milder  forms  of 
the  disease,  may  be  very  different.  Even  during  the  same  endemic,  variations  are  observed.  But 
generally  the  number  of  milder  cases  is  by  far  the  greater.  True  blennorrhoeal  forms  are  usually 
found  in  a  relatively  small  proportion.  It  is  rare  that  they  exceed  the  number  of  the  catarrhal 
affections.  What  produces  this  variation  is  not  decided.  It  is  probable  that  the  character  of  the 
endemic  is  chiefly  dependent,  according  to  the  time  and  circumstances,  upon  various  unfavorable 
conditions  under  which  the  foundlings  live,  and  which  result  from  the  collection  of  children  and 
nurses  in  one  room,  and  from  the  greater  or  less  facility  of  ventilation,  and  a  sufficient  airing  of  the 
bed-linen.  But  all  this  by  no  means  fully  explains  the  variability  in  the  severity  and  extent  of  an 
endemic,  and  therefore  there  remains  considerable  room  for  the  acceptance  of  a  varying  genius 
epidemicus. 

There  is  a  great  tendency  to  ascribe  an  especial  influence  to  the  constitution  of  the  patient  upon 
the  severity  of  the  process  and  the  kind  of  secretion.  But  the  variability  in  the  character  of  a 
single  endemic,  when  compared  with  the  great  stability  which  prevails  in  the  material  condition 
of  the  children,  prevents  us  from  considering  this  as  more  than  a  subordinate  influence. 
It  is  certain  that,  during  the  same  endemic,  strong  and  well-nourished  children  are  often  affected 
with  the  severest  forms  of  the  disease,  while  feeble  little  ones  have  only  a  slight  catarrh.  If,  in 
a  bad  endemic,  the  badly-nourished  children  furnish  the  largest  number  of  severe  cases,  we  may 
explain  it  by  the  fact,  that  such  children  are  far  more  numerous  than  healthy  ones  in  fouudling 
hospitals. 

But  inoculation  certainly  should  be  considered  as  a  cause  of  purulent  ophthal- 
mia in  foundling  hospitals.  It  is  a  very  important  factor  in  the  spread  of  the  disease, 
particularly  if  the  unfavorable  conditions  have  already  caused  a  great  number  of 
persons  to  be  affected  with  blennorrhcea.  The  necessary  handling  in  the  case  of  the 
children  furnishes  an  exceedingly  favorable  opportunity  for  the  transference  of  the 
contagious  material. 

Such  a  transference  of  blennorrhoeal  secretion,  not  only  from  the  conjunctiva, 
but  also  from  the  mucous  membrane  of  the  mother's  genitals,  actually  does  exist, 
and  often  causes  sporadic  cases<of  purulent  ophthalmia. 

Much  importance  has  been  ascribed  to  the  passage  of  the  child's  head  through  a  vagina 
affected  with  blennorrhcea.     (Mackenzie.)  • 

Yet  this  is  certainly  not  a  very  frequent  cause  of  purulent  ophthalmia.  The  eyes  of  the  child 
are  closed  during  parturition,  and  are  also  covered  by  sebaceous  material;  hence  inoculation  at 
that  time  is  scarcely  possible.  Moreover,  children  are  often  attacked,  whose  mothers  have  no 
morbid  genital  secretion.  The  time  of  the  outbreak  of  the  disease  shows  that  the  inoculation 
must  occur  at  a  later  period  than  that  of  birth. 

In  the  existence  of  a  blennorrhoeal  affection  of  either  mother  or  nurse,  there  are  very  many 
opportunities  for  inoculation,  especially  if  the  mother  be  at  all  uncleanly  in  her  habits. 


OPHTHALMIA  NEONATORUM.  317 

It  is  even  possible  that  the  lochial  discharge  may  give  rise  to  ophthalmia  neonatorum  by  being 
placed  on  the  conjunctiva.  It  is,  of  course,  true  that  the  disease  often  begins  just  after  birth,  but 
it  can  not  be  denied  that,  in  a  very  great  number  of  cases,  it  first  occurs  in  from  two  to  four  weeks 
after. 

Course. — The  ophthalmia  almost  always  appears  at  first  on  one  eye  alone,  the 
other  being  affected  some  days  after,  if  it  is  not  prevented  by  great  care.  The 
transference  of  the  secretion  from  one  eye  to  the  other,  seems  to  be  the  usual  origin 
of  the  disease  in  the  second  eye. 

In  the  beginning,  the  inflammatory  symptoms  usually  predominate,'  and  the 
characteristic  secretion  is  not  very  abundant.  If  the  disease  be  less  severe,  the 
hyperemia,  swelling,  and  local  heat  generally,  increase  more  slowly,  and  it  is  often 
from  five  to  eight  days  before  they  have  reached  their  hight.  In  the  worst  cases, 
however,  one  or  two  days  are  often  sufficient  to  fully  develop  the  Chemosis.  Having 
reached  its  hight,  the  inflammation  generally  remains  at  this  point  one  or  more 
days,  while  the  secretion  evidently  increases,  and  enables  us  to  recognize  the  real 
character  of  the  process  as  a  catarrh  or  blennorrhcea.  Then  the  swollen  parts  begin 
to  be  relaxed  more  and  more,  a  profuse  secretion  occurring  at  the  same  time.  The 
affection  generally  remains  for  some  time  at  this  stage.  It  is  rarely  possible  to  sub- 
due it  within  eight  to  fourteen  days,  except  it  be  a  very  mild  case.  The  disease 
generally  lasts  several  weeks  before  the  eye  is  brought  to  a  normal  condition,  as 
evinced  by  gradual  decrease  in  the  bypergemia  and  swelling,  a  return  of  the  proper 
color,  and  drying  up  of  the  secretion.  The  pyorrhoea  then  passes  over  into  a  simple 
catarrh. 

Yet  the  course  is  by  no  means  always  a  regular  one.  Just  as  in  the  blennorrhcea 
of  adults,  the  character  of  the  process  is  often  different  at  different  times  in  the  same 
case.  The  severity  of  the  inflammatory  symptoms  varies  with  the  nature  and 
amount  of  the  secretion,  which  is  a  fact  of  great  importance  in  respect  to  the  treat- 
ment. 

Results. — These  are  generally  dependent  upon  the  severity  of  the  inflammatory 
process  in  a  given  case.  The  milder  forms  of  the  ophthalmia,  in  which  true  Chemosis 
does'not  occur,  in  which  the  swelling  has  more  of  an  cedematous  character,  and  the 
secretion  is  predominantly  mucous,  are  not  generally  dangerous,  provided  the  disease 
does  not  increase  or  is  not  increased  by  improper  treatment.  "With  intelligent  treat- 
ment it  generally  terminates  in  complete  cure.  Even  a  slight  trachomatous  swelling 
of  the  papillary  bodies  is  not  of  much  importance,  because  trachomatous  granulations 
occurring  in  children  are  readily  subdued. 

Oases  in  which  the  inflammation  is  very  severe,  that  is,  where  there  are  great 
Chemosis  and  redness,  and  there  is  great  heat  of  the  parts,  are  much  more  dangerous, 
even  though  the  quantity  of  the  secretion  may  be  quite  small,  and  not  of  an  alarming 
nature.  Such  cases  are  far  more  dangerous  than  severe  blennorrhcea  in  adults, 
because  experience  teaches  us  that  an  extension  of  the  inflammation  from  the  con- 
junctiva upon  the  cornea  occurs  more  readily  in  children  than  in  them,  and  thus 
the  functions  of  the  eye  are  threatened  by  abscess  and  ulceration. 

If  the  cornea  begins  to  be  turbid  in  some  points,  the  danger  has  reached  its  hight, 
and  every  thing  depends  upon  the  exteut  that  the  destructive  process  may  attain. 
Abscesses  and  circular  ulcers  are,  in  general,  more  favorable,  because  they  rarely  de- 
stroy the  whole  cornea.  They  allow  more  hope  of  a  preservation  of  a  portion  of  the 
visual  power,  or  of  slight  injury  to  it,  the  more  peripheral  is  their  situation,  and  the 
more  quickly  the  inflammation  recedes  under  the  employment  of  proper  treatment. 
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Crescentic  ulcers  of  the  periphery,  on  the  contrary,  which  appear  to  depend  on  a 
disorganizing  effect  of  the  secretion  npon  the  corneal  substance,  have  always  a  bad 
import,  for  they  seldom  stop,  and  often  lead  to  complete  destruction  of  the  cornea, 
with  all  its  results.  Where  peripheral  softening  and  a  central  abscess  occur  together, 
it  is  only  rarely  that  even  a  small  portion  of  the  cornea  is  preserved. 

Eversion  of  the  lid  and  permanent  ectropion  depending  upon  it,  as  well  as  the 
relaxation  of  the  upper  lid,  on  the  whole,  are  of  not  much  importance,  because  they 
may  be  removed  by  proper  treatment. 

Treatment. — The  indications  of  treatment  are,  of  course,  not  different  from  those 
in  the  same  affection  when  occurring  in  adults.  The  means,  however,  of  fulfilling 
these  are  somewhat  different  from  those  which  may  be  properly  employed  in  adults. 
On  the  one  hand,  they  may  become  dangerous,  because  they  are  not  well  adapted 
to  the  exceedingly  delicate  infantile  organism ;  on  the  other  hand,  they  may  be 
very  troublesome  or  even  painful  to  the  child,  and  thus  cause  severe  crying  or  strug- 
gling, which  increase  not  only  the  irritation,  but  also  the  distm'bances  in  circulation, 
by  congesting  the  blood,  and  consequently  augment  the  swelling  and  secretion. 

1.  We  should  attempt  to  prevent  the  occurrence  of  the  disease.  For  this  pur- 
pose it  is  to  be  recommended,  in  the  case  of  the  newly-born,  or  infants,  to  keep  away, 
as  far  as  possible,  all  dazzling  light.  We  should  prevent  all  contrasts  in  light  or 
heat,  endeavor  to  secure  good  ventilation,  great  cleanliness  of  the  body  and  clothing 
of  the  child,  as  well  as  of  the  hands  of  the  attendants  and  of  the  mother,  in  case 
she  suffers  from  a  lochial  discharge,  and  still  more  if  she  is  affected  with  vaginal 
blennorrhea  a, 

If  the  ophthalmia  has  once  broken  out,  all  these  precautionary  rules  should  be 
more  carefully  observed.  In  foundling  institutes  and  children's  hospitals,  we  must 
separate  eye-patients  from  each  other,  and,  besides,  not  allow  nurses  to  take  care  of 
diseased  and  healthy  children  at  the  same  time.  We  should  see  to  it  that  the  clothing 
of  the  affected  children  is  not  placed  on  the  others  without  thorough  cleansing,  and 
that  there  be  no  crowding  in  the  wards. 

Of  course,  such  precautions  will  increase  the  expense  of  carrying  on  an  institution  ;  but  small 
souls  may  be  quieted  by  the  reflection,  that  even  a  moderate  number  of  blind  children  going  out 
of  the  hospital,  cause  the  State  much  more  trouble  than  it  would  to  take  these  precautionary 
measures  ;  so  that  the  expense,  on  the  whole,  will  not  be  any  greater. 

2.  The  direct  treatment  is  mainly  decided  by  the  stage  of  the  disease. 

a.  So  long  as  this  is  not  very  severe,  we  should  guard  ourselves  from  doing  too 
much,  since  this  wjll  certainly  only  cause  harm.  If  the  symptoms  of  irritation  are 
slight  from  the  beginning,  if  there  is  no  great  amount  of  swelling  and  the.  secretion 
scanty,  we  shr.ll  do  well  to  simply  confine  ourselves  to  removing  the  secretion,  by 
delicately  washing  the  edges  and  angles  of  the  lid  with  the  finest  picked  lint, 
together  with  keeping  away,  as  far  as  possible,  any  injurious  influence.  But  if  the 
secretion  be  somewhat  more  abundant,  it  is  advisable  to  order  applications  of  lead- 
water  from  time  to  time.  Instillations  of  this  agent  should  only  be  employed  when 
the  irritation  has  very  much  subsided,  and  the  relaxation  is  very  prominent,  and 
when,  besides,  the  abnormal  secretion  has  continued  a  very  long  time,  and  external 
astringent  applications  have  no  effect.  Even  here  we  should  always  uso  mild  means, 
collyria  of  lead-water,  aq.  destillat.,  in  equal  parts,  of  aq.  opii,  solutions  of  pure  tannin 
gr.  x.  to  the  ounce  of  distilled  water,  which  should  be  employed,  according  to  indica- 
tions, two  or  three  times  a  day. 
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b.  If  the  inflammatory  swelling  is  very  great,  and  if  the  ophthalmia  on  the 
■whole  is  of  a  severe  variety,  or  if  a  real  blennorrhoea  is  present,  these  remedies  are 
no  longer  sufficient ;  the  disease  demands  an  energetic  treatment.  This  will  be 
merely  antiphlogistic  so  long  as  the  symptoms  exhibit  a  decidedly  sthenic  char- 
acter. But  when  the  acme  is  passed,  if  the  swelling  declines,  becomes  soft  and 
yielding,  and  the  secretion  of  purulent  material  remains  large,  we  seek  for  an  astrin- 
gent action,  and  the  disintegration  of  the  secretion  which  is  endangering  the  cornea. 
For  the  purpose  of  lessening  chemical  decomposition  of  the  morbid  secretion,  instil- 
lations of  weak  solutions  of  nitrate  of  silver,  one  to  two  grains  to  the  ounce,  or 
penciling  the  conjunctiva  with  solutions  of  three  to  five  grains  to  the  ounce  of 
distilled  water,  is  to  be  recommended.  The  former  should  be  done  three  to  five  times 
a  day,  the  latter  once  or  twice,  and  in  the  intervening  time  cold  applications  and 
repeated  cleansing  the  eyes  with  cool  water  should  be  carried  on,  according  as  the 
circumstances  may  require. 

Unfortunately,  there  are  many  difficulties  in  the  way  of  carrying  out  this  treat- 
ment in  the  case  of  children,  and  the  great  resistance  they  offer  may  cause  the 
disadvantages  to  exceed  the  benefits  of  the  treatment.     ' 

We  often  find  hindrances  to  the  application  of  cold  compresses,  leeches,  &c,  in  infantile 
practice.  Little  children  do  not  bear  long-continued  abstraction  of  heat  well.  With  any  careless 
management,  excoriations  and  even  erysipelas  maybe  the  result,  or  even  bronchial  catarrh,  pneu- 
monia, diarrhoea,  &c.  Oculists  of  large  experience  have  therefore,  during  the  increase  and  hight 
of  the  inflammation,  limited  themselves  to  inunctions  of  gray  mercurial  ointment,  with  extract  of 
belladonna,  on  the  forehead  and  temples ;  at  the  same  time  taking  great  care  as  to  ventilation 
and  the  cleansing  of  the  eyes,  and  they  have  obtained  the  most  satisfactory  results.  {Ar It.)  The 
application  of  astringent  collyria  is  at  times  very  harmful,  for  then  the  resistance  of  the  patient 
is  often  excessive.  But  the  abortive  method,  which  has  very  recently  been  adopted,  involves  the 
most  danger.  This  consists  in  penciling  the  blennorrhoea  conjunctival  once  or  twice  a  day  with 
strong  solutions  of  nitrate  of  silver,  say  ten  to  twenty  grains  to  the  ounce  of  distilled  water,  or 
with  the  mitigated  stick  (nitrate  of  silver  and  nitrate  of  potash).  The  slough  here  caused  becomes 
a  foreign  body  in  twelve  to  twenty-four  hours.  It  thus  of  itself  increases  the  inflammation 
already  caused  by  the  agent  very  considerably.  The  next  result  is  very  generally  a  marked 
increase  of  the  inflammatory  symptoms,  which  the  antiphlogistic  treatment  is  not  always  able 
fully  to  subdue  by  the  time  of  the  next  cauterization.  This  is  a  very  grave  matter,  especially 
where  the  inflammation  has  somewhat  of  a  sthenic  character.  This  is  beginning  to  b,g  under- 
stood {Alfred  Graefe)  by  those  who  advised  the  method  of  treatment. 

A  number  of  observations  have  caused  even  zealous  advocates  of  the  caustic  treatment  to 
come  to  the  conclusion  that  the  continuation  of  the  process  upon  the  cornea,  in  recent  cases,  is 
favored  by  cauterization.  They  see  that  even  corneal  ulcers  are  excited.  Moreover,  the  belief  is 
gradually  gaining  ground  that  the  immoderate  use  of  the  caustic  in  ophthalmo-blennorrhcea 
infantum  was  an  important  if  not  the  principal  cause  of  the  epidemic  of  diphtheritic  conjunctivitis 
lately  prevalent,  and  w.e  have  every  reason  to  believe  that  recently  a  less  number  of  such 
cases  has  occurred,  because  we  hear  less  about  the  disease.  Indeed,  we  are  already  warned  from 
cauterizations  in  recent  cases.  Solutions  of,  at  the  highest,  five  grains  of  nitrate  of  silver  to  an 
ounce  of  water  are  the  only  ones  spoken  of.  With  them  the  danger  is  only  lessened,  not 
removed. 

■  "We  should  not,  however,  hesitate,  in  cases  in  which  the  indications  can  not  be 
fulfilled  by  collyria.  or  pencilings  with  weak  solutions  of  nitrate  of  silver,  without 
danger  of  destructive  reaction,  to  advise  the  use  of  cloths  dipped  in  a  strong 
solution,  qr,  where  this  can  not  easily  be  done,  the  use  of  the  protective  bandage 
with  the  lint-cushion,  which  is  saturated  with  a  solution  of  nitrate  of  silver,  five  to 
ten  grains  to  the  ounce,  and  which  is  renewed  five  to  six  times  a  day.  This  method 
has  proved  successful  in  a  number  of  very  severe  cases.     It  has  the  advantage  that 
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it  is  less  disturbing  to  the  child  than  instillations  and  cauterizations.  It  may  also  be 
employed  at  a  time  when  the  inflammatory  symptoms  make  collyria  and  pencilings 
very  grave  affairs. 

Of  course,  the  lids  must  be  in  the  normal  position  under  the  bandage,  and  the  eye  should  be 
cleansed  every  time  the  lint  is  changed,  with  a  bit  of  lint,  also  dipped  in  a  solution  of  nitrate  of 
silver.  The  protective  bandage  should  be  used  until  the  swelling  of  the  lids  and  conjunctiva  has 
disappeared,  and  until  the  ocular  conjunctiva  has  again  regained  its  normal  color,  and  only  a  pale, 
grayish  redness  is  to  be  seen  in  the  palpebral  conjunctiva ;  until  the  secretion  has  become  scanty, 
and  appears  as  single  grayish  flocculi,  and,  furthermore,  until  every  trace  of  nervous  irritation  is 
subdued.  If  in  severe  cases  the  secretion  has  become  slight  and  bland,  and  the  swelling  has 
almost  gone,  we  may  exchange  the  nitrate  of  silver  for  lead-water  before  we  leave  off  the  band- 
age. This  should  never  be  done  suddenly  and  at  once.  It  is  well  to  begin  by  taking  it  off  for  a 
short  time,  darkening  the  room  in  which  the  patient  is,  but  gradually  accustoming  the  child  to  the 
light,  until  we  are  finally  sure  that  it  will  bear  it  well.  Relapses  or  herpetic  affections  may  be 
the  result  of  a  neglect  of  these  precautions. 

The  presence  of  corneal  ulcers  by  no  means  changes  the  general  indications  in  a 
blennorrhcea.  Yet  the  condition  of  the  pupillary  margin  should  then  be  carefully 
considered,  in  order  to  avoid  a  prolapse  of  the  iris,  or  at  least  to  prevent  any  harm 
resulting  from  it. 

Authorities.— Mackenzie,  Prakt.  Abhandlung  über  die  Krankheiten  des  Auges.  Weimar.  1832. 
S.  351.  354,  Traduction  par  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  758. — Piringer,  Die  Blen- 
norrhoe am  Menschenauge.  1841.  Graz.  S.  23  et  seq. — Arlt,  Die  Krankheiten  des  Auges.  I.  Prag. 
1851.  S.  51  et  seq.— Stellwag,  Wiener  Jahrb.  f.  Kinderheilkunde  II.  3.  S.  126.  III.  S.  34.— Alf. 
Graefe,  kl.  Monatbl.  1865.  S.  BIO.—  Graefe,  A.  f.  0.  I.  1.  S.  168,  236  et  seq.— Delgado,  kl.  Monatbl. 
1866.  S.  214. 


Diphtheritic    Conjunctivitis  —  Conjunctival 

Croup. 

Symptoms. — The  disease  is  characterized  oy  the  development  of  a  yellow,  tough, 
and  firm  product  of  inflammation,  which  collects  not  only  in  the  tissue  of  the  con- 
junctiva, out  also  on  the  free  surface.  This  subsequently  deliquesces  as  the  affection 
progresses,  and  thus  oecomes  a  pus-like  secretion,  similar  to  that  in  pyorrhea. 

1.  The  inflammatory  symptoms  vary  in  degree.  Sometimes  they  are  almost  en- 
tirely absent.  The  conjunctiva,  which  is  at  intervals  covered  with  diphtheritic 
patches,  appears  as  white  as  wax,  or  is  only  traversed  by  an  open  vascular  net-work. 
It  is  scarcely  swelled,  or  it  is  puffed  out  with  the  lids  by  a  serous  or  gelatinous  infil- 
tration, but  no  elevation  of  temperature  is  perceived. 

But  generally  the  hyperemia,  local  heat,  &c,  are  much  more  decided.  In  the 
greater  number  of  cases  of  conjunctival  croup,  we  find  a  very  severe  Chemosis,  and 
the  disease  greatly  resembles  blennorrhcea.  The  inflammatory  redness  in  the  integ- 
ument of  the  lids  and  of  the  surrounding  parts  is  then  marked,  varying  in  depth 
of  shade,  inclining  to  a  bluish  color.  In  the  conjunctiva,  this  redness  is  only  apt  to 
be  great  in  the  beginning  of  the  affection.  Subsequently  it  recedes,  particularly  in 
the  tarsal  portion  and  in  the  palpebral  folds.  It  may  disappear  in  a  grayish -yellow 
shade — large  and  rigid  inflammatory  products  being  deposited  in  the  conjunctival 
tissue,  and  the  vessels  are  actually  pressed  together,  so  that  only  a  vascular,  rough 
net-work  remains  evident  on  the  surface.  Single  twigs  from  this  suddenly  emerge 
from  the  deeper  parts  of  the  tissue,  and  after  a  short  course  sink  immediately  into 
the  grayish-yellow  parenchyma  of  the  conjunctiva,  which  is  spotted  with  blue 
extravasations. 

The  swelling  of  the  lids,  under  such  circumstances,  is  generally  very  great,  and, 
in  consequence  of  the  rigidity  of  the  infiltration,  marked  by  a  very  great,  almost 
wooden,  hardness.  The  surface  of  the  swollen  conjunctiva  generally  appears  smooth, 
although  a  fine  granulation  is  often  seen  on  the  tarsal  portion.  Subsequently  large 
trachoma-like  granulations  are  formed  on  the  .palpebral  conjunctiva,  or  losses  of 
substance  occur  in  consequence  of  partial  death  of  the  tissue.  The  heat  of  the 
parts  in  such  cases  is  always  very  great.  It  is  often  experienced  by  the  patient  as 
a  sensation  of  burning  heat.  The  affected  portions  are  exceedingly  painful,  and 
extremely  sensitive  to  the  touch.  The  whole  system  is  generally  affected  at  the 
same  time,  which  is  indicated  by  fever,  and  not  nnfrequently  by  analogous  changes 
in  other  mucous  tracts.     (Graefe.) 

2.  The  diphtheritic  product  collected  on  the  surface  of  the  conjunctiva  is -often  only 
seen  as  a  thin,  gauze-like,  reticulated  coating,  or  a  delicate,  continuous  layer  of  gray- 
ish-yellow,-grayish-white,  or  pus-like  color.  As  it  is  thin,  the  infiltrated  conjunctiva, 
lying  under,  may  be  often  seen  through  it.  Just  as  often,  however,  it  forms  dense, 
opaque  flakes  of  varying  size,  and  with  very  irregular  contours,,  which  are  occasion- 
ally continued  over  the  inner  lip  of  the  lid,  in  a  zigzag  way,  upon  the  free  surface  of 
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the  lid-border,  as  it  were,  grasping  over  it.  It  is  only  exceptionally  that  the 
diphtheritic  product  forms  a  membranous  coating  of  some  density,  which  covers 
the  whole  of  the  conjunctiva.  These  products  are  firmly  adherent  to  the  con- 
junctiva, and  an  artificial  separation  always  excites  an  abundant  parenchymatous 
hemorrhage. 

3.  Besides  this  product  adherent  to  the  conjunctiva,  we  always  find  in  the  con- 
junctival sac  a  larger  or  smaller  quantity  of  fluid  secretion.  This  depends  partly  on 
the  deliquescence  and  the  throwing-off  of  the  diphtheritic  deposits.  In  the  begin- 
ning this  secretion  is  thin,  on  account  of  the  quantity  of  tears  which  it  contains. 
It  is  like  whey,  of  a  dirty-gray  color,  translucent,  and  contains  a  number  of  grayish 
or  grayish-yellow  shreds  and  flocculi.  Subsequently,  as  the  deliquescence  of  the 
diphtheritic  product  goes  on,  it  becomes  more  like  pus,  of  a  yellowish-green  color,  is 
more  consistent,  and  appears  at  times  as  thick  as  cream.  It  is  often  mingled  with 
large  rigid  flakes,  which  have  been  separated  here  and  there  from  the  surface  of  the 
conjunctiva.  It  is  generally  quickly  replaced,  until  the  process  has  changed  in 
character. 

Causes. — The  etiology  of  diphtheritic  conjunctivitis  is,  in  part,  the  same  with 
that  of  the  other  forms  of  conjunctival  inflammation.  The  same  external  injuries 
which  may  excite  a  blennorrhcaa,  &c,  may  also  be  the  cause  of  a  diphtheritic  pro- 
cess. The  excessive  use  of  a  strong  solution  of  nitrate  of  silver,  and  of  the  mitigated 
stick  (nitrate  of  silver  and  nitrate  of  potash),  should  be  particularly  noticed  as  an 
important  exciting  cause.  There  is  no  doubt  that  not  a  few  of  the  cases  of  diphthe- 
ritic conjunctivitis  result  from  an  increase  in  the  proliferation  process  in  consequence 
of  the  careless  use  of  caustics.  The  affection  is,  therefore,  less  frequent,  where  this 
sort  of  treatment  is  only  tried  in  cases  of  extreme  necessity. 

"When  any  injurious  influence  acts  upon  a  number  of  persons  at  once,  the 
diphtheritic  conjunctivitis  extends  very  greatly,  and  under  unfavorable  circum- 
stances may  become  epidemic  or  endemic. 

Indeed,  diphtheritic  Conjunctivitis  appears  in  the  epidemics  of  the  so-called  ophthalmia  milir 
taris,  especially  when  the  blennorrhceal  form  predominates.  The  exudation  deposited  on  the 
surface  of  the  conjunctiva  becomes  thickened,  and  forms  fibrinous  collections,  while  the  conjunc- 
tival tissue  itself  enables  us  to  recognize  the  characteristic  infiltration  with  a  tough,  yellow  product. 
But  the  ophthalmia  in  question  appears  most  frequently  iu  the  ophthalmia  of  the  newly-born 
and  of  children.  Certain  epidemics  have  been  very  particularly  characterized  by  the  appear- 
ance of  diphtheritic  products,  and  were  long  since  known  as  ^croupous  form  of  these  ophthalmia?. 

Inoculation,  without  doubt,  is  also  an  important  cause,  and  may  particularly 
influence  the  extension  of  an  epidemic  or  endemic.  Observations  and  experiments 
show  diphtheritic  conjunctivitis  to  be  decidedly  contagious,  and  the  fluid  purulent 
secretion  is  proven  to  be  the  source  of  contagion.  Introduced  upon  the  sound  con- 
junctiva, it  generally  again  excites  a  diphtheritic  conjunctivitis,  more  rarely  a  blennor- 
rhea of  the  pure  form,  whose  inflammatory  products  may  again  excite  a  diphtheritic 
conjunctivitis.  It  may  not  be  denied,  however,  that  diphtheritic  conjunctivitis 
occurring  in  children  may  be  considerably  favored  by  certain  conditions  in  the  con- 
stitution of  the  children  themselves.  In  many  cases  these  conditions  are  alone  suffi- 
cient to  excite  the  disease. 

The  participation  of  the  entire  organism,  as  manifested  by  febrile  action,  goes  to  support  this 
view.  It  is  also  proved  by  the  fact  that  weak  children,  from  mothers  themselves  diseased,  and 
those  who  are  badly  nourished,  or  arc  really  sick,  or  affected  with  constitutional  syphilis,  and 
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particularly  those  of  two  or  three  years  of  age,  are  more  inclined  to  diphtheritic  affections  than 
others.  In  this  respect  the  frequent  combination  of  conjunctival  croup  with  croup  of  other  mucous 
tracts  in  the  same  persons,  and  the  more  frequent  appearance  of  diphtheritic  conjunctivitis  at 
times,  in  which  other  diphtheritic  affections,  especially  those  of  the  respiratory  organs,  as  well 
as  puerperal  fever,  prevail,  are  all  strong  proofs  of  the  correctness  of  this  view.  (Graefe.) 

The  Course  is  quite  variable.  Thus  cases  occur,  especially  in  adults,  in  which 
the  diphtheritic  conjunctivitis  only  forms  an  episode  in  the  course  of  a  blennorrhcea, 
the  secretion  at  times  attaining  a  greater  consistency  and  adhering  to  the  conjunc- 
tiva, but  then  becoming  fluid;  or  the  diphtheritic  conjunctivitis  is  primarily 
developed,  but  immediately  passes  over  into  a  blennorrhcea.  These  are  always  mild 
cases,  really  transition  forms,  in  which  the  croup  of  the  conjunctival  tissue  is  very 
little  developed,  and,  on  the  whole,  plays  a  very  subordinate  part. 

"Where  the  characteristic  changes  in  the  conjunctival  parenchyma  are  more 
prominent,  as  is  more  frequently  the  case  in  children,  the  disease  has  a  more 
permanent  form.  It  may  then  have  been  gradually  developed- from  another  form  of 
conjunctival  -inflammation,  or  have  appeared  as  such  from  the  beginning.  In  the 
latter  case  the  disease  is  generally  accompanied  by  active  symptoms,  and  two  to 
three  days  are  sufficient  to  bring  the  disease  to  perfection.  It  often  reaches  its 
highest  point  by  this  time.  Here,  as  a  rule,  it  remains  for  some  days.  Then  the 
inflammatory  symptoms  begin  to  recede  somewhat,  without  the  infiltration  of  the 
tissue  undergoing  any  considerable  change.  It  generally  requires  one  or  more 
weeks,  before  the  'hardness  of  the  infiltrated  conjunctiva  and  its  grayish-yellow 
fawn-color  disappear.  "We  then  find  the  conjunctiva  more  or  less  deeply  reddened, 
at  the  same  time  relaxed,  spongy,  and  eovered  over  by  purulent  secretion.  Its  sur- 
face also  often  appears  covered  by  large  warty  excrescences,  which  bleed  readily  ; 
the  diphtheritic  conjunctivitis  is  a  trachoma  changed  to  a  blennorrhceal  secretion, 
and  proceeds  in  the  peculiar  way  of  this  form  of  inflammation. 

In  other  cases  of  the  worst  form,  as  soon  as  the  disease  has  reached  its  hight,  the 
necrotic  destruction  of  tissue  begins.  The  deposits  are  thrown  off  in  spots,  leaving 
behind  deep  losses  of  substance,  upon  the  surface  of  which  the  exposed  and  eroded 
vessels  not  unfrequently  cause  severe  hemorrhages.  While  the  infiltration  deli- 
quesces to  a  greater  or  less  extent,  and  the  abundant  purulent  secretion,  which  is 
often  ichorous,  continues  to  increase,  the  tissue  of  the  conjunctiva  becomes  more 
and  more  relaxed,  and,  as  it  were,  more  succulent,  and  spongy,  red  excrescences, 
which  bleed  readily,  spring  up  like  islands  from  the  grayish-yellow  conjunctiva. 
(Graefe.)  These  excrescences  again  deliquesce,  while  their  surroundings  also  become 
relaxed  and  spongy.  The  result  is  a  severe  trachoma  with  purulent  secretion. 
Occasionally  the  already-existing  spongy  softening  is  interrupted  by  a  repetition  of 
the  diphtheritic  exudation,  and  this  latter  may  relapse  two  or  three  times.  But 
generally  the  process,  with  the  commencing  relaxation,  advances  toward  the  end. 

Results. — Diphtheritic  conjunctivitis  is  undoubtedly  one  of  the  most  destructive 
diseases  of  the  eye.  When  the  disease  is  severe,  especially  when  there  is  sudden  and 
great  infiltration  of  the  conjunctival  tissue,  and  it  runs  its  course  without'any  injury 
to  the  eye,  we  may  think  it  a  piece  of  good  fortune.  In  adults,  evil  results  are 
more  to  be  feared  than  in  children.  As  in  other  epidemic  diseases,  the  percentage 
of  unfavorable  cases  is  said  to  be  greater  at  the  commencement  of  the  epidemic 
than  at  the  decline.  (Graefe.) 

Diphtheritic  conjunctivitis  endangers  the  functions  of  the  eye  much  more  than 
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blennorrhcea,  so  that  we  may  consider  it  as  a  good  prognostic  sign  when,  with  gradual 
relaxation  of  the  conjunctiva,  its  color  passes  gradually  into  red,  and  the  disease 
resembles  blennorrhcea.  Our  apprehension  ceases  when  the  secretion  changes  to  one 
which  is  principally  mucous,  but  even  here  the  possibility  of  a  return  of  the  diphthe- 
ritic secretion  and  deposition  in  the  tissue  of  the  conjunctiva  should  not  be  forgotten. 

The  cornea  may  be  destroyed  by  extension  of  the  inflammation  upon  its  tissue, 
and  by  the  formation  of  an  abscess.  It  may  also  be  changed,  by  the  disorganizing 
influence  of  the  secretion,  into  an  ulcerative  process  extending  from  the  surface 
inward.  The  first  danger  is  particularly  threatening,  while  the  process  still 
increases  or  remains  at  its  acme,  with  severe  inflammatory  symptoms.  But  the 
second  danger  exists  as  long  as  the  fluid  secretion  has  a  purulent  character.  Ulcers 
which  occur  in  the  beginning,  or  during  the  first  stages  of  the  process,  are  worse 
than  those  which  occur  in  the  later  stages,  because  the  latter  more  frequently  limit 
themselves,  while  the  former  very  generally  lead  to  total  destruction  of  the  cornea. 

The  conjunctiva  may  be  injured  by  a  partial  or  complete  adhesion  of  one  or  both 
halves  of  the  conjunctival  sac,  or  by,  adhesion  of  the  conjunctival  portions  which  are 
in  contact,  that  is,  by  tbe  occurrence  of  a  posterior  or  anterior  Symblepharon.  It 
may  even  undergo  the  changes  known  as  total  or  severe  xerophthalmia. 

A  similar  result  arises  from  the  degeneration  of  the  spongy,  softened  proliferating 
tissue,  from  its  shrinkage,  shortening,  and  complete  change  into  cicatrical  tissue. 
This  happens  most  frequently,  if  the  proliferating  conjunctival  tissue,  in  consequence 
of  partial  ulceration  or  necrotic  exfoliations,  suffers  loss  of  substance.  Then  cicatri- 
cal, tendinous  net-works  or  patches  are  formed,  between  which  the  spongy  prolifera- 
tions appear  like  little  islands.  These  excrescences  gradually  sink  inward.  The  space 
undergoing  tendinous  degeneration  increases,  and  finally  those  permanent  results 
have  been  developed,  which  leave  no  hope  for  a  restoration  of  the  functions  of  the 
eye.  Such  a  sad  termination  is,  however,  only  to  be  feared  in  very  severe  croup. 
In  the,  happily,  more  frequent  cases  of  less  severity,  the  diffuse  trachoma  which 
remains  behind  may  be  generally  subdued  by  appropriate  treatment. 

Treatment. — Together  with  an  exact  fulfilment  of  the  indications  that  spring 
from  the  cause,  the  treatment  should  aim  at  a  limitation  of  the  tissue  proliferating 
process,  and,  as  far  as  possible,  an  improvement  in  the  circulation  and  nutrition  of 
the  infiltrated  portion.  We  should  also  attempt  to  guard  against  the  dangerous 
effect  of  the  secretion  upon  the  cornea,  and  reduce  to  a  minimum  the  injuries  which 
can  not  be  prevented. 

1.  The  indication  springing  from  the  cause  demands  not  only  the  removal  of  every 
thing  which  may  maintain  or  increase  the  process,  but  it  also  aims  to  prevent  the 
spread  of  the  disease  by  contagion. 

2.  The  indication  from  the  disease  naturally  requires  an  antiphlogistic  treatment, 
and  should  be  more  vigorous  the  severer  is  the  process,  and  the  more  decidedly  its 
sthenic  character  is  indicated. 

a.  Where  the  conjunctival  croup  runs  its  course  with  the  symptoms  of  a  pure 
Chemosis,  when  there  is  great  hyperamiia,  the  swelling  is  hot  and  tense,  the  energetic 
use  of  cold,  with  extensive  local  blood-letting  and  the  severest  antiphlogistic  regimen, 
is  imperative  in  almost  all  cases. 

Under  such  circumstances  especial  weight  is  to  be  laid  upon  the  uninterrupted  application  of 
iced  compresses.  Leeches  should  be  applied  in  great  number  on  the  temporal  or  angular  region, 
and  the  subsequent  bleeding  encouraged.    Some  authors  recommend  deep  incisions,  passing 
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through  the  infiltrated  conjunctiva  into  the  vascular  layer  beneath,  instead  of  leeches.  These 
cause  profuse  hemorrhage,  and  besides  may  considerably  improve  the  circulation  by  relaxing 
the  tension  of  the  infiltrated  portions.  (Jacobson.)  The  great  use  of  such  an  incision  is  disputed, 
however,  by  others,  and  the  deposition  of  a  diphtheritic  exudation  on  the  surface  of  the  wound  is 
one  of  the  consequences  feared.     (Grraefe.) 

Among  the  pharmaceutical  remedies,  mercury  has  been  most  frequently  used,  and  in  large 
doses,  often  even  to  the  extent  of  salivation.     (Graefe.) 

'  Yet  those  who  fcave  most  faith  in  mercury  confess  that  in  some  cases  it  has  been  of  no  use, 
and  has  even  done  harm.  We  naturally  expect  still  less  from  the  alkaline  carbonates  which  were 
at  one  time  in  use.  Internal  remedies  are  therefore  almost  abandoned.  When  there  is  great 
febrile  action,  however,  the_  employment  of  digitalis,  aconite,  &c,  may  be  proper,  since  expe- 
rience shows  that  they  lessen  the  vascular  excitement.  Narcotics  appear  to  be  indicated  especially 
in  very  restless  children. 

h.  If  the  inflammation  has  passed  beyond  its  hight,  if  the  temperature  of  the 
swelling  has  considerably  sunken,  if  the  conjunctiva  appears  bloodless,  perhaps  on 
account  of  the  great  amount  of  the  infiltration,  and  its  nutrition  is  impaired  to  this 
extent,  there  is  no  good  reason  for  the  continuation  of  the  iced  compresses  and  local 
blood-letting.  Gangrene  of  the  tissue  might  be  favored  by  any  further  lessening  of 
temperature,  and  impairment  of  the  nutrition.  The  therapeutical  results  attained 
up  to  this  time,  at  least,  suggest  this  idea.  In  respect  to  the  local  abstraction  of  blood, 
particularly  in  children,  its  effect  upon  the  whole  mass  of  blood  is  to  be  considered, 
because  experience  shows  that  it  is  greater  on  weakly,  reduced  subjects,  who  suffer 
from  conjunctival  croup,  than  in  healthy  and  vigorous  patients.  We  have  become, 
therefore,  as  it  were,  disinclined  to  the  incisions,  with  their  doubtful  result,  and  also 
to  anaplastic  internal  remedies,  that  are  absolutely  and  certainly  inefficacious.  Under 
such  circumstances,  in  the  helplessness  of  our  position  and  the  destructiveness  of 
the  affection,  the  results  of  treatment  have  been  very  lamentable  indeed. 

In  consideration  of  this,  the  application  of  a  pressure-bandage,  with  a  cushion  of 
lint,  dipped  in  a  solution  of  nitrate  of  silver,  gr.  x.  ad§  j  aq.,  destillat.  is  to  be  recom- 
mended. 

This  method  is  particularly  appropriate  in  children,  who  oppose  every  appli- 
cation which  is  at  all  painful,  or  even  unpleasant,  by  severe  crying,  struggling,  &c. 
They  thus  render  even  the  use  of  excellent  remedies  dangerous,  or  actually  injurious. 

Very  brilliant  results  have  been  attained  by  this  method,  not  only  in  isolated  sporadic  cases, 
but  also  during  two  endemics  of  a  malignant  character,  in  one  of  which  the  method  indicated 
under  a,  carried  on  by  a  skillful  hand,  was  sadly  inefficient.  We  do  not  mean  to  say  that  nitrate 
of  silver,  applied  in  this  way,  is  an  excellent  or  even  satisfactory  means  of  treatment.  On  the 
contrary,  it  is  admitted  that,  especially  in  certain  epidemics,  it  has  often  proved  inefficacious. 
Therefore,  in  the  worst  cases,  its  value  is  only  to  be  considered  as  relative,  being  compared  with 
remedies  previously  employed,  and  it  has  still  the  advantage,  that  its  use  involves  less  danger  in 
the  case  of  children. 

c.  Where  conjunctival  croup  appears  with  marked  paleness  of  the  conjunctiva 
and  of  the  lids,  with  decided  oedematous  swelling  of  the  parts,  and  in  the  absence  of 
any  elevation  of  temperature,  a  strict  antiphlogistic  treatment  is  not  appropriate, 
and  the  use  of  nitrate  of  silver  in  connection  with  the  pressure-bandage  has  not  been 
justified.  The  strictest  care  of  the  eyes,  the  prevention  of  any  irritation  from  reach- 
ing themf  causing  them  to  be  covered  with  a  fold  of  soft  linen,  will  then  be  suffi- 
cient, or  will  at  least  do  no  harm.  It  is  to  be  here  remarked,  that  such  a  form  of 
conjunctival  diphtherias  often  occurs  in  ^ery  weakly,  poorly-nourished  children, 
and,  in  spite  of  the  want  of  local  symptoms,  has  an  exceedingly  destructive  course. 
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An  appropriate  constitutional  treatment  is  then  indicated,  but  has  no  greater  effect 
than  local  treatment.  The  cornea  generally  quickly  ulcerates,  and  the  child  often 
dies  soon  after.  - 

3.  In  order  to  prevent  the  destructive  influence  of  the  pus-like  secretion  upon 
the  cornea,  the  conjunctival  sac  should  be  kept  as  clean  as  possible.  Unfortu- 
nately, the  tension  and  size  of  the  palpebral  swelling,  as  well  as  its  great  sensitiveness, 
generally  prevents  the  complete  cleansing,  and  in  case  we  do  succeed,  a  few  minutes 
are  sufficient  to  fill  the  conjunctival  sac  again.  Frequently-repeated  attempts  to 
clean  the  eye  annoy  the  patient  very  much,  and  increase  the  inflammation.  Instilla- 
tion of  nitrate  of  silver,  or  penciling  the  conjunctival  surface  with  solution  of  the 
same  agent,  as  is  done  in  blennorrhcea,  have  been  found  to  be  exceedingly  injurious, 
and  are  almost  generally  recognized  as  pernicious.  There  then  remains  nothing 
more  to  do  than  to  frequently  cleanse  the  eye  from  secretion,  by  means  of  a  bit  of 
picked  lint,  or  the  like.  -If  the  protective  bandage  be  used,  the  compression  of  the 
conjunctival  sac  prevents  any  great  collections ;  besides,  the  secretion  issuing  from 
the  palpebral  fissure  is  readily  absorbed  by  the  cushion  of  lint:,  and  chemically 
changed  by  the  nitrate  of  silver. 

"We  should  particularly  see  to  it,  that  pseudo-membranes,  which  have  become 
partially  detached,  do  not  remain  behind  in  the  conjunctival  sac,  because,  on  the 
movement  of  the  lids,  they  readily  roll  together,  and  cause  considerable  irritation. 
They  should  be  carefully  removed. 

4.  If  the  relaxation  of  the  conjunctiva  is  already  farther  advanced,  if  the  diph- 
theritic infiltration  be  entirely  wanting,  and  if  the  symptoms  of  blennorrhcea  are 
prominent,  or  if  the  whole  tarsal  conjunctiva  proliferates  in  the  form  of  a  diffuse 
trachoma,  then  we  should  begin  with  the  treatment  proper  for  a  purulent  secretion 
from  the  conjunctiva,  or  for  trachoma. 

5.  When  the  infiltrated  conjunctiva  has  become  gangrenous,  any  treatment  may 
do  harm.     Perhaps  the  use  of  moist  heat  may  do  some  good,  e.  g.  cataplasms. 

6.  Ulcerations  in  the  cornea  furnish  different  indications  according  to  the  cir- 
cumstances of  the  cas^,  but  they  do  not  in  any  manner  change  those-  which  depend 
on  the  diphtheritic  process. 

[The  accepted  general  treatment  in  the  United  States,  for  diphtheria  in  any  form, 
is  the  administration  of  iron  and  nutrients,  e.  g.  beef  tea,  until  the  patient  has  rallied 
from  the  depression  caused  by  the  disease.  We  suppose  that  this  is  a3  applicable 
in  diphtheritic  conjunctivitis  as  in  any  other  form  of  this  blood-disease.] 

Authorities.- Graefe,  A.  f.  0.  I.  1.  S.  16S,  176,  et  seq.,  X.  2.  S.  196,— Mis,  Lehrb.  der  Augen- 
heilkunde. Prag.  1859.  S.  322.— Jacobson,  A.  f.  0.  VI.  2.  S.  ISO,  196,  et  seq.  Königsberger  med. 
Jahrb.  III.  S.  78.  et  seq. — Paffensteche?'  und  Sämisch,  Klin.  Beobachtungen.  I.  "Wiesbaden.  1861. 
S.  10. — Stelhoag,  Wiener  med.  Jahrbücher  f.  Kinderhcikimde  II.  S.  126.  III.  S.  34;  Weiner  med. 
Jahrbücher.  Fachbericht.  1861.  S.  246-,  1862.  S.  74.— JSarUn,  kl.  Monatbl.  1864.  S.  259.-6».  Becher 
und  Tetzer,  Wiener  med.  Jahrbücher.  1866.  4.  Heft.  S.  3,  5. 


6.  Trachoma,  or   Ophthalmia    Granulosa  — 
Granular   Conjunctivitis. 

Symptoms.— This,  affection  is  characterized  by  a  peculiar  roughness,  hyperemia, 
and  swelling  of  the  conjunctiva.  These  changes  are  seen  on  the  tarsal  portion,  some- 
times as  hypertrophied  papillw,  again  as  diffuse,  vascular  excrescences,  deeply  rooted 
in  the  conjunctival  tissue  itself,  like  condylomata,  but  which  are  arranged  in  roics  on 
the  palpebral  fold,  and,  resemble  roundish  granules.  They  are  sometimes  of  the  same 
color  as  the  conjunctiva,  and  only  slightly  prominent,  but  again  are  greatly  elevated 
from  its  surface,  and  from  their  shape  and  gelatinous  translucency  resemble  the  spawn 
offish  or  frogs. 

The  appearance  of  the  disease  is  considerably  modified  by  the  greater  or  less 
development  of  the  irregularities  on  the  conjunctiva,  and  according  to  the  con- 
ditions in  which  the  individual  forms  unite  on  this  membrane.  Thus,  from  a  practi- 
cal point  of  view,  the  distinction  of  several  varieties  of  trachoma  seems  useful,  since 
these  differences  affect  not  only  the  course,  but  the  results  and  treatment,  of  the 
disease.     The  various  forms  are : 

Pure  granular. 

Papillary. 

Mixed. 

Diffuse. 

A.  a.  In  a  mild  case  of  granular  trachoma,  we  find  the  base  of  the  palpebral 
fold,  especially  the  lower  half,  abundantly  strewn  with  bodies  resembling  the  spawn 
of  frogs,  which  are  somewhat  swelled,  and  are  traversed  by  a  coarse,  vascular  net- 
work. The  tarsal  portion  appears  somewhat  more  injected  than  normal.  In  the 
worst  forms  the  swelling  of  the  palpebral  fold  is  very  great.  If  the  lids  are  everted, 
it  appears  like  a  large  tumor,  whose  surface  is  thickly  coated  with  larger  or  smaller 
spawn-like  granules,  and  consequently  has  a  very  glandular  appearance.  The  indi- 
vidual granules  are  sometimes  greatly  reddened  at  their  base,  sometimes  surrounded 
by  a  pale-red  confluent  border,  but  more  frequently  there  is  a  marked  swelling, 
which  is  quite  pale,  because  the  granules  rest  on  a  very  pale,  wax-like  basis,  only 
traversed  by  a  few  little  vessels.  The  tarsal  conjunctiva  is,  at  the  same  time,  gener- 
ally very  smooth,  relaxed,  and  more  or  less  deeply  injected.  Often  we  find  on  it 
smaller  spawn-like  granules.  More  frequently,  fine  papillary  granulations  are  seen, 
which  indicate  a  transition  to  mixed  trachoma. 

b.  Pure  papillary  trachoma  is,  in  the  nature  of  things,  always  confined  to  the 
papillary  region  of  the  conjunctiva,  and  is  an  ophthalmia  granulosa  of  a  low  degree 
of  development.  The  tarsal  conjunctiva  is  a  little  relaxed,  and  its  surface  thickly 
strewn  with  fine  granulations.  These  begin  about  one  line  from  the  inner  lip  of  the 
lid,  as  extremely  fine  irregularities  in  the  surface,  of  the  shape  of  a, truncated  cone, 
gradually  increasing  in  size  posteriorly.  In  the  region  of  the  convex  tarsal  border, 
beyond  which  they  pass  for  about  a  line,  they  are  quite  large,  and  are  shaped  more 
like  papillary  tubercle,  having  a  thick  pedicle.  The  papillary  region,  with  the  pro- 
liferating papillaa  upon  it,  as  long  as  the  inflammatory  process  is  active,  and  in  gen- 
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eral  during  conditions  of  severe  irritation,  appears  sometimes  of  a  bright  red  color, 
and  again  darker,  of  a  bluish  tint,  and,  in  scorbutus,  it  is  a  purple-brown.  Subse- 
quently, the  hyper£emic  redness  becomes  paler,  and,  in  consequence  of  the  more 
abundant  collection  of  opaque  cells  on  its  surface,  has  more  of  a  rose-red,  violet,  or 
dirty  grayish-brown,  tint. 

c.  Mixed  trachoma,  which  has  been  described  by  others  as  catarrhal  inflam- 
matory, or  blennorrhoeal  inflammatory,  trachoma  (Seitz),  is  the  most  frequent — 
indeed,  it  is  the  ordinary — form  of  ophthalmia  granulosa.  The  image  of  the  disease 
is  made  up  from  the  symptoms  of  granular  and  papillary  trachoma.  The  papillary 
region  is  markedly  swelled,  somewhat  relaxed,  and  thickly  covered  by  papillary 
excrescences,  which  generally  far  exceed  the  pure  papillary  trachoma,  and  often  form 
a  transition  to  the  diffuse  form  of  granulations  by  their  broad  base,  nodular  shape,  and 
disposition  to  run  into  each  other. 

The  palpebral  fold,  on  eversion  of  the  lids,  is  pressed  forward  like  an  elongated 
tumor,  on  whose  surface  the  trachomatous  bodies  rest,  arranged  in  rows.  But 
they  do  not  always  have  the  characteristic  spawn-like  appearance,  as  in  the  pure 
granular  trachoma.  On  the  contrary,  they  appear,  as  a  rule,  much  less  developed, 
and  are  therefore  readily  overlooked.  From  their  close  arrangement  in  rows,  they 
look  like  small,  slightly  elevated  swellings  or  borders,  of  the  same  color  with  the 
hyperasmic  basis,  on  whose  surface  shallow  and  oblique  indentations,  at  equal  dis- 
tances from  each  other,  indicate  the  individual  granules.  Still,  very  frequently, 
isolated  granules  in  these  swelliDgs  stand  out  prominently  from  their  pale  color,  as 
well  as  their  greater  translucency  and  larger  size.  "We  not  unfrequently  find 
these  little  swellings  composed  almost  entirely  of  such  diaphanous  and  distinctly- 
marked  granules,  and  interspersed  with  isolated,  spawn-like  bodies.  But  a  pre- 
dominance of  these  completely-developed  spawn-like  granules,  or  an  exclusive 
formation  of  the  swellings,  from  irregularities  of  the  latter  kind,  is  one  of  the  most 
unfrequent  occurrences  in  mixed  trachoma.  In  the  latter  case,  the  redness,  just  as 
in  pure  granular  traehoma,  is  somewhat  less.  In  other  places  the  palpebral  fold 
and  the  tarsal  conjunctiva  generally  appear  uniformly  red.  The  shade  of  color  i^, 
according  to  the  severity  of  the  disease,  sometimes  of  a  light-red,  again  of  a  dark 
blood-red,  or  mixed  with  gray,  playing  into  a  rose,  violet,  or  bluish  color. 

d.  Diffuse  trachoma  may  be  described  as  a  higher  grade  of  development  than  the 
mixed  trachoma,  and  is  distinguished  by  the  amount  of  neoplastic  formations  in  and 
upon  the  conjunctiva,  as  well  as  by  the  ordinary  participation  of  the  cartilnge,  of 
the  integument,  and  the  cornea.  The  papillary  region  is  greatly  swollen,  relaxed, 
spongy,  and  covered  with  diffuse  granulations  up  to  a  point  near  the  inner  lip  of  the 
lid.  These  raise  up  from  the  deeper  layers  of  the  conjunctival  tissue,  and  are  very 
irregular  neoplnstic  formations.  They  are  separated  from  each  other  by  deep  fossa?. 
They  are  superficially  velvety,  or  villous,  occasionally  resembling  a  cock's  comb,  or 
broad  condylomata.  The  palpebral  fold  is  greatly  flattened,  and  thickly  covered 
with  trachomatous  granules,  which,  just  as  in  mixed  trachoma,  vary  in  size,  trans- 
lucency, color,  &c. 

The  frequent  occurrence  of  large  duplicutures  in  the  hypcrtrophied  palpebral  folds  deserves 
especial  mention.  (Amnion.)  These  folds  may  be  found  on  auy  portion  of  the  conjunctival  sinus, 
although  in  the  greater  number  of  cases  they  are  only  an  enlargement  of  the  plica  semilunaris. 
Not  unfrequently  they  are  an  inch  in  length,  with  a  breadth  of  several  lines,  and  very  generally 
attain  a  very  great  thickness.  They  cover  a  large  portion  of  the  anterior  surface  of  the  globe, 
like  a  third  lid.     In  the  first  stages  of  trachoma,  as  long  as  the  sub-conjuuctival  tissue  is  still  very 
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much  swelled,  we  scarcely  ever  find  such  folds,  at  least  not  of  the  size  just  mentioned.    It  appears 
as  if  the  shrinkage  of  the  sub-conjunctival  tissue  had  something  to  do  with  these  formations. 

B.  The  picture  of  trachoma  is  completed  by  a  number  of  morbid  symptoms  of 
subordinate  importance,  -which  are  common  to  all  or  several  forms  of  the  disease. 

The  semilunar  fold  and  caruncle  are  greatly  swelled  and  reddened.  In  severe 
granular  and  mixed  as  'well  as  in  diffuse  trachoma,  the  former  is  often  thickly  covered 
"with  spawn-like  bodies. 

The  ocular  conjunctiva  in  granular  and  pure  papillary  trachoma  is  not  unfre- 
quently  quite  normal  during  the  entire  course  of  the  disease,  or,  at  the  highest,  shows 
some  evanescent  vascular  injection.  In  severe  granular  trachoma,  sometimes  in  the 
later  stages,  it  attains  a  very  peculiar  waxy  appearance,  and  contains  spawn-like 
granules  in  the  zone  near  the  palpebral  fold.  In  mixed  and  especially  in  diffuse 
trachoma  it  generally  appears  in  the  beginning  greatly  injected,  often  evenly  red- 
dened, swelled  by  serous  infiltration,  frequently  even  really  chemotic.  In  the  decline 
in  the  disease,  the  swelling  rapidly  diminishes,  the  even  redness  is  lost  in  an  irregular 
vascular  net-work,  and  this  finally  disappears,  so  that  the  ocular  conjunctiva  at  times 
looks  quite  normal,  and  only  shows  the  pathological  condition  of  the  vessels  by  its 
extraordinary  tendency  to  congestion.  In  the  diffuse  form,  it  sometimes  occurs  that, 
after  the  decrease  of  the  swelling,  quite  an  amount  of  hypertrophy  is  recognized  by 
the  spongy  relaxation  and  by  a  decided  thickening  of  the  tissue. 

The  secretion,  generally  speaking,  is  always  increased.  In  the  beginning,  the 
lachrymal  secretion  generally  predominates,  the  fluid  is  watery.  In  granular 
trachoma  this  often  continues  as  long  as  the  disease  continues,  although  the  tears 
are  somewhat  viscid,  and  are  of  a  yellowish  hue.  In  the  other  forms  small  fiocculi 
of  turbid  mucus  are  at  the  same  time  mingled  with  it,  and  these  increase  rapidly,  so 
that  the  secretion  resembles  that  of  a  severe  acute  catarrh,  and  at  times  even  a 
blennorrhoea.  In  the  later  stages,  after  the  process  has  passed  into  the  chronic  course, 
it  again  decreases  in  quantity,  becomes  turbid  and  of  a  mucous  character,  as  in  a 
chronic  catarrh.  The  patients  then  complain,  at  intervals,  of  exceedingly  annoying 
dryness  of  the  conjunctival  sac. 

-  The  lids,  when  the  proliferation  process  is  severe,  that  is,  in  the  beginning  of  the 
severe  forms,  are  frequently  slightly  reddened  and  swollen  more  or  le-s,  not  unfre- 
quently  chemotic,  like  the  conjunctiva.  If  the  severity  of  the  inflammation  decreases 
subsequently,  the  swelling  recedes  and  the  normal  color  returns.  Yet  the  mobility 
remains  somewhat  impaired.  This  is  particularly  true  of  the  upper  lid,  whose  edge 
is  always  decidedly  depressed,  so  that  the  palpebral  fissure  seems  somewhat 
narrowed.  The  swelling  of  the  palpebral  fold  hinders  to  some  degree  the  action  of 
the  levator  palpebral. 

In  the  severer  forms  of  granular  trachoma,  as  well  as  in  the  mixed  form,  and 
especially  in  diffuse  trachoma,  the  inflammatory  participation  of  the  cartilage  is  added  to 
this.  This  swells,  relaxes,  loses  its  resisting  power,  and  is  easily  distended  under  the 
pressure  which  the  conjunctival  swelling  causes,  and  is  enlarged  in  the  direction  of  the 
palpebral  fissure,  so  that  the  edges  of  the  lids  are  elongated.  If  the  conjunctival 
swelling  has  been  chemotic,  and  if  it  rapidly  decreases,  the  lids  do  nqt  then  fit  the 
globe.  The  upper  lid  hangs  down  loosely  and  frequently  covers  a  portion  of  the 
lower.  T>ut  the  latter  stands  off  from  the  globe,  or  sinks  down  from  its  own  weight, 
even  becomes  actually  everted,  exposing  the  granulated  palpebral  conjunctiva — a 
condition  which  has  been  called  ectropion  luxurians. 
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In  severe  granular  trachoma,  the  meibomian  glands  are  at  times  affected,  as  is  evinced  by  great 
swelling  about  their  openings,  and  by  their  consequent  appearance  as  granules,  which  perfectly 
•resemble  those  of  the  palpebral  fold,  and  are  closely  pressed  together  on  the  inner  lip  of  the  lid. 

The  vision  is  generally  somewhat  impaired.  Cloudy  vision  is  a  very  common 
symptom,  especially  in  the  morning.  Besides,  the  eyes  are  very  irritable.  They  are 
very  sensitive  to  every  external  injury,  especially  to  smoke,  dust,  wind,  impure  air, 
bright  light.  They  will  bear  no  kind  of  straining,  reading,  writing,  or  any  kind  of 
fine  work;  artificial  illumination,  particularly,  excites  the  most  unpleasant  sensa- 
tions-, causes  a  marked  increase  of  the  hyperemia  and  secretion,  and  even  favors  the 
proliferation  of  tissue. 

The  cloudiness  of  vision  depends,  on  the  one  hand,  on  the  mucous  secretion  of  the  conjunctiva, 
and  on  the  other  on  the  thickening  of  the  epithelial  layer  of  the  cornea.  The  latter  appears  again 
to  be  dependent  in  part  on  increased  formation,  partly  on  decreased  throwing-off  of  the  epithelium 
as  a  result  of  the  limitation  of  the  movements  of  the  lids. 

The  process  is  frequentlycontinued  upon  the  cornea,  and  becomes  a  vascular 
keratitis,  which  subsequently  leads  to  trachomatous  pannus.  Occasionally  a  disten- 
tion of  the  cornea  occurs,  with  its  'extremely  unpleasant  results — staphyloma  or 
ectasia,  resulting  from  pannus,  on  account  of  the  lessening  of  the  resistance  of  the 
corneal  tissue. 

Complications. — Besides  the  complications,  which  occur  where  trachoma 
accompanies  blennorrhoea,  diphtheritic  and  membranous  conjunctivitis,  and  which 
are  really  no  complications,  but  only  blennorrhoea,  &c,  in  which  the  morbid  con- 
junctiva is  at  the  same  time  hypertrophied,  the  complication  with  herpetic  or 
phlyctenular  disease  should  be  especially  mentioned,  since  this  very  frequently 
affects  the  treatment  very  markedly,  and  to  some  extent  the  course  and  results. 

Such  a  complication  is  always  indicated  by  a  severe  injection  of  the  episcleral 
and  conjunctival  vascular  net-work,  by  pain  and  photophobia,  lachrymation  and 
spasm  of  the  lids.  These  symptoms  then  generally  continue  until  the  herpetic 
process  has  run  its  course.  Not  unfrequently  relapses  of  the  phlyctenular  disease 
lead  to  herpetic  pannus  of  the  conjunctiva  and  of  the  cornea,  or  extensive  corneal 
ulcers  are  developed  on  the  basis  of  herpetic  efflorescences. 

Causes. — It  does  not  seem  as  if  trachoma  were  a  symptom  of  any  constitutional 
disease.  It  seems  to-be  a  purely  local  affection,  always  caused  by  external  inju- 
ries affecting  the  conjunctival  sac  itself.  These  injurious  influences  are  the  same 
that  have  been  described  as  the  exciting  causes  of  catarrh,  blennorrhea,  &c. 
"Why  it  is,  that  in  one  case  one  form  of  conjunctivitis  is  excited,  and  in  another 
a  different  one,  is  not  fully  explained.  Still,  it  can  scarcely  be  improper  to  assume 
that  the  frequent  or  even  the  uninterrupted  effect  of  noxious  influences  may  cause  a 
tendency  to  hypertrophy,  by  the  maintenance  of  a  certain  condition  of  irritation. 
Thus  the  proliferating  process,  having  once  broken  out,  may  come  to  be  trachoma 
in  the  conjunctiva,  which  is,  as  it  were,  prepared  for  it.  This  agrees  well  with  the  fact, 
that  places  in  which  a  great  number  of  people  live  together,  and  where  care,  clean- 
liness, and  ventilation  are  insufficient,  furnish  the  greatest  number  of  cases  (Cunier), 
while  persons  who  are  only  at  long  intervals,  and  for  a  relatively  short  time,  exposed 
to  such  influences,  are  more  rarely  affected  with  trachoma,  having  acquired  instead 
of  it  a  catarrh,  a  blennorrhoea,  «fee. 

Contagion  plays  the  most  important  part.     The  number  of  cases  caused  in  this 
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way  is  at  any  rate  in  excess,  especially  in  places  in  which  a  great  numher  of  persons 
live  together,  and  come  in  contact,  or  use  the  same  washing  materials,  as  is  apt  to 
be  the  case  in  barracks,  workhouses,  hotels  of  the  lower  class,  &c.  If  in  such 
places  a  number  of  persons  once  become  affected  with  trachoma,  and  if  these  are 
not  carefully  separated  from  the  healthy  ones,  the  number  of  those  affected  increases 
very  rapidly.  Thus  contagion  becomes  an  important  factor  in  the  development  and 
extension  of  certain  endemics  and  epidemics,  which  have  become  a  permanent 
plague.  In  the  same  way  may  be  explained,  by  the  contagious  property  of  tra- 
choma, the  examples  of  the  disappearance  of  the  disease  from  the  place  where  it 
originated,  to  appear  in  branches  of  the  family  or  in  entire  households  who  were 
in  places  completely  free  from  the  disease,  and  who  were  not  exposed  to  the 
noxious  influences  which  first  excited  trachoma. 

The  purulent  and  muco-purulent  secretion  of  a  trachomatous  conjunctiva  must 
alone  be  considered  as  the  bearer  of  the  contagion.  The  watery  secretion  of  the 
pure  granular  trachoma,  as  well  as  the  turbid  mucous  product  of  ancient  papillary, 
mixed,  and  diffuse  trachoma,  which  contains  no  pus-elements,  is  scarcely  contagious, 
or  only  very  slightly  so. 

The  destructive  power  of  the  conjunctival  secretion  is  the  greater  in  propor- 
tion to  its  resemblance  to  pus,  and  the  severity  of  the  inflammation. 

It  should  be  here  remarked  that  a  trachoma  by  no  means  always  results  from  such  a  transfer- 
ence of  the  trachomatous  secretion.  Occasionally  a  pure  catarrh  or  a  blennorrhcea  occurs.  But 
on  the  other  hand,  again,  the  secretion  of  a  pure  catarrh,  or  pure  blennorrhcea,  a  urethral 
discharge  brought  in  contact  with  the  conjunctiva,  may  excite  not  only  a  blennorrhcea,  but  also  a 
mixed  or  diffused  trachoma. 

Up  to  the  present  time  there  is  no  reasonable  ground  for  believing  that  contagion 
is  possible,  except  by  the  immediate  contact  of  the  conjunctiva  with  the  contagious 
secretion  itself.  Contagion  through  the  air,  it  being  the  carrier  of  finely-divided, 
dust-like  particles  of  the  contagious  secretion,  it  is  true,  is  not  impossible ;  but  it 
has  not  been  demonstrated.  Such  a  view  has  not  indeed  even  been  once  made  to 
appear  probable. 

If  the  air  were  the  carrier  of  the  contagious  material,  the  number  of  cases  among  soldiers 
would  be  the  same  as  among  other  classes  of  men.  But  the  number  is  incomparably  greater 
among  the  former  than  the  latter. 

It  is  believed  that  children  under  five  years  of  age  are  not  liable  to  trachoma.  This  may  be  true 
of  pure  granular  trachoma,  but  papillary,  mixed,  and  diffuse  trachoma  are  by  no  means  unfrequent 
in  children.  Persons  also  more  than  fifty  years  of  age  are  not,  as  some  believe,  free  from  the 
danger  of  trachomatous  disease.  There  is  no  doubt,  however,  that  the  period  of  life  between 
twenty  and  forty  years  of  age  furnishes  the  largest  proportion  of  cases,  and  that,  not  speaking 
of  soldiers,  males  are  much  more  apt  to  suffer  from  the  disease  than  females.  The  reason  of  this 
is  easily  seen  by  a  merely  superficial  examination  of  the  causes  of  trachoma. 

Course. — Trachoma  is,  in  the  strictest  sense  of  the  term,  a  chronic  affection. 
Still,  the  manner  of  its  course  varies  exceedingly. 

1.  The  manner  in  which  trachoma  is  developed  is  very  different  in  different  cases. 

a.  In  persons  who,  on  account  of  their  way  of  living,  are  frequently,  or  even 
continually,  exposed  to  irritations  of  the  conjunctiva,  it  not  unfrequently  occurs  that 
what  are  apparently  very  evanescent  catarrhal  inflammations  are  often  repeated  at 
short  intervals,  but  always  disappear  either  spontaneously  or  by  the  aid  of  treat- 
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ment.    But  these  attacks  always  add  a  few  granules  and  granulations  to  those 
already  existing,  until  finally  the  symptoms  of  trachoma  are  evident. 

5.  In  other  cases,  it  is  thought  in  the  beginning  that  we  are  dealing  with  a 
severe  catarrhal  inflammation,  a  herpes,  or  the  like.  These  processes  are  protracted, 
however,  have  exacerbations  and  remissions,  while  the  trachomatous  excrescences 
gradually  appear,  and  increase  more  and  more,  until  finally  the  symptoms  of 
trachoma  get  the  upper  hand. 

c.  Trachoma  is  very  often  developed  in  an  acute  and  independent  way.  The 
conjunctiva  becomes  suddenly  injected  with  troublesome  sensations  or  pain,  a  rough 
vascular  net-work  may  be  seen  on  the  lateral  portions  of  the  ocular  conjunctiva, 
while  at  the  same  time  it  becomes  cedematous.  The  hyperasmia  of  the  conjunctiva 
increases  rapidly,  as  also  the  subjective  symptoms,  and  with  them  appear  the  secre- 
tion of  a  great  quantity  of  tears,  mingled  with  muco-purulent  flocculi.  Within  a  few 
hours  or  days  it  becomes  general.  The  lids  are  reddened,  oedeniatous,  sensitive  to 
pressure,  especially  about  the  borders  of  the  lids ;  they  are  moved  with  difficulty, 
and  therefore  the  palpebral  fissure  is  narrowed  or  even  closed.  If  we  now  examine 
the  conjunctiva,  its  roughness  will  be  seen  to  be  very  decided,  and  within  a  short 
time  the  trachoma  has  become  very  severe. 

d.  Mixed  and  diffuse  trachoma  also  frequently  occur  during  the  course  of  a 
blennorrhoea,  diphtheritic  or  membranous  conjunctivitis.  The  trachomatous  pro- 
liferation of  tissue  is  often  manifest  in  the  first  stages  of  these  processes.  The 
roughness  of  the  conjunctiva,  however,  often  first  appears  at  the  highest  stage, 
which  is  then  apt  to  last  for  a  very  long  time.  But  the  granules  and  granulations 
are  first  noticed  when  the  process  is  already  on  the  decrease. 

2.  The  severity  of  the  inflammatory  symptoms  subsequently  diminishes,  and  the 
relaxation  of  the  parts  is  very  strikingly  seen.  Then  a  continual  variation  between 
exacerbations  of  the  irritations  and  remissions  occur,  which  latter  are  often  so 
complete,  in  mild  cases,  that  the  patient  scarcely  notices  that  his  eyes  trouble  him, 
and  is  only  annoyed  by  the  cloudiness  of  vision  at  times,  as  well  as  by  the  inability 
to  bear  even  slight  irritations.  In  this  way  trachoma  may  exist  for  months  and 
years,  without  changing  to  any  extent,  until  it  is  finally  cured  or  arrives  at  a  per- 
manent form,  or  suddenly  has  an  impetus  given  it  by  a  new  injury,  and  appears 
again  in  a  more  acute  form. 

Results. — 1.  Trachoma  of  any  variety  may  get  well  spontaneously.  The  way 
to  this  is  through  resorption  of  the  granules,  never  by  suppuration.  The  papillary 
and  diffuse  granulations  may,  however,  be  obliterated  by  continual  throwing-off  of 
their  superficial  epithelial  layers,  and  the  retrocession  and  absorption  of  the  new 
elements  in  the  parenchyma  of  the  different. parts  of  the  conjunctiva. 

The  prospect  of  spontaneous  and  complete  cure  is  the  greatest  in  children. 
Even  a  diffuse  and  severe  trachoma  often  disappears  within  a  comparatively  short 
time ;  in  young  persons  within  a  few  weeks  or  months,  without  leaving  any  evil 
results.  In  adults  we  have  less  hope  of  this  result.  Recent  trachoma  of  not  a  very 
severe  form,  in  adults,  not  unfrequently  gets. well  of  itself,  but  months  are  always 
required  for  this,  and  it  is  presupposed  that  the  patient  is  placed  under  perfectly 
favorable  conditions,  and  that  the  causes  producing  trachoma  have  been  repressed. 
Severer  mixed  and  diffused  trachoma,  occurring  in  adults,  only  very  exceptionally 
get  well  spontaneously.  In  by  far  the  greatest  number  of  cases,  permanent  injury 
of  the  conjunctiva  occurs,  if  a  rational  treatment  has  not  been  entered  upon.    These 
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may  impair  the  functions  of  the  lids  and  of  the  cornea.  The  hypertrophied  tissue 
hardens,  becomes  thicker,  and  finally  becomes  dry,  bloodless,  and  tendinous,  and 
at  the  same  time  lessens  in  size  by  shrinking. 

a.  In  consequence  of  this  the  papillary  granulations  become  very  much  smaller, 
without  losing  their  peculiar  shape.  They  are  very  pale,  grayish,  opaque,  or  even 
translucent  and  colorless,  like  a  kind  of  dirty  glass,  but  besides,  at  times,  so  hard  that 
rubbing  them  with  a  hard  body  causes  a  distinct  friction-sound. 

The  palpebral  conjunctiva,  on  which  they  rest,  then  appears  of  a  pale,  yellowish- 
gray  color,  or  reddish  gray,  only  traversed  by  a  few  larger  vessels,  very  tough  and 
resisting.  Its  sensitiveness  is  markedly  decreased,  its  secretory  power  almost  en- 
tirely destroyed.  As  a  consequence  of  this,  such  patients  suffer  very  much  from 
dryness  of  the  conjunctiva. 

&.  In  very  severe  mixed,  and  particularly  in  diffuse,  trachoma,  where  the  pro- 
liferation of  tissue  is  always  markedly  observed  in  the  whole  thickness  of  tbe  pal- 
pebral conjunctiva,  the  papillary  portion  not  unfrequently  entirely  disappears  in 
shriveling  cicatritial  tissue. 

These  cicatrices  are  generally  seen  as  tendinous,  brilliant,  whitish-gray  strige, 
which  run  off  in  the  most  different  directions,  and  thus  sometimes  form  a  coarse, 
again  a  fine,  net-work,  which  is  woven  into  the  tissue  of  the  conjunctiva  itself, 
traversing  this  its  whole  thickness,  and  being  united  to  the  surface  of  the  cartilage. 
In  the  meshes  of  this  net-work  we  still  find  loose  reddish  or  yellowish -gray  tissue. 
It  is  not  unfrequently  elevated  from  the  conjunctival  surface  in  the  form  of  fleshy 
growths.  These  strise  occur  most  frequently  in  the  middle  of  the  palpebral  con- 
junctiva, and  then  generally  attain  the  greatest  size. 

In  other  cases  we  meet  with  tendinous  and  whitish  spots  with  radiate  or  cloudy 
borders,  which  generally  indicate  a  fatty  deposit.  In  consequence  of  this  the  tears 
flow  over  them,  without  being  taken  up  at  all.  They  occur  alone  and  also  in  company 
with  reticulate  cicatrices,  or  lying  either  very  supez"ficially,  or  seizing  upon  the  deep 
structures,  and  are  then  connected  to  the  cartilage  by  tendinous  branches.  In 
isolated  cases  we  meet  with  extensive  cicatritial  spots  of  this  kind,  in  whose  bounds 
the  conjunctival  tissue  is  entirely  wanting,  being  broadly  attached  to  the  cartilage  by 
its  lower  surface,  and,  as  it  were,  welded  to  this.  Occasionally  the  entire  papillary 
region  is  destroyed  in  this  way. 

Cases  are  not  wanting  in  which  such  cicatritial  spots  have  been  irregularly  drawn 
together  to  hard  cartilaginous  swellings,  with  radiate,  thick,  cord  or  leaf  like 
branches.  These  are  considerably  elevated  above  the  surrounding  conjunctiva,  and 
cause  irregular  folds  in  the  latter.  These  radiate  thick  cicatrices  scarcely  belong  to 
the  trachomatous  process  as  such,  but  are  generally  due  to  too  strong  and  deep 
cauterizations  with  solid  nitrate  of  silver. 

c.  Similar  changes  are  observable  not  only  in  the  purely  granular,  but  also  in  the 
mixed  and  diffuse,  forms  of  trachoma.  In  consequence  of  the  degeneration  of  the 
proliferating  tissue,  the  granules  gradually  flatten,  even  disappear  entirely,  and  final- 
ly the  palpebral  fold  appears  entirely  smooth  and  markedly  thicker.  "When  there  has 
been  previous  excessive  proliferation  it  is  also  more  rigid  and  very  white,  occasion- 
ally even  tendinous,  and  only  traversed  by  a  few  vessels  forming  a  coarse  net-work, 
or  with  no  vessels  at  all.  It  has  ceased  to  be  a  mucous  membrane,  and  superficially, 
at  least,  has  become  fibrous. 

This  change  often  affects  only  individual  portions  of  the  palpebral  fold.  These 
look  as  if  they  were  covered  by  irregularly-formed  tendinous  patches.    In  other 
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cases  the  palpebral  fold  is  entirely  changed  into  a  tendinous  non-vascular  membrane, 
the  extent  of  whose  surface  is  far  less  than  normal.  In  less  severe  forms  of  the  dis- 
ease, and  when  the  shrunken  cicatririal  tissue  is  more  irregularly  distributed,  this 
lessening  of  surface  is  often  observed  in  a  folding  of  the  affected  conjunctival  por- 
tion vertically.  If  the  lid  is  everted,  these  folds  are  very  distinct,  and  we  see  and 
feel  that  they  are  thick  tendinous  cords  and  membranous  structures,  in  which  the 
conjunctival  tissue  is  embedded,  extending  into  the  sub-conjunctival  tissue.  It 
renders  this  latter  tense,  by  reason  of  its  shortness,  and  thus  pushes  forward  the 
neighboring  conjunctiva.  "We  generally  find  several  of  these  folds  in  the  same  lid, 
occasionally  also  single  ones  in  the  lateral  portions  of  the  palpebral  fold.  These 
are  particularly  prominent  on  any  lateral  motion  of  the  globe.  These  are  folds 
designated  as  the  first  degree  of  the  so-called  posterior  Symblepharon.  In  cases  of 
the  severest  affection  of  the  conjunctiva  the  shrinking  is  apt  to  be  more  even. 
The  palpebral  fold  is  entirely  changed  to  a  tendinous  structure,  is  shortened,  and 
consequently  its  base  is  pressed  out  more.  The  tarsal  conjunctiva  then  appears 
immediately  behind  the  convex  tarsal  border,  upon  the  corresponding  zone  of  the 
scleral  surface,  or  springs  from  the  tarsal  surface  upon  the  globe,  being  extended 
there  as  scleral  conjunctiva.  Under  such  circumstances  the  characteristic  vertical 
folds  are  also  wanting. 

This  condition  is  called  a  severer  form  of  posterior  Symblepharon.  Still  this 
shortening  of  the  conjunctiva  is  not  always  the  result  of  shrinkage.  It  may  also 
proceed  from  an  adhesion  of  both  surfaces  of  the  palpebral  fold.  Such  adhesions 
occur  especially  frequently  in  consequence  of  excessive  cauterizations,  particularly 
if  the  superficial  epithelial  layers  are  destroyed  by  the  caustic,  and  thus  surfaces  of 
a  wound  are  brought  in  contact. 

d.  It  is  evident  that,  in  such  a  great  shortening  of  the  conjunctival  sac,  not  only 
the  palpebral  fold  but  also  the  other  parts  of  the  conjunctiva  must  take  part  in  the 
shrinking  process.  This  is  then  plainly  seen  on  the  ocular  conjunctiva,  since  its  most 
anterior  zone,  which  does  not  appear  markedly  shortened,  attains  a  peculiar  pale  and 
rigid  appearance.  In  the  first  place,  it  becomes  less  vascular  by  means  of  the  degen- 
eration of  the  connective  tissue  composing  it;  and,  in  the  second  place,  it  loses  its 
natural  elasticity,  so  that  on  the  motions  of  the  globe  it  is  drawn  in  fine  concentric 
folds. 

e.  The  appendices  of  the  conjunctiva,  the  semi-lnuar  fold  and  caruncle,  under 
such  circumstances,  are  apt  to  shrivel  and  gradually  become  obliterated,  so  that  we 
recognize  them  with  difficulty. 

2.  "With  the  destruction  of  the  corneal  tissue,  the  trachomatous  process  within 
the  bounds  of  the  conjunctiva  has  found  its  natural  termination.  While  this  termi- 
nation is  being  reached,  as  is  well  understood,  the  appearance  of  the  trachomatous 
conjunctiva  varies  exceedingly ;  in  quite  a  number  of  cases  the  subsequent  develop- 
ment of  the  spawn-like  bodies  is  quite  marked.  These  appear  singly  or  in  greater 
number  upon  the  palpebral  fold,  and  occasionally  also  on  the  tarsal  conjunctiva, 
again  disappearing  in  part,  giving  place  to  others. 

In  patients  with  diffuse  or  mixed  trachoma,  where  the  treatment  has  been  left 
off  too  soon,  this  new  proliferation  of  tissue  not  unfrequently  becomes  very  great,  so 
that  the  granular  trachoma  appears  much  more  prominent  than  before,  and  thus 
attains  much  the  upper  haud  over  the  granulations  on  the  palpebral  conjunctiva. 
But  in  cases  also  in  which  no  treatment  has  been  ever  carried  on,  or  when  the 
process  has  never  been  altered  by  remedies  which  directly  and  powerfully  affected 
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the  morbid  conjunctiva,  proliferation  of  such  bodies  is  often  observed  for  years  after 
and  during  the  existence  of  a  mixed  or  diffuse  trachoma.  The  tarsal  conjunctiva  and 
the  palpebral  folds  attain,  under  such  circumstances,  in  consequence  of  the  continuous 
proliferation  of  tissue,  a  peculiar  gelatinous  appearance,  while  in  some  places  signs 
of  a  quite  far-advanced  degeneration  are  seen.  Indeed,  we  find  these  gelatinous 
degenerations  of  the  conjunctiva  with  the  peculiar  granules,  as  a  rule,  combined 
with  granulations  which  have  become  pale  and  hard,  and  also  with  maculated  or 
reticulated  cicatrices  of  the  palpebral  conjunctiva,  with  posterior  Symblepharon,  and 
similar  changes  in  the  cartilage  and  in  the  cornea. 

It  is  evident  that  these  granulations  belong  to  the  later  stages  of  mixed  and  diffuse 
trachoma.  It  would  be  unnecessary  to  mention  this,  if  they  had  not  been  declared  to  be  the 
expression  of  a  very  peculiar  process,  whose  origin  is  to  be  sought  for  in  a  scrofulous  or  tuber- 
culous dyscrasia.  {Ai-lt.)  In  consideration  of  this  latter  point,  it  is  only  to  be  remarked  that 
the  changes  in  the  conjunctiva  in  question  have  been  observed  in  robust  and  healthy  persons, 
and  that  their  more  frequent  occurrence  in  pale,  weak,  and  in  apparently  prematurely  old,  persons, 
is  for  the  greater  part  dependent  on  the  fact  that  the  eye-affection  has  existed  for  years,  and  also 
on  the  physical  and  moral  depression  caused  by  this  long  duration  of  the  disease,  as  well  as  the 
continuous  use  of  powerful  internal  remedies. 

3.  Alterations  in  the  cornea  and  lids,  which  often  take  part  in  the  trachomatous 
process,  are  frequently  united  to  the  symptoms  of  conjunctival  shrinkage. 

a.  We  generally  find  the  cornea  hazy,  in  a  state  of  pannus,  occasionally  xerotic, 
in  some  cases  ectatic. 

b.  The  cartilage  of  the  lid  very  frequently  suffers,  entirely  apart  from  its  tracho- 
matous proliferation,  from  continuous  recurring  inflammation  of  the  meibomian 
glands.  In  the  further  course  of  severe  trachoma,  it  shrinks  and  becomes  distorted 
in  various  ways,  or  is  contracted  to  a  roundish  swelling.  The  meibomian  glands 
are  then  almost  entirely  destroyed,  but  they  are  in  part  changed  into  irregular 
cavities  filled  with  a  friable  or  fluid  mass,  after  their  openings  have  been  closed 
{chalazion.) 

c.  The  edges  of  the  lids  are  often  swollen,  tylotic,  affected  with  trichiasis  or 
partial  madarosis. 

d.  Not  ^infrequently  permanent  turning  in  or  out  of  the  lids  occurs,  entropion 
and  ectropion.  The  entropion  is  generally  a  consequence  of  tendinous  degenera- 
tion of  the  conjunctiva.  The  palpebral  fold  and  the  tarsal  conjunctiva  being 
shortened  by  the  continued  destruction  of  the  tissue,  the  surface  of  the  lid,  the  inner 
lips  being  obliterated,  is  turned  in  toward  the  globe,  and  often  even  distended,  so 
that  some  lashes  protrude  from  the  row,  and  appear  to  grow  from  the  surface  away 
from  the  outer  lips  of  the  lid.  The  further  formation  of  the  entropion  is  assisted 
by  the  spasm  of  the  lids.  This  appears  in  the  inflammatory  stage  and  during  the 
exacerbation  of  the  process,  at  times  with  great  severity,  and,  when  the  lashes  have 
already  been  turned,  it  assists  somewhat  in  maintaining  them  in  this  position.  The 
gradual  thickening  and  shrinkage  of  the  tissue  of  the  cartilage  is  then  the  cause  of 
this  distortion  becoming  permanent.  Still  the  shrinkage  of  the  cartilage  is  sufficient 
of  itself  to  cause  such  an  entropion. 

In  severe  mixed  and  particularly  in  diffuse  trachoma,  which  is  accompanied  in 
the  first  /stages  by  considerable  swelling  of  the  lids  and  conjunctiva,  ptosis  of  the 
upper  and  ectropion  of  the  lower  lid  often  occur.  Occasionally  both  lids  are  turned 
outward»     The  eversion  of  the  lachrymal  punctum  favors  the  ectropion   and  the 
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deficient  carrying-off  of  the  tears.  This  is  evident,  even  in  slight  elevations  of  the 
edges  of  the  lids,  by  continuous  dropping  of  the  tears.  It  leads  to  erythematous 
inflammations  .and  excoriations  of  the  lids  and  cheeks,  and  subsequently  to  their 
shrinkage  ;  and  thus  the  improper  position  of  the  lid  is  increased,  and  at  the  same 
time  the  inflammation  in  the  conjunctiva  and  cartilage  maintained,  and  further 
degeneration  favored. 

Treatment. — We  should  first  very  assiduously  attempt  to  remove  the  cause  of 
the  disease,  but  afterward  the  treatment  is  to  be  so  conducted,  that  the  prolifera- 
tion of  tissue  shall  be  limited,  and  the  already  existing  trachomatous  new-formations 
removed  without  injury  to  the  normal  elements  of  the  conjunctiva. 

A.  Among  isolated  collections  of  persons,  e.  g.  among  soldiers,  in  asylums, 
prisons,  manufactories,  &c,  we  must  see,  above  all  things,  to  the  prevention  of  the 
disease.  Tor  this  purpose  all  the  causes  of  the  trachoma  should  be  carefully  consid- 
ered, and  the  proper  hygienic  rules  be  insisted  upon.  But  if  the  disease  has  already 
broken  out,  the  prevention  of  contagion  should  oppose  a  barrier  to  its  extension. 
Separation  of  the  affected  from  the  healthy,  and,  when  this  is  not  possible,  limita- 
tion of  their  intercourse  with  each  other,  form  the  chief  object  of  attention  from  the 
medical  attendant. 

In  individual  cases  the  indications  from  the  cause  will  demand  the  removal  or 
keeping  away  of  all  injurious  influences  which  may  possibly  increase  or  maintain 
the  process,  and  therefore  the  eyes  should  be  carefully  protected.  Besides,  where 
one  eye  is  affected,  the  transference  of  the  secretion  to  the  healthy  one  should 
be  prevented  where  it  is  possible.  For  this  purpose  it  is  necessary,  so  long  as  the 
process  remains  acute  and  runs  its  course  with  the  secretion  of  muco-purulent  ma- 
terial, to  protect  the  eye  with  a  hermetical,  or  at  least  a  protective,  bandage. 
But  if  the  trachoma  has  already  become  chronic,  it  need  not  be  worn,  inconsidera- 
tion  of  the  slight  contagious  property  of  the  secretion,  and  the  annoyance  of  a 
bandage.  "We  may  then  avoid  contagion  by  the  greatest  care  in  washing  the  face, 
use  of  the  hands,  &c.  Careful  patients  may  very  often  prevent  the  affection  of  tlie 
*  other  eye. 

B.  The  direct  treatment  of  trachoma  varies  exceedingly,  according  to  the 
manner  in  which  the  disease  is  developed,  according  to  the  intensity  of  the  tissue 
proliferation  process,  the  form  and  extent  of  the  trachomatous  neoplastic  forma- 
tions, &c. 

1.  If  the  trachoma  appears  with  the  symptoms  of  a  blennorrhcea,  attention  is  to 
be  directed  to  it  rather  in  a  prognostic  than  therapeutical  way.  Trachoma  first  influ- 
ences the  indications  to  any  extent,  when  the  dangerous  condition  of  things  has 
been  removed,  and  the  trachoma,  as  such,  appears  in  the  foreground. 

2.  If  the  form  of  the  disease  has  changed  in  this  way,  or  if  the  trachoma  has 
been  primarily  developed,  the  severity  of  the  inflammation  at  the  time  will  deter- 
mine the  choice  of  methods  of  treatment.  "Wherever  the  sthenic  character  of 
the  disease  appears  prominent,  or  a  condition  of  severe  irritation,  the  antiphlo- 
gistic treatment  is  the  only  proper  method,  whether  it  be  in  the  beginning  of  the 
disease,  or  during  an  exacerbation.  Every  irritating  procedure  is  to  be  strictly 
avoided.  The  means  for  this  are  strict  care  of  the  eyes,  a  general  antiphlogistic 
regimen,  the  use  of  cold  applications,  instillations  of  a  solution  of  atropine,  &c. 

3.  If  the  relaxation  of  the  conjunctiva  is  already  observed,  and  there  is  no 
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marked  injection  of  the  vessels  in  the  episcleral  tissue,  it  is  time  to  attempt  the 
removal  of  the  trachomatous  neoplastic  formations  by  direct  treatment. 

"We  can  not  conceal  the  fact  that  it  is  harder,  in  practice,  to  learn  this  point  of  time  than  in 
theory.  There  are  cases  in  which  all  the  above  indications  seem  to  be  fulfilled,  and  vet  direct 
treatment  of  the  trachoma  will  not  be  borne,  but  excites  exceedingly  severe  and  even  dangerous 
exacerbations  of  the  inflammatory  process,  which  make  an  immediate  return  to  an  antiphlogistic 
treatment  necessary. 

On  the  other  hand,  cases  occur  in  -which  the  inflammatory  proliferation  of  tissue,  in  spite  of 
all  antiphlogistic  treatment,  continues,  with  all  the  symptoms  of  severe  nervous  irritation,  for 
weeks.  From  a  theoretic  stand-point,  every  irritative  means  of  treatment  appears  to  be  contra- 
indicated,  and  yet  this  is  what  it  actually  requires.  Happily,  such  cases  are  comparatively  rare, 
and  we  may  easily  protect  ourselves  from  mistakes  by  first  experimentally  employing  the  weaker 
modes  of  direct  treatment,  if  the  condition  of  severe  irritation  be  too  protracted. 

The  scissors,  nitrate  of  silver,  and  sulphate  of  copper,  are  the  direct  means  of 
treatment  of  trachomatous  neoplastic  formations. 

Sugar-of-lead  was  at  one  time  used,  and  much  was  said  of  its  efficacy.  It  was  used  both  in 
concentrated  solutions  and  in  the  form  of  a  powder.  {Buys,  Warlomont.)  Both  preparations 
were  placed  in  large  quantity  on  the  trachomatous  conjunctiva,  and  after  they  had  acted  for  a 
time,  the  excess  was  removed  with  lukewärm  water.  Thus  a  slough  was  formed  which  covered 
the  whole  penciled  conjunctival  surface,  and  enveloped  the  granulations.  This  slough  was  very 
adherent,  and  it  was  often  several  days  before  it  was  loosened.  In  the  mean  time  it  acted  as  a 
foreign  body,  and  as  such  was  very  troublesome.  It  even  increased  the  existing  irritation  and 
the  proliferation  of  tissue,  so  that  it  was  not  rare  to  see  the  granulations  grow  instead  of  decrease 
under  the  slough.  This  occurs  the  more  readily  because  the  slough  remaining  behind  prevents,  or 
at  least  weakens,  the  effect  of  the  lead  on  the  neoplasia.  In  a  similar  way,  tannin,  tincture  of 
opium,  dilute  nitric  acid,  &c,  have  been  tried,  but  the  results  attained  are  far  inferior  to  those 
from  nitrate  of  silver  or  the  sujphate  of  copper. 

The  choice  of  the  remedy  is  generally  determined  by  the  form,  size,  and  consist- 
ency of  the  trachomatous  new-formations. 

a.  Cock's-cornb  or  cauliflower  granulations,  or  those  which  are  very  prominent  aüd 
comparatively  large  and  pedunculated,  should  be  cut  off  with  the  scissors.  It  is 
imperatively  necessary,  in  doing  this,  to  avoid  any  injury  to  the  proper  conjunctival 
tissae;  otherwise  cicatrices  are  formed  which  do  harm.  This  is  the  reason  that,  in 
granulations  with  a  comparatively  broad  base  and  slight  elevation,  the  scissors  are  not 
to  be  recommended.  Besides  the  granulations  are  not  easily  brought  within  the 
blades  of  the  scissors,  without  at  the  same  time  getting  the  conjunctiva  between  them. 

The  patient  is  placed  on  a  chair  during  the  operation.  An  assistant,  standing 
behind  him,  supports  the  head  and  the  everted  lids,  while  another  restrains  the 
hemorrhage.  The  granulations  are  cut  off  with  scissors  curved  on  the  flat.  One 
granulation  should  be  cut  off  after  the  other,  close  to  the  base.  The  operation  there- 
fore demands  much  time  and  patience,  but  is  not  painful,  provided  the  scissors  do 
not  cut  the  conjunctiva.  It  should  be  remarked,  that  it  would  cause  great  trouble  to 
attempt  to  cut  down  the  granulations  smoothly  to  the  conjunctiva.  "We  should  be 
contented  with  cutting  off  the  more  prominent  granulations  clown  to  a  slight  residuum. 
Cauterizations  with  nitrate  of  silver  should  do  the  rest.  Tet  these  should  not  be 
undertaken  before  one  or  two  days  after.  Cold  applications  are  to  be  made  imme- 
diately after  the  operation,  in  order  to  restrain  the  hemorrhage  and  limit  the 
reaction .. 

~b.  Large,  very  prominent,  but  diffuse  granulations,  with  broad  bases,  are  best 
subdued  by  the  use  of  the  mitigated  nitrate  of  silver. 
22 
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e.  In  severe  mixed  trachoma,  as  well  as  in  the  diffuse  form,  where  the  granula- 
tions were  either  slightly  developed  in  the  beginning,  or  cut  off  by  the  scissors 
or  the  mitigated  stick,  so  that  their  breadth  was  greater  than  hight,  pencilings  of  the 
roughened  conjunctival  portion  with  strong  solutions  of  nitrate  of  silver,  fifteen  to 
thirty  grains  to  the  ounce  of  distilled  water,  are  to  be  particularly  recommended. 

d.  In  such  cases,  if  the  smoothing  out  of  the  granulations  is  already  far  advanced, 
or  if  we  are  dealing  with  a  low  form  of  mixed  trachoma,  a  pure  papillary  or  granular 
trachoma,  pencilings  with  a  weaker  solution,  five  to  ten  grains  to  the  ounce  of  water, 
are  to  be  advised.  Then  we  wish  the  formation  of  very  thin  sloughs,  because  the 
deeper  action  of  stronger  caustics  may  easily  endanger  the  proliferating  conjunctiva 
itself,  and  cause  the  formation  of  cicatrices.  The  choice  of  the  strength  of  the 
solution  depends  upon  the  desired  effect.  The  caustic  will  be  the  weaker,  the 
smaller  are  the  neoplastic  formations. 

e.  It  not  unfrequently  occurs,  that  in  some  parts  of  the  conjunctiva,  especially  in 
the  vicinity  of  the  convex  tarsal  border,  permanent  granulations  of  considerable 
size  remain,  while  in  other  places  the  trachomatous  roughness  rapidly  yields  to  the 
means  in  question.  In  such  cases  the  prominent  excrescences  should  be  removed 
with  the  mitigated  nitrate  of  silver  (nitrate  of,  silver  and  nitrate  of  potash),  but  the 
other  parts  of  the  conjunctiva  penciled  with  the  proper  solution. 

f.  If,  after  the  smoothing-off  of  the  trachoma,  the  coujunctiva  remains  very  much 
relaxed,  if  the  catarrhal  secretion  appears  quite  abundant,  and  we  therefore  require 
rather  a  strong  astringent  effect  than  a  powerful  cauterization,  the  best  means  is  the 
use  of  a  crystal  of  sulphate  of  copper,  or  an  ointment  of  five  grains  sulphate  copper 
to  two  drams  of  simple  cerate. 

g.  In  secondary  gelatinous  trachoma,  also,  the  sulphate  of  copper  is  to  be  recom- 
mended, so  long  as  papillary  or  diffuse  granulations  of  large  caliber  do  not  demand 
a  strong  caustic  action. 

The  broad  surface  of  the  crystal  has  the  advantage,  that  the  greatest  chemical  action  affects  the 
most  prominent  points,  and  in  this  way  remains  of  granulations  may  be  cauterized,  while  the 
portions  of  conjunctiva  lying  between  experience  the  astringent  action.  Sulphate  of  copper, 
with  vigorous  use,  is  indeed  a  caustic,  and  was  for  a  long  time  almost  exclusively  used  in  the 
treatment  of  trachoma.  It  is  only  recently  that  it  was  displaced  as  a  peculiar  caustic  by  solutions 
of  nitrate  of  silver,  and  properly  so,  since  these  latter  act  much  more  powerfully  and  more 
certainly. 

The  sulphate  of  copper  ointment  furnishes  a  very  advantageous  substitute  for  the  crystal, 
•especially  when  the  patient  can  not  visit  the  surgeon  every  day.  The  patient  may  easily  intro- 
duce the  ointment  into  the  conjunctival  sac  by  means  of  a  camel's-hair  brush,  or  allow  it  to  be 
done  by  others. 

We  may  also  use  the  sulphate  of  copper  in  solution,  3  j  ad  §j  aq.  destillat.,  penciling  it  on  the 
conjunctiva  in  the  same  way  as  the  stronger  solutions  of  nitrate  of  silver.  Still,  it  is  much  inferior 
to  the  latter  where  we  desire  a  powerful  effect. 

The  object  of  the  cauterization  is  to  bring  the  conjunctiva  back  to  a  normal 
condition.  Eemembering  this,  we  can  not  be  sufficiently  warned  of  the  danger  of 
deep  cauterizations,  especially  with  nitrate  of  silver  in  substance,  for  this  always 
leads  to  the  formation  of  extensive  cicatrices.  It  may  be  considered  as  a  rule, 
without  exception,  that  at  each  cauterization,  even  in  cases  of  very  severe  trachoma, 
we  should  confine  ourselves  to  the  production  of  a  very  superficial  slough.  A 
second  rule  requires  that  the  caustic  should  not  touch  parts  where  there  are  no 
trachomatous  formations. 
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Instillations  are,  therefore,  to  be  utterly  abandoned.  Weak  collyria  do  no  good  in  a  trachoma, 
and  stronger  ones  act  upon  the  ocular  conjunctiva  and  the  cornea,  as  well  as  on  the  trachoma- 
tous granulations.  They  are,  therefore,  dangerous  in  proportion  to  their  curative  action  on 
trachoma. 

Generally,  we  should  use  the  caustic  once  a  clay.  A  more  frequent  repetition  is 
not  advisable.  The  best  time  for  the  application  is  the  morning,  two  or  three  hours 
after  awaking  from  sleep.  Immediately  after  sleep,  the  conjunctiva  appears  hyper- 
asmic,  and  the  caustic  irritates  much  more.  Tor  the  same  reason,  cauterization 
immediately  after  a  meal  should  be  avoided.  Just  before  a  meal  is  also  not  a 
proper  time,  since  the  irritation  caused  may  be  easily  increased  by  masticatioD,  and 
by  a  full  stomach. 

"We  should  not  think,  however,  that  the  cauterization  is  to  be  carried  on  every 
day  until  the  trachoma  has  disappeared.  "\7e  should  never  neglect  the  exact  exam- 
ination of  the  conjunctiva  and  the  neighboring  parts,  before  we  proceed  to  the 
application  of  the  caustic.  It  very  often  occurs,  that  some  injurious  influence  has 
temporarily  increased  the  irritation  of  the  eyes.  This  may  be  recognized  more 
especially  by  a  greater  injection  of  the  fine  episcleral  vessels,  by  sensitiveness,  .pro- 
fuse lachrymation,  and  a  lighter  shade  of  the  redness.  If  this  be  the  case,  the  cauter- 
ization should  be  omitted,  and  a  pure  antiphlogistic  treatment  substituted,  until 
these  symptoms  of  irritation  have  again  disappeared.  If  this  precaution  be  neglected, 
and  the  cauterization  continued  in  spite  of  the  warning  indications,  the  result  is  gen- 
erally a  considerable  increase  of  the  inflammation.  Herpetic  efflorescences  then  very 
often  shoot  up  on  the  conjunctiva  or  cornea,  which  not  unfrequently  endanger  the  eye. 
At  any  rate,  the  patient  will  not  tolerate  the  continuation  of  the  caustic,  and  we  are 
finally  compelled  to  give  up  its  use  for  weeks  at  a  time.  Then  the  conjunctiva 
has  an  opportunity  to  allow  the  formation  of  the  trachomatous  growths  to  reach  the 
former  or  a  greater  size. 

If  trachoma  has  once  become  chronic,  and  if  the  irritation  which  is  apt  to  accom- 
pany the  first  stages  has  yielded,  we  should  have  no  object  in  confining  the  patient 
to  his  room  any  longer.  The  enjoyment  of  the  fresh  air  is  necessary  under  such  cir- 
cumstances. Still,  the  patient  should  be  warned  as  to  any  excesses.  He  should  take 
proper  care  of  the  eyes,  and  avoid  all  causes  that  may  produce  congestions  of  the 
upper  half  of  the  body. 

4.  Cases  exceptionally  occur,  particularly  of  ancient  trachoma,  which  offer  a 
remarkable  resistance  to  the  means  of  treatment  which  have  been  named,  and  in 
which,  after  energetic  cauterization  for  weeks,  m>  change  in  the  condition  is  to  be 
observed.  A  marked  advance  in  the  degeneration  of  the  conjunctival  tissue  has 
then  occurred.  ~We  also  here  and  there  meet  with  cases  of  chronic  and  even  invet- 
erate trachoma,  in  which  cauterizations  are  not  borne  at  all.  They  react  on  every 
application  with  very  severe  and  permanent  irritation,  if  not  by  herpetic  affections 
or  other  forms  of  keratitis.  In  such  cases,  whether  with  or  without  pannus,  we 
may  use  lukewarm  compresses  or  cataplasms.  (Graefe.)  Occasionally  these  are 
useful  in  relaxing  the  tissue,  and  thereby  favoring  resolution,  besides  markedly 
diminishing  the  sensitiveness.  In  some  cases,  even  a  spontaneous  recession  of  the 
granulations  has  been  seen.  In  other  cases,  cauterizations  begun  with  care,  and 
increased,  are  again  borne,  and  become  useful.  Aqua  chlori  is  also  highly  spoken 
of  under  snch  circumstances.  {Graefe.)  In  particularly  old  and  obstinate  affections 
of  this  kind,  if  accompanied  by  pannus,  we  may  try  the  inoculation  of  blennorrhceal 
secretion,  and  we  may  perhaps  attain  good  results  with  it.    (Piringer,  Beider.) 
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5.  It  is  time  to  stop  the  cauterizations,  when  the  trachoma  has  been  so  far  sub- 
dued that  it  requires  oblique  illumination  from  a  lamp  to  show  any  irregularities  in 
the  conjunctiva,  and  if  the  redness  remaining  has  a  tint  of  yellow  in  it,  and  the 
swelling  has  lessened. 

It  will  be  best,  perhaps,  to  gradually  increase  the  intervals  between  the  cauteri- 
zations, cauterizing  every  two  days  at  first,  and  then  every  three  or  four  days. 

The  object  of  these  experimental  cessations  of  cauterizations  is  to  ascertain  if 
the  proliferation  of  tissue  in  the  conjunctiva  still  continues,  and  if  the  slight  remain- 
ing unevenness  of  the  conjunctival  surface  be  not  merely  a  symptom  of  a  hyperamic 
swelling  of  the  papillary  bodies,  kept  up  by  the  cauterization  itself,  and  which  im- 
mediately disappears  when  this  influence  ceases  to  act.  It  not  unfrequently  occurs, 
that  inexperienced  practitioners  protract  such  slight  hypersemic  swellings  excessively 
by  continuous  cauterization.  But,  even  after  complete  disappearance  of  the  rough- 
ness of  the  conjunctiva,  the  patient  is  not  to  be  considered  as  safe.  In  order  to 
prevent  a  return  of  the  affection,  the  eyes  should  be  carefully  used  for  a  long  time. 

6.  If,  in  ancient  trachoma,  hypertrophied  conjunctival  folds  of  some  breadth  are  found  in  the 
palpebral  fold,  these  should  be  cut  off  with  the  scissors  close  to  their  base,  since  they  do  not 
readily  yield  to  cauterization,  as  experience  teaches  us,  and  they  may  with  good  reason  be 
esteemed  the  cause  of  the  persistence  of  a  great  irritation.  In  the  early  stages  of  trachoma,  such 
large  folds  do  not  easily  occur,  and  they  are  of  less  significance,  because  they  are  apt  to  disappear 
with  the  recession  of  the  trachoma,  as  we  may  see  in  the  semilunar  fold.  Under  such  circum- 
stances, their  removal  by  the  scissors  would  not  be  justified. 

7.  If  corneal  pannus  is  combined  with  conjunctival  trachoma,  the  method  of  treat- 
ment is  to  be  the  same  as  if  there  were  no  pannus.  This  generally  disappears  under 
treatment,  or  becomes  a  permanent  corneal  opacity,  before  the  roughness  of  the  con- 
junctiva is  subdued.  But  if  the  trachoma  is  united  with  a  pannous  keratitis,  or  herpetic 
keratitis,  it  is  generally  advisable  to  limit  ourselves  to  antiphlogistic  treatments  as  long 
as  the  inflammatory  symptoms,  and  especially  the  nervous  symptoms,  predominate 
to  any  great  degree.  It  is  only  when  this  method  of  treatment  remains  without  re- 
sult, in  spite  of  a  very  good  condition  of  the  patient,  that  we  may  undertake  experi- 
mental cauterizations  of  the  conjunctiva  with  weak  solutions.  Occasionally  under 
their  use  the  inflammation  recedes  very  quickly.  Not  unfrequently,  however,  it  in- 
creases very  markedly,  and  may  even  put  the  eye  in  great  danger.  Occasionally  the 
ointment  of  the  yellow  oxide  of  mercury  does  good  service  under  such  circumstances, 
especially  when  the  herpetic  character  is  a  little  more  prominent  and  the  severest 
symptoms  of  irritation  have  yielded. 

In  doubtful  cases  of  this  kind  an  elliptical  piece  has  been  cutout  from  the  lid,  and  it  is  claimed 
that  good  results  have  been  attained  by  this  treatment.  It  is  believed  that  the  pressure  of  the 
lid  is  thus  diminished,  and  the  nutrition  of  the  conjunctiva  and  cornea  favorably  acted  upon. 
(Graefe.) 

8.  If  either  lid  be  everted,  its  replacement  should  be  immediately  attempted.  In 
the  first  stages  of  acute  trachoma  this  will  often  be  sufficient.  But  if  the  lid  again 
becomes  everted,  in  consequence  of  the  distention  of  the  cartilage,  60  long  as  the 
inflammatory  swelling  is  very  great,  it  is  better,  when  rigid  antiphlogistic  treatment 
is  necessary,  to  leave  it  for  the  time  in  its  abnormal  position.  If  then  the  swelling 
gradually  decreases,  and  relaxation  takes  place,  the  ectropion  may  be  readily  acted 
upon.  If  the  eversion  be  only  partial,  the  cauterization  of  the  conjunctiva  is  gener- 
ally sufficient,  together  with  the  contraction  thus  caused,  to  relieve  the  trouble.    But 
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if  the  eversion  be  complete,  the  lids  should  be  replaced  arid  kept  in  their  proper 
position  by  an  appropriate  bandage.  As  long  as  the  bandage  is  used,  cauterizations 
with  nitrate  of  silver  are  not  to  be  recommended,  because  the  throwing  off  of  the 
thick  eschar  is  rendered  very  difficult,  and  irritation  favored.  Sulphate  of  copper 
is  to  be  preferred  until  the  lids  will  remain  in  their  normal  position  without  a  band- 
age, when  cauterizations  with  nitrate  of  silver  may  be  undertaken.  It  is  less  useful 
to  use  the  nitrate  of  silver  from  the  beginning,  and  then  to  apply  the  bandage  after 
each  throwing  off  of.  the  eschar. 

Slitting  up  the  lower  canaliculus  is  superfluous,  under  such  circumstances,  since 
the  ectropion  may  be  almost  always  perfectly  overcome. 

Authorities.— Eble,  Ueber  den  Bau  und  die  Krankheiten  der  Bindehaut.  Wien.  1828.  S.  97, 
147,  et  seq. — Die  sog.  contag.  oder  egypt.  Augenentzündung.  Stuttgart.  1839.  S.  1,  80,  et  seq. 
— Piringer,  Die  Blennorrhoe  am  Menschenauge.  Graz.  1841.  S.  35,  46,  et  seq. — Ammon,  Zeitschrift 
A.  f.  0.  III.  S.  235. — Gunier,  Ann.  d'oc.  XX.  S.  152. —  Gulz,  Die  sog.  egypt.  Augenentzünduug. 
Wien.  1850.  S.  18,  41,  et  seq.— Ärlt,  Die  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  18,  23,  39,  et 
seq.—Stellwag,  Zeitschrift  der  Wiener  Aerzte.  1851.  II.  S.  903,  et  seq.  Ophth.  II.  S.  801-846.— 
— Mackenzie,  Tratte  prat.  d.  mal.  d.  yeux.  traduit  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  664, 
et  seq. — Buys  und  Warlomont,  ibid.  S.  748. —  Warlomont,  kl.  Monatbl.  1863.  S.  491. — Seite,  Hand- 
buch der  ges.  Augenheilkunde.  I.  Erlangen.  1855.  S.  43,  46,  et  seq. — Congress  d'ophth.  de  Bru- 
xelles.  Compte  rendu.  Paris.  1858.  S.  198-354. — Congress  intern,  d'ophth.  de  Paris.  Compte 
rendu.  Paris.  1863.  S.  48,  81,  115,  et  seq. — Quadri,  De  la  granulation  palp.  Naples.  1863.  S.  12,  16. 
22,  W.—Graefe,  A.  f.  O.  VI.  S.  123,  et  seq.  X.  2.  S.  191  et  seq.—Secondi,  Clinica  di  Genova, 
Riassunto.  Torino.  1865.  S.  5.— Bader,  Ophth.  hosp.  Rep,  IV.  1.— Snellen,  kl.  Monatbl.  1866.  S. 
170.— Schwalle,  ibid.  S.  276. 


7.     Herpes   of    the    Conjunctiva  —  Phlycten- 
ular  Conjunctivitis. 

Symptoms. — This  disease  is  characterized  by  circumscribed  and  roundish  inflam- 
matory points,  ranging  in  size  between  a  poppy  and  hemp  seed,  which  are  developed  in 
the  conjunctiva,  with  evidences  of  greater  or  less  ciliary  irritation  and  conjunctival 
hyperemia. 

The  original  form  of  these  inflammatory  points  is  a  roundish  exudation  nodule. 
At  the  summit  of  the  nodule,  as  a  rule,  exudation  of  a  serous  fluid  very  soon  occurs. 
This  lifts  up  the  epithelium,  and  thus  causes  a  pellucid  vesicle,  which  again  changes 
to  a  so-called  lymph  or  pus  vesicle,  by  alterations  in  its  contents.  It  generally 
ruptures  very  soon,  and  then  it  is  seen  as  a  roundish,  sharply-defined  excoriation, 
surrounded  by  shreds  of  epithelium.  It  is  soon  covered  by  an  opaque,  grayish,  or 
fatty-looking  coating,  and  heals  over,  or  it  is  changed  to  a  superficial,  roundish, 
sharply-defined  little  ulcer,  which  either  heals  up  or  becomes  a  penetrating  ulcer, 
by  a  gradual  deliquescence  of  the  original  substance  forming  the  nodule. 

These  efflorescences  are  most  frequently  seen  on  the  limbus  conjunctivalis. 
They  are  there  found  singly,  or  scattered  in  greater  number,  or  thickly  collected 
together  in  portions  of  the  corneal  periphery,  or  even  on  the  entire  edge  of  the  cor- 
nea, surrounding  it  like  a  border.  They  also  occur  frequently  in  the  anterior  zone 
of  the  ocular  conjunctiva,  especially  on  the  portion  in  the  palpebral  fissure,  where 
they  are  also  sometimes  found  singly,  and  again  in  irregular  groups.  It  is  only 
exceptionally  that  they  occur  in  the  palpebral  fold,  on  the  tarsal  conjunctiva,  and 
on  the  surface  of  the  edge  of  the  lid. 

But  it  is  quite  common  to  find  such  efflorescences  on  the  cornea  and  the  conjunc- 
tiva at  the  same  time.  Generally  they  appear  in  the  different  stages  of  development, 
because  they  are  of  different  age.  Efflorescences  which  have  healed,  and  those 
which  are  recent,  nodules,  vesicles,  and  ulcers,  often  stand  near  each  other. 

Herpes  of  the  conjunctiva  is  always  developed  where  hyperajmia  has  previously 
existed.  Where  the  process  is  limited  to  the  development  of  a  single  group  of 
efflorescences  or  vesicles,  the  hyperamiia  very  often  appears  sharply  bounded. 
The  efflorescences  are,  at  the  point,  of  fan-like  arrangement  of  injected  conjunc- 
tival and  corneal  vessels.  The  long  axis  of  this  is  always  in  a  meridional  direc- 
tion, and  its  broad  end  is  directed  toward  the  palpebral  fold.  More  frequently, 
however,  and  in  the  existence  of  a  number  of  efflorescences  scattered  or  grouped 
together,  the  conjunctiva  and  episcleral  tissue  are  densely  injected  throughout  their 
entire  extent,  the  former  being  even  completely  and  evenly  reddened.  A  serous 
infiltration  is  generally  recognized  in  the  hyperfomic  portions  of  the  conjunctiva. 
Occasionally  they  also  appear  markedly  swelled.  The  secretion  is  watery,  as  long 
as  the  nervous  irritation  is  more  prominent ;  subsequently,  catarrhal  products  are 
mingled  with  the  increased  lachrymal  secretion. 

The  burning  or  stinging  pain  is  particularly  to  be  mentioned  among  the  subject- 
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ive  symptoms.  It  precedes  the  hyperemia  and  the  efflorescence,  and  forms  in 
general  the  first  striking  symptoms  of  the  process.  After  the  outbreak  of  the  char- 
acteristic inflammatory  points,  it  disappears  to  a  great  extent,  or  passes  into  the 
sensations  peculiar  to  catarrhal  conjunctivitis,  i.  e.  sensations  of  pressure,  itching, 
biting,  and  the  like.  If  it  continues,  it  is  because  still  further  efflorescences  arise. 
It  is  only  rarely  that  the  pain  is  severe ;  where  there  is  severe  pain,  especially  in 
combination  with  severe  photophobia,  we  have  good  reason  to  believe  that  we  are 
dealing  with  a  corneal  herpes. 

The  Causes  are  the  same  as  those  which  may  produce  herpes  of  the  cornea. 
Like  this,  conjunctival  herpes  is  sometimes  primarily  developed,  sometimfs  it  appears 
in  the  form  of  a  catarrhal  inflammation,  blennorrhcea,  trachoma,  &c,  especially 
when  it  is  treated  in  a  too  irritating  manner,  or  when  the  eye  is  exposed  to  the 
action  of  other  sources  of  irritation. 

It  should  be  particularly  noted  that,  on  the  development  of  an  herpes  zoster  in 
the  region  of  the  frontal  or  the  infraorbital  nerve,  single  or  groups  of  efflorescences 
shoot  up  on  the  conjunctiva  and  cornea. 

Course  and  Results. — The  herpetical  disease  generally  has  a  typical  course, 
and  usually  passes  through  its  cycle  within  eight  days.  Such  a  course  is  taken 
as  a  rule,  particularly  in  cases  in  which,  in  the  absence  of  a  very  decided  predisposi- 
tion to  the  affection,  an  accidental  and  temporary  injurious  influence  has  been  the 
cause.  A  burning  or  stinging  pain  opens  the  scene.  The  characteristic  vascular 
injection  occurs  within  a  few  hours,  and,  on  the  second  or  third  day,  we  may  dis- 
tinguish the  peculiar  efflorescences,  which  rapidly  pass  through  the  above-decribed 
metamorphosis,  and  are  generally  well,  in  the  time  indicated.  In  the  mean  time  the 
swelling,  and  also  the  hyperaeinia,  recede  somewhat,  but  then  the  symptoms  of 
relaxation  become  evident,  and  very  frequently  a  greater  amount  of  catarrhal  secre- 
tion occurs.  The  disease  advances,  as  it  were,  to  recovery  through  a  catarrhal 
inflammation. 

The  typical  aspect  of  the  course  is  sometimes  obliterated  by  the  fact  that  fresh 
outbreaks  occur  from  time  to  time.  It  also  not  unfrequently  occurs  that  the  exco- 
riated base  of  a  former  vesicle  becomes  afterward  infiltrated  to  a  greater  extent,  and 
becomes  a  superficial  or  even  penetrating  ulcer,  by  deliquescence  of  the  inflamma- 
tory product.  This  extends  further  and  further,  and,  when  it  is  situated  on  the 
limbus  conjunctivalis,  is  continued  upon  the  cornea,  and  may  here  cause  very 
unpleasant  results. 

Pannus  herpeticus  is  a  very  peculiar  result,  which  is  also  described  by  the  names 
ophthalmia  varicosa,  tuberculosis  conjunctivae,  sclerotitis,  &c.  It  is  preceded  by  an 
eruption  of  herpetic  efflorescences,  existing  for  a  long  time  on  some  portion  of  the 
ocular  conjunctiva.  It  therefore  almost  exclusively  occurs  in  persons  who  are  very 
particularly  inclined  to  herpetic  efflorescences,  or  who  can  not  be  withdrawn  from 
harmful  influences  which  continually  act  upon  the  eyes. 

The  nature  of  pannus  herpeticus  is  a  collection  of  thickly-arranged  herpetic 
efflorescences  of  varying  age,  which  lie  in  a  hypertrophied  and  vascular  tissue, 
exactly  as  seed  or  fruit  in  its  covering  (the  pericarpium). 

The  affected  portion  of  the  conjunctiva,  in  consequence  of  the  proliferation  of 
tissue  and  of  the  great  hyperemia,  appears  greatly  swelled,  often  elevated  a  line 
above  the  base  of  the  other  conjunctiva,  and  forms  a  large  and  generally  evenly-red, 
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kidney-shaped  swelling,  the  hilus  of  which  surrounds  the  cornea  in  a  large  or 
smaller  arc,  while  its  convex,  irregular,  serrated  border  is  drawn  out  posteriorly,  and 
is  lost  in  several  bundles  of  thick,  greatly-distended  vessels,  which  pass  on  in  a  merid- 
ional direction  to  the  palpebral  fold,  "where  they  extend  into  the  depth  of  the  orbit.  In 
this  swelling  are  found  a  great  number  of  herpetic  efflorescences,  close  together, 
and  mingled  with  secondary  ulcers,  as  well  as  with  cicatritial  elements.  Some  of 
these  are  recent,  some  are  advanced  in  suppuration,  partially  calcified,  or  degenerated 
to  tendinous  tissue,  and  lying  in  the  true  conjunctiva,  the  episcleral  tissue,  and  also 
in  the  superficial  layers  of  the  sclerotica. 

Similar  nodules  exist  upon  and  in  the  neighboring  portions  of  the  cornea,  united 
to  each  other  by  a  pannous  or  cicatrital  opacity,  which,  at  the  corneal  border,  pass 
over  into  the  hilus  of  the  conjunctival,  swelling  with  no  marked  boundary. 

Herpetic  pannus  often  remains  in  this  form  for  years.  The  nodules  generally 
degenerate,  as  well  as  the  proliferating  conjunctiva  and  corneal  tissue.  The  former 
appears  pale,  dense,  and  dry  on  the  affected  portion,  and  on  every  motion  of  the 
globe  is  thrown  into  delicate  folds,  which  are  tendinously  opaque.  The  nodules 
appear  as  small  gravelly  or  cicatritial  deposits. 

Treatment. — This  has  the  same  objects  to  accomplish  as  in  corneal  herpes. 
Wherever  that  disease  appears  in  combination  with  the  conjunctival  herpes,  the 
treatment  is  the  same.  If  the  conjunctiva  is  alone  the  seat  of  the  efflorescence,  in 
mild  cases  a  proper  care  of  the  eyes  is  sufficient  to  bring  the  process  quickly  to  a 
conclusion.  But  if  the  symptoms  of  irritation  are  more  prominent,  the  use  of  atro- 
pine instillations  is  also  to  be  advised,  and  subsequently,  especially  in  repeated 
relapses,  dusting-in  of  calomel,  or  the  use  of  the  ointment  of  the  yellow  oxide  of 
mercury.  In  a  recently  catarrhal  relaxation  of  the  conjunctival  tissue  and  an 
abundant  muco-purulent  secretion,  it  is  well  to  pencil  the  conjunctiva  a  few  times 
with  a  weak  solution  of  nitrate  of  silver,  as  is  done  in  catarrhal  conjunctivitis.  In 
herpetic  pannus  the  use  of  the  yellow  oxide  of  mercury  ointment  in  the  conjunctival 
sac,  or  penciling  the  swollen  conjunctival  portion  with  the  tincture  of  opium, 
together  with  great  care  of  the  eyes,  has  generally  a  good  effect. 

In  pure  herpetic  pannus,  wearing  a  protective  bandage  is  also  to  be  recommended. 
If  the  pannus  be  united  with  conjunctival  trachoma,  which  is  frequently  the  case, 
we  should  do  best  to  limit  ourselves  at  first  to  a  cauterization  of  the  conjunctiva 
with  solutions  of  nitrate  of  silver,  the  pannus  often  yielding  under  their  use. 

[We  need  to  pay  particular  attention  to  the  general  condition,  the  diet,  and  mode 
of  life,  in  patients  affected  with  this  disease.  We  should  see  that  they  get  plenty 
of  fresh  air,  and  that  they  are  under  hygienic  influences  in  general.] 


Consequences    of    Conjunctivitis. 
1.  Pterygium. 

Pathology  and  Symptoms.— We  distinguish  between  true  and  false  pterygium. 
Both  of  these  forms  are  composed  of  a  corneal  and  conjunctival  portion,  whose  long 
axis  is  always  meridional.  The  corneal  portion  is  generally  a  thick,  rigid,  tendinous, 
more  rarely  a  loosely-woven,  vascular  connective-tissue  neoplastic  formation.  This, 
at  times,  is  entirely  superficial,  and  lies  upon  the  outermost  layer  of  the  corneal 
substance,  but  as  a  rule  has  a  deeper  hold  in  the  cornea,  and  fills  up  a  loss  of  sab- 
stance  which  has  an  uneven  base.  This  neoplasia  often  includes  single  fibrous  or 
calcareous  herpetic  nodules.  Its  borders  are  frequently  indistinct  from  epithelial 
opacity  of  the  surrounding  cornea. 

The  conjunctival  portion  of  the  pterygium  is  really  a  hypertrophied  portion  of 
the  ocular  conjunctiva  and  the  submucous  tissue  belonging  to  it.  It  consists  mostly 
or  exclusively  of  bundles  of  tortuous  connective-tissue  fibers,  having  chiefly  a  merid- 
ional direction,  and  is  traversed  by  a  varying  number  of  vessels,  which  are  in  part 
newly  formed.  "Woven  into  the  loose  tissue  of  the  pterygium,  isolated  cords  or 
ligamental  ribbon-like  stria?  of  rigid  tendinous  tissue  are  not  unfrequently  formed, 
which  generally  proceed  from  the  thicker  corneal  portion,  and  traverse  the 
conjunctiva  in  a  direction  nearly  parallel  to  its  axis,  these  again  disappearing  without 
a  trace  of  their  existence,  or  forming  a  union  with  the  sclera,  the  semilunar  fold,  &c. 

The  pterygium  is  generally  very  loosely  attached  to  the  portion  of  sclera  lying 
beneath,  and  may  be  often  raised  up  -with  forceps  from  the  apex  to  the  base  like  a 
fold.  Still,  a  certain  tension  may  always  be  recognized  in  the  direction  of  its  axis. 
"When  the  deposition  of  new  or  tendinous  formations  is  large,  this  may  impair  the 
mobility  of  the  eye,  and,  on  lateral  movements,  lead  to  double  vision.  (Hasner.) 

Pterygium  is  described  as  pterygium  tenue  or  crassum,  according  to  the  greater  or 
less  quantity  of  neoplastic  elements.  Slighter  amounts  of  thickening,  with  a  scantier 
vascular  development,  which  do  not  impair  the  transparency  of  the  affected  conjunc- 
tival portions,  we  call  pterygium  tenue  or  membranaceum.  In  pterygium  crassum, 
in  which  we  still  distinguish  two  degrees,  pterygium  vasculosum  and  carnosum,  or 
sarcomatosum,  the  increase  in  thickness  of  the  hypertrophied  conjunctival  portion 
and  of  the  episcleral  tissue  lying  beneath  is  so  great  that  it  is  decidedly  raised 
above  the  level  of  the  adjacent  healthy  conjunctiva,  and  gives  to  the  finger  the 
sensation  of  a  muscle  slightly  on  the  stretch.  Moreover,  the  vascular  development 
is  so  great  that  the  pterygium  often  appears  of  an  even  red  color. 

The  shape  of  a  pterygium  is  in  general  that  of  an  isosceles  triangle.  Its  base  is 
always  directed  toward  the  palpebral  fold,  and  is  lost  either  in  the  ocular  conjunc- 
tiva or  reaches  in  to  the  reflection.  The  apex  of  the  pterygium  generally  rests  on 
the  margin  of  the  cornea,  often  going  on  toward  the  center,  but  rarely  passing 
beyond  this. 

Particularly  in  true  pterygium  (Fig.  48)  and  in  the  various  transition-forms,  the 


346  PTERYGIUM. 

triangular  form  is  very  decided,  its  corneal  portion  running  to  a  point,  which  may, 
however,  he  rounded  off,  toward  which  the  sides  of  the  neoplasia  converge  iu  their 
entire  length. 

In  false  pterygium  (Tig.  48)  and  in  the  various  intermediate  forms,  the  triangle 
is  somewhat  irregular,  occasionally  quite  indistinct,  and  only  marked  in  the  conjunc- 
tival portion.  Its  corneal  portion  is  generally  formed  of  a  roundish  or  irregular  ten- 
dinous spot,  whose  sides  are  merged  in  those  of  the  conjunctival  part.  Occasionally 
it  seems  as  if  the  conjunctival  portion  Lad  sprung  from  the  middle  of  such  a  tendinous 
corneal  spot.  Then  a  bundle  of  loose  vascular  conjunctival  tissue  appears  from  the 
center  of  a  tendinous  corneal  opacity,  surrounding  the  corneal  margin,  and  either 
unites  with  the  hypertrophied  connective  tissue  entirely,  or  in  its  middle  portion  or 
that  of  the  axis.  The  edges  roll  up,  and  thus  form  a  fold  lying  on  the  conjunctiva, 
under  which  the  probe  may  pass  to  a  greater  or  less  extent. 

In  false  pterygium  it  often  occurs  that  single  tendinous  strings  or  bundles  of 
loose  connective  tissue  are  continued  upon  the  tarsal  portion  of  the  conjunctiva,  upon 
the  semilunar  fold,  caruncle,  or  even  the  free  border  of  the  lid,  and,  on  certain  move- 
ments of  the  eye-ball,  may  become  tense. 

The  most  common  position  of  a  pterygium  is  the  palpebral  portion  of  the  inner 
quadrant  of  the  ocular  conjunctiva.  It  is  only  very  exceptionally  that  we  find  two, 
three,  or  four  pterygiums  on  one  eye.  These  almost  always  are  in  the  direction 
of  the  recti  muscles.  This  seems  to  depend  on  the  origin  of  many  conjunctival 
vessels  from  muscular  branches. 

Causes. — True  pterygium  is  generally  the  result  of  a  fan-shaped  inflammatory 
collection  in  corneal  herpes,  which  has  become  hypertrophied  and  shrunken.  Apart 
from  direct  observations  of  the  passage  of  a  corneal  herpes  into  a  true  pterygium,  the 
anatomical  shape  of  the  latter  is  an  argument  for  this  view,  and  the  fact  that,  in  the 
greater  number  of  cases,  remains  of  the  peculiar  herpetic  efflorescences  may  be  seen 
on  the  apex  of  the  corneal  portion.  Corresponding  to  the  frequency  of  secondary 
herpetic  ulcers,  or  entire  groups  of  herpetic  efflorescences  in  the  cornea,  we  often 
find  the  corneal  portion  of  a  true  pterygium  extended  like  a  tendinous  opacity,  or  is 
surrounded  by  an  epithelial  one,  which  is  interspersed  with  tendinous  and  calcareous 
nodules. 

False  pterygium,  to  which  the  last-named  varieties  are,  as  it  were,  the  passage- 
way, is  developed  from  peripheral  corneal  ulcers,  which  are  grown  over  with  granula- 
tions from  the  limbus  conjunctivalis,  while  the  adjacent  portions  of  the  conjunctiva 
also  proliferate  and  hypertrophy.  The  granulations  covering  the  corneal  loss  of 
substance,  and  the  hypertrophied  conjunctival  portion,  subsequently  shrink,  the 
corresponding  portion  of  the  conjunctiva  is  rendered  tense  in  the  direction  of  its 
meridian,  and  is  even  raised  up  in  folds  above  the  normal  level.  (Arlt,  Somen)  It 
is  evident  that  herpetic  ulcers,  as  well  as  ulcers  of  any  sort,  in  case  they  are  peri- 
pheral and  permaneut,  may  cause  a  pseudo-pterygium.  "We  even  see  such  pterygiums 
developing  from  chemical  or  traumatic  losses  of  substance  in  the  cornea.  Thus  it  is 
that  false  pterygium  occasionally  occurs  in .  combination  with  Symblepharon,  or 
assumes  forms  which  make  it  difficult  to  say  whether  it  is  with  this  or  that  condi- 
tion we  have  to  deal. 

Very  recently  a  great  importance  has  been  ascribed  to  the  peculiar  relaxation  of 
the  union  betvteen  the  limbus  of  the  cornea  and  the  structure  beneath.  Quite  a 
disposing  cause  is  there  found  for  the  development  of  a  pterygium.     In  old  persons 
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this  condition  is  said  to  be  frequently  seen,  and  the  fact  that  pterygium  generally 
appears  in  more  advanced  life  is  said  to  be  connected  with  this.  A  simple  prolifera- 
tion of  tissue  on  the  limbus  is  sufficient  to  render  possible  a  contraction  of  the 
conjunctiva  by  shrinkage.  Ulcerative  formations  are  by  no  means  as  frequent  a 
cause  of  the  formation  of  pterygium  as  was  formerly  assumed.     (Hasner.) 

From  experiments  on  animals,  the  view  has  been  also  enunciated,  with  the 
acceptation  of  a  more  immediate  connection  between  the  choroidal  and  corneal 
vessels,  that  pterygium,  occurring  spontaneously  in  the  human  eye,  very  probably 
depends  on  venous  thrombosis,  coagulations,  obliterations  or  narrowing  of  a  corneal, 
ultimately  of  a  vena  vorticosa,  and  that  it  is  thus  developed  from  the  disturbances 
of  circulation  in  the  corneal  portion  of  the  ciliary  arteries  penetrating  the  recti 
muscles.     ( Winther.) 

In  blennorrhoea,  which  is  accompanied  by  Chemosis  of  the  conjunctiva,  and 
causes  extensive  corneal  ulcers,  it  occasionally  occurs  that  the  overhanging  tumor 
of  the  conjunctiva  unites  with  the  floor  of  the  ulcer.  After  the  inflammation  has  subsid- 
ed, and  the  swelling  lessened,  we  find  tendinous  bridges,  which  reach  from  the 
corneal  cicatrix  into  the  ocular  conjunctiva,  and  look  exactly  like  false  pterygia. 
Yet  we  may  pass  a  probe  under  them,  for  their  bodies  only  lie  on  the  corneal 
margin,  without  being  united  to  it. 

But  pterygium  by  no  means  comes  fully  developed  from  these  processes.  They 
form,  as  it  were,  the  foundation.  After  the  inflammation  has  run  its  course,  this  is 
made  evident  merely  by  some  thickening  and  hyperaemia  of  the  affected  portion  of 
the  conjunctiva.  Such  undeveloped  pterygia  often  recede,  or  only  a  few  very  short 
tendinous  threads  remain  behind,  which  diverge  from  the  corneal  portion  into  the 
periphery  of  the  conjunctiva.  It  is  only  exceptionally  that  the  pterygium  comes  to 
a  complete  development,  and  for  this  several  months  or  years  are  required. 

It  occurs  most  readily  in  cases  in  which  either  constantly,  or  very  frequently, 
injurious  influences  are  acting  upon  the  eye.  Hence  we  meet  it,  in  a  markedly  large 
percentage  of  cases,  in  persons  who  remain  much  in  an  atmosphere  containing  dust- 
particles,  or  who  are  exposed  to  ammoniacal  or  other  acrid  vapors,  in  stone-cutters, 
masons,  &c.  It  is  said  to  be  more  common  in  Egypt,  India,  Maedria,  Spain,  and 
Italy,  than  in  the  northern  parts  of  Europe. 

Results. — Pterygium,  once  developed  and  formed  to  a  certain  degree,  is  perma- 
nent, and  its  disappearance  is  one  of  the  greatest  rarities.  It  may  in  part  undergo 
fatty  degeneration.  A  transition  into  morbid  after-growths  is  certainly  only  acci- 
dental, and  is  not  founded  in  the  anatomical  nature  of  pterygium. 

Treatment. — This  should  first  aim  to  prevent  the  development  of  pterygium. 
Appropriate  treatment  of  the  original  disease,  the  proliferation  of  tissue,  is  therefore 
the  first  and  most  important  object  to  be  gained.  As  long  as  the  tissue  proliferation 
advances  with  symptoms  of  severe  irritation,  antiphlogistic  treatment  is  indicated. 
Subsequently  the  use  of  astringents  is  more  to  be  recommended.  In  the  latter 
respect,  penciling  the  parts  with  tincture  of  opium  accomplishes  the  most,  especially 
when  they  are  very  much  relaxed,  when  they  are  of  a  spongy  appearance,  or  when 
we  wish  to  act  upon  an  ulcerative  loss  of  substance  of  the  cornea  or  conjunctiva, 
and  thus  limit  the  future  shrinkage.  In  a  fully-formed  pterygium,  whose  tissue  has 
already  developed  to  perfect  connective  tissue,  or  is  even  shrunken  in  part  to  rigid, 
thick,  or  tendinous  masses,  these  means  will  have  no  more  effect,  unless  the  corneal 
portion  be   surrounded  by  an  epithelial  opacity,  for  this  is  markedly  cleared  up 
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Fig.  47.  under  their    use,   and  at  the   same  time 

lessened  in  size,  which  is  of  great  import- 
ance to  the  functions  of  the  eye. 

The  removal  of  such  pterygia  is  only  to 
he  attained  by  an  operation.  The  best 
methods  are  ligation  and  excision. 

a.  Ligation.  (SzoTcalsM.')  For  this  pur- 
pose, each  end  of  a  silk  thread  is  passed 
through  a  delicate,  curved  needle.  The  lids 
being  wide  open,  the  pterygium  is  then  sei- 
zed with  the  forceps,  and  lifted  up  from  the 
sclera.  Then  one  needle  is  so  thrust  in  at 
the  base  of  the  pterygium,  the  other  at  the 
margin  of  the  cornea,  that  they  enter  at  the 
upper  border,  hugging  the  scleral  surface, 
and  are  then  emerged  at  the  lower  border 
of  the  pterygium.  (Fig.  47.)  The  double 
thread  now  forms  a  noose  above ;  by  divid- 
ing one  thread  of  this  noose  or  loop,  and 
cutting  off  the  two  needles,  the  thread  falls  into  three  parts,  an  outer,  middle,  and 
inner.  The  inner  thread  is  first  tied,  then  the  outer,  and  lastly  the  two  ends  of 
the  middle  ones.  In  four  days  the  ligated  pterygium  is  seized  by  the  forceps  and 
removed.    The  cicatrization  follows  in  a  short  time. 

b.  Excision.  (Arlt.)  The  best  method  is  probably  the  following:  While  an 
assistant  holds  open  the  lids,  the  operator  seizes  the  pterygium  near  the  scleral 
border  with  a  pair  of  reliable  forceps,  draws  it  away  from  the  globe,  and  separates 
the  corneal  portion  from  the  apex  with  a  pair  of  scissors  curved  on  the  flat  (Fig.  48), 
or,  what  is  to  be  preferred,  enters  a  pointed  bistoury  or  cataract-knife  flat  on  the 
sclera,  between  this  and  the  neck  of  the  pterygium,  its  cutting-edge  being  directed 
toward  the  cornea,  and  cuts  with  a  gentle  course  of  the  knife  the  'corneal  portion 
extending  above  the  level  of  the  sclerotica  as  evenly  as  possible  from  its  substratum. 

Then  the  separated  portion 
of  the  pterygium  is  drawn 
op,  and  the  conjunctiva  dis- 
sected up  with  the  scissors 
toward  the  palpebral  fold, 
one  to  two  lines  distant 
from  the  corneal  margin, 
keeping  exactly  to  the  edges 
of  the  pterygium,  and  close 
to  the  surface  of  the  sclero- 
tica. The  two  angles  of 
the  wound  are  then  united 
by  two  converging  incisions, 
which  meet  in  front  of  the 
reflection,  and  thus  enu- 
cleate the  circumscribed 
pterygium.  The  wound  is 
now    nearly  of    a    rhom- 
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boidal  shape.  It  is  not  necessary,  but  rather  harmful,  to  extend  the  incision  into  the 
reflection ;  still,  we  should  as  far  as  possible  include  all  hypertrophying  tissue.  In 
large  pterygiums,  the  wound  will  then  naturally  be  also  very  extensive,  and  it  is  in 
such  cases  necessary  to  unite  the  gaping  edges  by  some  extremely  fine  suture,  after 
having  dissected,  the  affected  portion  of  the  ocular  conjunctiva  to  a  sufficient  extent 
from  its  base,  in  order  to  enable  the  edges  of  the  wound  to  be  drawn  together  without 
too  great  stretching.  Besides,  in  order  to  attain  the  desired  result,  we  do  not  need 
to  remove  completely  the  rhomboidal  portion,  or  the  entire  pterygium.  It. is  suf- 
ficient to  simply  throw  back  the  new  growth  which  has  been  dissected  up,  and  then 
to  close  the  triangular  wound  by  a  suture.  The  pterygium  soon  shrinks  away,  and 
in  a  short  time  is  unnoticed.  {Pagenstecher.) 

After  the  operation,  rest  of  the  eye  is  to  be  secured  by  the  application  of  a  bi- 
nocular protective  bandage,  in  order  that  union  of  the  edges  be  not  interfered  with. 
This  bandage  should  be  worn,  according  to  necessity,  from  three  to  four  days,  when 
the  sutures  are  to  be  removed.  In  the  meantime  a  proper  antiphlogistic  regimen  is 
to  be  carried  on.  If,  with  the  secretion  of  pus,  granulations  subsequently  form,  pen- 
cilings  of  the  parts  with  tincture  of  opium,  having  first  cut  off  the  prominent  fleshy 
growth,  is  the  best  treatment. 

A  perfect  cure  of  pterygium  is  by  no  means  a  frequent  occurrence.  If  the  union 
of  the  edges  of  the  wound  takes  place  by  firit  intention,  the  neoplastic  material  not 
unfrequently  thickens  to  a  rigid  tendinous  string,  which  subsequently  contracts 
more  and  more.  In  other  cases  suppuration  occurs,  or  granulations  are  developed, 
which  gradually  pass  over  into  a  firm,  fibrous  cicatritial  tissue.  The  further  shrink- 
age of  this  new  tissue  is  then  frequently  the  origin  of  hinderance  to  the  movements 
of  the  globe,  the  cicatrix  is  stretched  in  certain  positions  of  the  eye,  the  adjacent 
conjunctiva  is  rendered  tense,  and  thus  a  condition  of  irritation  is  maintained,  which 
leads  indirectly  either  to  hypertrophy  or  to  the  formation  of  a  new  pterygium.  A 
complete  clearing  up  of  the  affected  corneal  portion  is  only  rarely  to  be  hoped  for. 
Even  if  the  corneal  portion  was  very  superficially  situated,  and  was  completely 
removed,  an  epithelial  opacity  generally  remains  behind.  But  if  the  corneal  portion 
lies  in  a  loss  of  substance,  a  return  to  the  normal  condition  is  still  less  to  be  expected. 
The  loss  of  substance  is  generally  filled  up  by  turbid  neoplastic  tissue.  In  isolated 
cases  even  large  ulcerations  of  the  cornea  occur. 

In  consideration  of  all  this,  it  is  scarcely  possible  to  be  a  very  earnest  advocate 
of  an  operation  in  pterygium.  In  small  ones,  where  it  accomplishes  the  most,  the 
indications  are  predominantly  of  a  cosmetic  nature.  With  the  most  of  those  affected 
with  pterygium,  these  indications  do  not  weigh  very  heavily.  In  a  large  pterygium 
we  can  do  much  less,  and  the  danger  is  considerably  increased.  It  is  well,  then,  in 
these  cases  to  avoid  -an  operation,  and  in  case  the  vision  is  considerably  affected  by 
covering  over  of  the  pupil,  we  may  improve  it  by  an  iridectomy. 

Authorities.— Arlt,  Die  Krankheiten  des  Auges  I.  Prag.  1851.  S.  158,  160,  163.— Easner, 
Entwurf  einer  anat.  Begründung  der  Augenkrankheiten.  Prag.  1847.  S.  73  ;  Klinische  Torträge, 
&c  Prag.  1860.  S.  184,  1S7, 189.— Bude,  Lehrb.  der  Ophth.  II.  Braunschweig.  1S54.  S.  167, 191.— 
Stellwag,  Ophth.  II.  S.  854,  990,  991.— SzoJcaUU,  Arch.  f.  phys.  Heilkunde.  1S45,  Nr.  2.— Arnold, 
Die  Bindehaut  der  Hornhaut.  Heidelberg.  1860.  S.  42. — Pagemtecher  und  Sämisch,  Klin.  Beobach- 
tungen. I.  "Wiesbaden.  1S60.  S.  15. —  Winther,  Experimentalstudien  über  die  Path,  des  Flügel- 
felles. Erlahgen.  S.  14,  28,  32,  40,  49,  50. 


2.  Xerosis  of  the  Conjunctiva  —  Xerophthalmia. 

Pathology  and  Symptoms. — There  are  two  varieties  of  the  disease — xeroph- 
thalmia glaber  and  squamosus.  The  former  is  identical  with  partial  cicatrization  of 
the  conjunctiva.  It  is  characterized  by  extensive,  tendinous  white,  satiny  cicatrices, 
which  invest  the  tarsal  conjunctiva  and  the  reflection,  and  shorten  them  considerably 
by  their  shrinkage.  The  ocular  conjunctiva  appears  at  the  same  time  very  dry,  stiff, 
and  tense,  so  that  at  every  motion  of  the  globe  it  falls  into  a  number  of  fine  folds, 
concentric  to  the  corneal  margin.  Its  surface,  as  well  as  that  of  the  cornea,  which 
is  always  turbid  and  often  also  in  a  state  of  pannus,  has,  in  consequence  of  the  dry- 
ness of  the  epithelium,  a  very  peculiar,  dull,  straw-colored  brilliancy.  The  secretion 
of  the  conjunctiva  is  very  much  decreased.  This  is  not  only  objectively  observed, 
but  also  subjectively,  by  an  extremely  troublesome  sensation  of  dryness  in  the  eye, 
especially  noticed  at  intervals,  and  united  with  considerable  hinderance  to  the  move- 
ments of  the  lid. 

The  pathological  condition  in  xerophthalmus  squamosus  is  complete  degeneration 
of  the  conjunctiva  and  its  adnexaa  into  a  tendinous  cicatritial  tissue,  which  is  of 
course  deprived  of  all  secretory  power.  At  the  same  time  the  movements  of  the 
globe  and  the  lids  are  hindered  by  diminution  of  the  surface  of  the  conjunctiva. 
This  also  prevents  the  throwing-off  of  the  epithelial  cells,  and  thus  favors  their  drying 
and  collecting  in  the  narrowed  conjunctival  sac. 

On  opening  the  lids,  we  find  the  entire  conjunctiva,  which  is  very  much  shrunken, 
together  with  the' cornea,  covered  by  a  stratum  of  fatty  grayish  or  yellowish  fatty- 
looking  mass.  It  is  sometimes  freely  granulated,  and  is  made  up  of  dry  epi- 
thelial scales,  fat,  grumous,  organic  material,  mucus,  and  occasionally  of  calcareous 
granules. 

The  corneal  substance  is  turbid  from  a  condition  of  pannus,  or  covered  by  a  ten- 
dinous new-formation;  the  conjunctival  substance  is  entirely  in  a  state  of  tendinous 
degeneration,  thick,  and  rigid.  The  caruncle  has  generally  disappeared,  or  is  only 
present  in  a  rudimentary  condition.  The  semilunar  folds  are  obliterated.  The 
pseudo- conjunctiva  is  thus  directly  extended  from  the  scleral  surface  to  the  angles  of 
the  lids.  In  the  breadth  of  the  lids,  it  sinks  in  only  for  a  slight  depth,  and  always 
proceeds  from  the  sclera,  immediately  over  upon  the  tarsal  surface. 

Sometimes  the  conjunctiva  is  so  shortened  that  the  vicarious,  tendinous  tissue 
passes  almost  immediately  from  the  margin  of  the  cornea  to  the  inner  lip  of  the 
edges  of  the  lids,  and  the  movements  of  the  lids  thus  appear  almost  completely 
arrested,  and  the  palpebral  fissure  stands  half  open.  The  cartilage  of  the  lids  is  in 
the  earlier  stages  generally  thickened,  but  subsequently  very  much  shrunken,  dis- 
torted, and  the  lids  in  a  state  of  en  or  ectropion.  The  meibomian  and  hair  follicles  are 
generally  either  impaired  or  entirely  destroyed.  (Wedl.)  The  lachrymal  puncta 
are  frequently  obliterated,  the  lachrymal  sac  atrophied,  and  the  lachrymal  glands 
in  many  cases  (but  not  always)  are  atrophied.    (Hasner.) 

On  account  of  the  destruction  of  the  secretory  structure,  and  of  the  canals  of  exit 
of  the  glands,  weeping  is  impossible,  and  even  very  irritating  substances,  brought 
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in  contact  with  the  surface  of  the  eye,  excite  only  a  slight  reaction.    This  is  recog- 
nized by  injection  of  the  vessels  and  unpleasant  sensations  of  pressure,  burning,  «fee. 

Causes. — The  proximate  cause  of  xerophthalmia  is  generally  the  degenerative 
form  of  conjunctivitis,  a  severe  diffuse  or  gelatinous  trachoma,  especially  the  two 
latter,  when  they  have  been  neglected  or  treated  with  too  severe  caustics.  Xerosis 
is  also  one  of  the  consequences  of  diphtheritic  conjunctivitis,  and  is  especially  to  be 
feared  here,  in  the  case  of  gangrene.  (Graefe.)  Occasionally  it  results  from  an 
irritation  acting  upon  the  eye  for  a  long  time,  e.  g.  trichiasis,  entropion,  lagoph- 
thalmia,  or  in  consequence  of  the  adhesion  of  both  lids  during  the  course  of  inflam- 
mations, after  cauterizations  or  burns. 

Treatment. — Xerosis  is  permanent  and  incurable.  In  the  squamous  form  fre- 
quent instillations  of  solutions  of  common  salt,  of  caustic,  or  carbonic  alkalies,  of 
dilute  acetic  acid,  of  milk,  «fee,  are  recommended,  in  order  to  make  the  cornea 
for  the  time  more  transparent,  and  to  some  extent  to  replace  the  absence  of  the 
tears. 

Frequent  penciling  with  glycerine  seems  to  do  the  best  service,  as  it  remains  a 
longer  time  in  the  conjunctival  sac,  lubricating  it  well,  and  markedly  clearing  up  the 
opacities  of  the  cornea. 

Authorities. — Arlt,  Die  Krankheiten  des  Auges  I.  Prag.  1851.  S.  126. — Hasner,  Entwurf 
einer  anat.  Begründung  &c.  Prag.  1847.  S.  78,  Beiträge  zur  Anat.  und  Phys.  des  Thränenleitung- 
sapp.  Prag.  1850.  S.  101.— Buete,  Lehrb.  der  Ophth.  II.  Braunschweig.  1854. 172.—  W.  Ch.  H. 
Weber,  üeber  die  Xerosis  conj.  Giessen.  1849.  S.  3,  11, 14,  23,  28,  U.—  Wedl,  Atlas  Conj.  Sclera. 
— Stelhcag,  Ophth.  S.  865,  992. — Piringer,  Die  Blennorrh.  sem  Menschenauge.  Graz.  1841.  S.  224, 
423.— G-raefe,  A.  f.  I.  0. 1.  S.  249. 


NINTH  SECTION. 


INFLAMMATION  OF  THE  LIDS— BLEPHARITIS. 


Kg.  49. 


Anatomy. — The  two  lids,  palpebral,  close  the  entrance  to  the  orbit,  and  lie 

immediately  on  the  anterior 
convexity  of  the  globe,  being 
pressed  upon  it  by  muscular 
action,  and  by  the  force  of  the 
atmosphere.  They  end  with 
a  free  margin  at  the  palpebral 
fissure.  This  latter  forms  ex- 
ternally an  acute,  and  inter- 
nally an  obtuse,  angle  (can- 
thus). 

On  the  inner  border  of  the 
lid  we  distinguish,  besides 
the  surface  of  the  lid,  one  line 
in  breadth  (Fig.  49,  «),  an  out- 
er and  inner  lip.  The  outer 
lip,  b,  is  very  much  rounded 
off,  and  is  perforated  by 
lashes  or  cilia  of  a  varying 
length.  The  inner  lip,  c,  on 
the  contrary,  exhibits  an  al- 
most right-angled  edge,  on 
which  the  tarsal  glands  are 
arranged  closely  together. 
"Near  the  inner  angle  of  the 
lid,  the  lachrymal  canaliculi 
open.  In  the  composition  of 
the  lids,  there  are  united  a 
number  of  structures,  which 
have  the  most  different  ana- 
tomical characters. 

a.  The  cartilage  of  the 
lid,  tarsal  cartilages,  which 
form  the  skeleton  of  the 
lids.  These  are  properly  only 
thickened  connective  tissue,  interspersed  with  numerous  elliptical  nuclei,  which  can 
not  be  completely  dissected  from  the  submucous  tissue.  The  upper  cartilage  is 
much  thicker,  broader,  and  more  compact  than  the  lower  one,  resembling  a  mem- 
brane. Its  shape  is  crescentic,  with  an  inner  obtuse  and  an  external  acute  angle, 
which  both  extend  somewhat  over  the  canthi  of  the  lids.    The  border  toward  the 
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palpebral  fissure  is  sharply  cut  off,  so  that  it  forms  a  surface.  Toward  the  orbital 
border,  the  cartilages  become  thinned,  and  finally  pass  into  a  fascia,  e,  which  is 
firmly  attached  to  the  orbital  margin.  The  upper  half  of  this  fascia  tarso-orbitalis, 
or  palpebral  ligament,  is  connected  to  the  levator  palp>ebra  muscle,  whose  tendon 
runs  into  a  broad  membrane,  and  is  lost  in  this  fascia. 

At  the  inner  angle  of  the  lid,  the  palpebral  ligament  is  connected  to  the  internal 
palpebral  ligament.  This  is  a  very  firm,  tendinous  band  or  cord,  two  lines  in  breadth, 
lying  just  under  the  integument,  and  it  appears  very  distinctly  on  traction  being 
exerted  on  the  outer  commissure.  This  ligament,  on  the  facial  aspect  of  the  orbital 
frontal  process  of  the  superior  maxillary  bone,  passes  into  periosteum,  and  is  inflected 
backward,  almost  horizontally,  over  the  upper  portion  of  the  lachrymal  sac,  toward 
the  inner  commissure. 

In  front  of  this,  it  divides  into  two  horns,  which  become  lost  partly  in  the  angles 
of  the  cartilage  and  the  surrounding  parts  of  the  palpebral  ligament,  and  partly  in 
connective  tissue  lying  behind  the  caruncle.  Its  posterior  surface  is  merged  in  a 
thick,  tendinous  mesh-work,  which  presses  in  posteriorly  between  the  globe  and  the 
lachrymal  sac,  and  is  in  part  connected  with  the  tendinous  covering  of  the  lachrymal 
sac,  greatly  strengthening  this.     (See  section  on  Lachrymal  Organs.) 

"We  may  consider  a  tendinous  thickening  of  the  orbital  tissue,  richly  permeated 
■with  elastic  elements,  as  the  outer  palpebral  ligament.  This  proceeds  from  the  pos- 
terior surface  of  the  lids,  in  the  vicinity  of  the  outer  commissure,  and  is  connected 
to  the  orbital  surface  of  the  malar  bone  and  the  membranous  sheath  of  the  globe. 

b.  In  the  interior  of  the  cartilage,  surrounded  by  its  tissue,  lie  sebaceous  glands, 
which  are  commonly  described  as  meibomian  glands.  These  are  sinuous,  and  some- 
times quite  wide  tubes,  on  whose  walls  lie  a  number  of  roundish  or  racemose,  glandu- 
lar vesicles,  with  short  pedicles.  These  tubes,  arranged  very  thickly  together,  open  on 
the  inner  lips  of  the  lid  (at  c).  The  portion  lying  next  to  the  margin  of  the  lid,  which 
is  the  widest,  and  has  the  largest  lobuli,  lies  without  the  tarsal  cartilage,  surrounded 
by  connective  tissue  and  muscular  fiber.  "Within  the  cartilage,  they  extend  nearly  in 
a  vertical  direction  toward  its  orbital  border,  without,  however,  reaching  it,  ending 
sooner  or  later  in  a  blind  extremity,  or  uniting  with  the  adjacent  tubes.  In  this 
way,  at  times,  they  approach  the  anterior,  at  others  the  posterior,  tarsal  surface. 
Here  and  there  isolated  lobuli  extend  from  the  tarsus  into  the  submuscular  or  sub- 
mucous tissue. 

Their  product,  the  sebaceous  material  (sebum  palpebral),  are  chiefly  cells,  whose 
contents  rapidly  undergo  fatty  degeneration.  The  cell-membrane  rupturing  and 
being  destroyed,  is  excreted  in  the  form  of  fat-granules. 

c.  The  orbicularis  palpebrarum  muscle  (circular  muscle  of  the  lids),  is  a  flat,  disc- 
shaped muscle,  which  .covers  not  only  both  tarsal  cartilages  and  the  palpebral  liga- 
ment, but  also  the  facial  surface  of  the  bones  surrounding  the  orbital  margin.  We 
divide  it  into  a  palpebral  and  an  orbital  portion.  To  this  is  added  a  peripheral  or 
accessory  portion,  which  is  made  up  of  coarse  and  thick  dark-colored  bundles  of 
fibers,  and  which  are  more  or  less  separated  from  each  other  by  fat,  arising  from 
the  periosteum  in  the  vicinity  of  the  orbital  portion.  They  are,  however,  only  par- 
tially joined  to  this ;  the  other  part  proceeds  from  the  direction  of  the  circular 
fibers,  and  is  inserted  into  the  adjacent  integumentary  portion.  The  lachrymal,  or 
Homers  muscle,  is  almost  universally  considered  as  belonging  to  the  orbicularis, 
since  it,  with  the  greater  part  of  its  fibers,  really  unites  with  the  orbicularis,  and 
thus  plays  the  part  of  a  separate  head. 

23 


354  ORBICULARIS    PALPEBRARUM. 

1.  The  palpebral  portion  consists  of  delicate  and  pale  fibers,  especially  in  the  upper  half,  where 
they  are  narrow  and  arranged  closely  together,  covering  the  tarsal  cartilage  and  the  palpebral 
ligament,  above  and  below,  up  to  the  orbital  margin,  but  externally  passing  beyond  the  orbital 
margin,  and  extending  seven  to  eight  lines  behind  the  outer  commissure.  The  fibers  lying  next 
to  the  edges  of  the  lid  are  almost  horizontal  in  course.  The  farther  they  are  removed  from  the 
margin  the  greater  is  the  curve  of  the  arch  which  they  describe. 

On  the  other  side  of  the  commissure,  the  bundles  of  the  two  halves  meet  at  an  angle,  which 
is  the  sharper,  the  nearer  to  the  commissure  the  fibers  end.  The  fibers  are  here  united  to  the 
fascia  lying  beneath  by  firm,  rigid  connective  tissue.  On  more  exact  examination  we  find  that 
the  individual  fibers  separate,  and  pass  partly  into  the  other  half  of  the  muscle,  but  partly 
into  the  connective  tissue  on  the  boundary  line  of  the  two  halves.  The  palpebral  portion  of  the 
orbicularis  is  composed  of  fibers  which  rise  in  part  from  the  crest  of  the  lachrymal  bone,  in  part 
from  the  palpebral  ligament  and  its  branches.  Formerly  it  was  generally  described  as  consisting 
of  two  separate  muscles.  (Arlt.) 

The  portion  arising  from  the  crest  of  the  lachrymal  bone,  the  so-called  posterior  lachrymal 
muscle,  or  Horner's  muscle,  is  quite  a  broad  and  thick,  elliptical  and  quadrangular,  bundle  of 
fibers.  It  arises  chiefly  from  the  periosteum  of  the  upper  third  of  the  crista  lacJirymalis,  and  the 
adjacent  portion  of  the  lachrymal  bone,  but  sometimes  partly  from  the  aponeurosis,  closing  the 
lachrymal  groove,  and  extends  toward  the  inner  canthus,  in  an  arch,  convex  internally.  (See 
section  on  Lachrymal  Organs.)  Before  it  reaches  this  the  broad,  smooth  belly  of  the  muscle 
divides  into  an  upper  and  lower  head,  one  of  which  passes  to  the  upper  the  other  to  the  lower 
margin  of  the  lid.  A  few  of  the  fibers  adhere  to  the  open-work  of  the  posterior  surface  of  the 
palpebral  ligament;  others  weave  around  the  canaliculi;  but  the  principal  portion  of  them  is 
continued  toward  the  edge  of  the  lid,  and  through  them  to  the  outer  commissure. 

A  portion  of  these  muscular  fibers,  which  is  described  as  the  sub-tarsal  muscle  (h),  runs  within 
and  behind  the  cilia,  separate  from  the  palpebral  portion,  between  the  free  tarsal  border  and  the 
integument  of  the  edge  of  the  lid.  It  does  not  reach  the  external  commissure,  its  fibers  being 
before  this  inserted  in  different  portions  of  the  integument  of  the  edge  of  the  lid.  The  other 
extremity  of  the  portion  on  the  lachrymal  crest  lies  upon  the  peripheral  zone  of  the  cartilage, 
and  extends  in  front  of  the  cilia.  It  passes  beyond  the  outer  commissure,  when  the  fibers  of  the 
two  halves  meet  at  an  angle. 

The  portion  of  the  orbicularis  in  the  palpebral  ligament  is  divided  into  an  upper  and  lower 
half.  Both  arise  partly  from  the  outer  ends  and  tendinous  horns  of  the  palpebral  ligament,  and 
in  part  from  the  tendinous  mesh-work,  in  which  the  posterior  surface  of  the  ligament  in  question 
is  lost,  and  also  in  part  from  the  fibrous  covering  of  the  lachrymal  sac. 

The  bundles  next  to  the  edges  of  the  lids  lie  partly  on  each  other  (at  k),  and  they,  in  part, 
cover  the  more  peripheral  bundles  of  the  portion  belonging  to  the  lachrymal  sac,  and  their  ends 
extend  seven  or  eight  lines  beyond  the  outer  commissure.     (Arlt.) 

2.  The  orbital  portion  arises  in  part  from  the  inner  half  of  the  palpebral  ligament,  and  partly 
from  the  neighboring  bony  surfaces,  but  especially  from  the  orbital  process  of  the  superior  maxil- 
lary bone,  as  far  down  as  the  infraorbital  caual,  and  from  the  frontal  bone  as  far  as  the  incisura 
supra  orbitalis.  Single  bundles  have  a  deep  origin,  from  the  tendinous  superficial  covering  of  the 
palpebral  ligament,  and  from  the  fibrous  covering  of  the  lachrymal  sac.  The  bundles  are  thick, 
dark-colored,  pass  on  to  the  temporal  side  without  interruption,  and  without  any  firm  union  to 
the  structures  beneath.  Only  a  few  bundles  pass  out  from  the  circle,  here  and  there  uniting  with 
the  integument  over  them.     (Arlt.) 


cl.  Beneath  the  muscle  we  find  a  structure  of  connective  tissue  interspersed  with 
fatty  tissue,  i,  which  adheres  to  the  surface  of  the  cartilage,  and  is  connected  to  the 
sub-cutaneous  tissue.  In  this  stratum,  near  the  free  margin,  lie  the  follicles  of  the 
lashes  or  cilia,  k,  covered  by  the  orbicularis  muscle,  and  surrounded  by  fatty  tissue. 
Their  base  is  a  line,  or  even  more,  above  the  surface  of  the  margin  of  the  lid.  A 
portion  of  the  follicle  rests  immediately  on  the  surface  of  the  cartilage,  and  is  closely 
united  to  it ;  another  portion  is  somewhat  more  loosely  connected  to  the  submuscular 
layer,  varying  in  depth  and  in  distance  from  the  cartilage.     In  each  follicle,  quite 
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near  the  mouth,   a  number  of  racemose  sebaceous  glands  open,   I.     Their  fatty 
contents  lubricate  the  cilia. 

In  the  immediate  vicinity  of  the  cilia,  numerous  little  hairs  are  found,  m,  whose  follicles  are 
also  in  part  covered  with  mature  sebaceous  glands.  {Moll.)  The  cilia  undergo  a  constant  change. 
When  they  have  reached  their  normal  length,  which  occurs  within  five  months,  their  bulb 
becomes  detached  (as  in  I),  while  a  new  hair  develops  itself  upon  the  papilla,  which  drives  the 
old  one  before  it  until  it  falls  out,  or  is  loosened  by  rubbing,  washing  the  face,  &c.  {Bonders.) 

e.  The  integument  of  the  lid,  n,  is  a  very  delicate  continuation  of  the  common 
integument,  having  but  very  few  elastic  elements.  It  is  united  to  the  tissue  beneath 
by  loose  and  long-fibered  connective  tissue,  and  may  be  lifted  up  in  broad  folds.  In 
the  tissue  beneath  are  numerous  sweat-glands,  <?,  and  the  delicate  follicles  of  ex- 
tremely fine  little  bans,  p,  which  occupy  the  integument  of  the  lid.  (Moll.) 

f.  On  the  inner  surface  of  the  tarsal  cartilage,  and  on  the  fascia  tarso-orbitalis, 
is  the  tarsal  conjunctiva,  q,  indicated  by  its  papilla,  and  firmly  united  by  tense 
submucous  connective  tissue. 

g.  The  arteries  of  the  lids  proceed  from  the  ophthalmic  artery.  The  two  prin- 
cipal branches  run  close  to  the  cartilage  near  the  free  palpebral  border,  anastomos- 
ing freely  with  branches  of  the  angular,  lachrymal,  anterior  superficial  temporal 
and  transverse  facial,  and  thus  form  two  vascular  arches  surrounding  the  palpebral 
fissure,  circus  tarseus  superior  and  inferior. 

The  veins  empty  into  the  upper  and  lower  palpebral  veins,  and  pass  into  the 
vence  temporales  media  and  vena  facialis  antica. 

The  lymphatic  vessels  pass  into  the  superficial  facial  and  sub-maxillary  glands. 

The  integumentary  nerves  are  branches  of  the  tri-facial.  The  orbicularis  muscle 
is  supplied  by  the  facial,  the  levator  palpebral  by  the  oculo-motorius  (3d  pair). 

Nosology. — The  lids  may  be  considered  as  folds  of  the  general,  integument, 
which  in  their  individual  component  parts  have  undergone  certain  modifications. 
In  accordance  with  this  view,  the  different  forms  of  blepharitis  are  only  repetitions 
of  those  processes  which  are  daily  observed  on  other  regions  of  the  common  integu- 
ment, and  are  so  well  known  as  scarcely  to  need  a  particular  description. 

1.  Yery  frequently  the  whole  structure  of  the  lids  is  involved  in  a  tissue-pro- 
liferation process.  This  generally  occurs  secondarily,  by  continuation  of  the  inflam- 
mation from  the  adjacent  parts.  The  inflammatory  center  is  then  sometimes  in  the 
conjunctiva,  at  times  in  the  globe,  in  the  orbit  or  its  bony  walls,  or  in  the  adjacent 
soft  parts  of  the  face.  Under  such  circumstances,  the  participation  of  the  lids  is  apt 
to  be  seen  by  the  symptoms  of  inflammatory  oedema.  It  quickly  recedes  as  soon  as 
the  morbid  process,  in  the  inflammatory  center,  has  passed  the  acme,  and  tends 
toward  resolution.  Occasionally,  however,  the  inflammatory  proliferation  of  tissue 
leads  to  hypertrophy  of  the  constituent  parts,  especially  when  the  inflammatory 
attacks  are  often  repeated,  or  when  the  original  disease  takes  on  a  chronic  course, 
and  keeps  up  a  mild  form  of  blepharitis  for  some  time. 

Permanent  interruptions  to  the  passage  of  lymph,  and  impediments  in  the  return  of  venous 
blood,  as  sometimes  results  after  caries  or  necrosis  of  the  lower  and  outer  orbital  border,  or  of 
the  process  of  the  superior  maxilla  from  deep  cicatrices,  often  render  cedeina  permanent.  The 
lids  are  then' so  puffed  out  that  the  eyes  are  almost  closed,  and  the  face  is  very  much  distorted. 
The  infiltration  under  such  circumstances  is  somewhat  gelatinous,  and,  since  the  sub-integument- 
ary tissue  is  apt  to  be  yery  much  thickened,  and  hypertrophied,  the  swelling  is  quite  consistent. 
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Blepharitis  often  appears  more  independently,  and  may  be  severe.  The  inflam- 
matory product  then  ifc  a  rigid,  firm  mass,  chiefly  consisting  of  proliferating  cells  and 
nuclei.  These  collect  especially  in  the  loosely-woven  inner  layers  of  the  lid,  and 
generally  cause  very  large  swellings.  These  collections,  as  a  rule,  rapidly  deliquesce 
into  pus,  while  they  extend  more  and  more  on  the  periphery  by  continuous  prolifera- 
tion of  tissue  {abscess  of  the  lid). 

Exceptionally,  such  abscesses  bear  the  character  of  anthrax  or  carbuncle  {Himly,  Mackenzie), 
and  lead,  through  gangrene,  to  large  losses  of  substance,  when  death  does  not  occur  before  this 
happens.  This  condition  should  be  distinguished  from  malignant  or  gangrenous  oedema  [malig- 
nant pustule],  which  occurs  especially  in  persons  who  are  employed  about  or  with  decaying 
animal  matter.  In  the  beginning  it  often  has  the  appearance  of  simple  oedema,  but  rapidly  extends 
to  the  neck,  the  breast,  and  abdomen,  throws  out  gangrenous  vesicles,  excites  necrotic  sloughs, 
and  destroys  the  integument  quite  extensively.  The  patient  often  dies  from  the  constitutional 
disease.  (Mauvezin,  Debrou.) 

Lupus  of  the  lid  is  a  peculiar  form  of  blepharitis.  It  is  only  rarely  primarily  developed  in  the 
lids,  but  generally  attacks  them  secondarily,  passing  over  from  the  neighboring  parts  of  the  face. 
It  generally  destroys  a  large  portion  of  the  lid,  and,  in  case  it  is  limited  in  time,  causes  it  to  shrink 
into  an  irregular  swelling.  More  frequently  it  consumes  the  entire  lid,  extending  to  the  conjunc- 
tiva and  the  globe,  and  even  eats  away  the  bony  walls  of  the  orbit,  together  with  its  loosely -woven 
tissue,  provided  death  does  not  sooner  occur. 

Secondary  syphilitic  ulcers  at  times  make  as  great  ravages  in  the  lids.  They  generally  extend 
from  the  surrounding  soft  parts,  and  bones  of  the  face,  to  the  lid.  Occasionally  they  appear 
independently.  They  then  generally  result  from  little  hard  and  sensitive  nodules,  situated  in 
the  sub-cutaneous  connective  tissue,  and  which,  beginning  at  the  surface,  deliquesce,  excite  disa- 
greeable ulcers,  with  infiltrated,  uneven,  funnel-shaped  base,  irregular  edges,  and  containing  a  dis- 
colored secretion.  If  such  a  gummy  tumor  be  developed  on  the  free  surface  of  the  lid,  it  destroys 
at  the  same  time  the  integument,  the  cartilage,  and  the  conjunctiva,  with  the  structures  lying  be- 
tween. But  if  it  be  developed  more  on  the  surface  of  the  lids,  it  rapidly  takes  a  deep  hold, 
completely  perforates  the  lid,  and  extends  over  it,  finally  breaking  through  the  -bridge  which 
separates  it  from  the  free  palpebral  border.     {Makenzie,  Desmarres,  Wedl,  Hirschler.) 

But  gummy  tumors  do  not  always  precede  syphilitic  ulcerations.  In  isolated  cases  the  process 
begins  with  the  infiltration  of  a  portion  of  the  conjunctiva,  but  quickly  ulcerates,  and  forms  a 
conjunctival  ulcer,  which  is  very  easily  distinguished  from  the  surrounding  integument  by  its 
fatty-looking  coating,  its  irregularly-eaten  edges,  and  its  uneven  base,  as  well  as  by  its  rapid 
seizure  of  the  intermarginal  portions.  If  the  constitutional  disease  be  subdued  by  appropriate 
treatment,  that  is,  by  mercurials,  if  the  system  be  saturated  with  mercury,  and  iodide  of  po- 
tassium, the  ulcers  generally  cicatrize  rapidly.  The  cicatrix  itself  is  very  characteristic,  so 
that  we  may  decide  as  to  the  syphilitic  character  of  the  ulcer  from  its  appearance.  It  appears  as  a 
tendinous,  white  cord,  entirely  devoid  of  cilia,  sharply  defined,  which  extends  through  the  entire 
thickness  of  the  edge  of  the  lid,  and  forms  an  excavation  in  consequence  of  its  great  shrinkage. 
{Hirschler.) 

2.  In  other  cases,  which  are  not  less  frequent,  the  inflammation  is'  confined  to 
the  individual  component  parts  of  the  lids;  the  blepharitis  is  partial. 

a.  In  the  course  of  an  attack  of  facial  erysipelas,  the  integument  of  the  lid  and  the 
loose  connective  tissue  almost  always  participate  in  the  erysipelas  to  a  very  marked 
degree.  The  disease  often  attacks  deeper  structures,  when  the  conjunctiva  exhibits 
the  symptoms  of  inflammatory  cedema,  and  even  of  true  Chemosis.  Pustules  not  un- 
frequently  occur  in  the  course  of  the  erysipelas,  on  the  surface  of  the  lids,  or  abscesses 
are  formed,  which  may  cause  great  destruction  of  the  loosely-woven  tissue,  as  well  as 
in  the  integument.  Dermatitis  of  the  lids  often  occurs  primarily  after  severe  injuries, 
especially  in  consequence  of  burns  and  cauterizations.  Extensive  ulcerations  of  the 
lid  then  quite  often  result,  and  the  loss  of  substance  being  replaced  by  a  greatly 
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contracting  cicatrix,  shortening  of  the  palpebral  integument,  a  lifting  up  of  the  lid 
from  the  globe,  with  or  without  distortion,  is  caused  (ectropion).  If  the  ulcerative 
process  seizes  upon  the  free  surface  of  the  border  of  the  lid,  an  adhesion  of  the  palpe- 
bral fissures  occurs  to  a  greater  or  less  extent  (ankylo-blepliarori). 

In  case  the  suppuration  extends  to  the  conjunctival  sac,  the  inner  surface  of  the 
lid  adheres  to  the  surface  of  the  globe  to  a  greater  or  less  extent  {anterior  Symbleph- 
aron). 

Ulcerations  of  the  integument  are  also,  in  rare  cases,  caused  by  inoculation  from 
the  pus  of  a  chancre.  They  are  then  exactly  like  primary  syphilitic  ulcers,  and  often 
become  very  large.  They  most  frequently  occur  on  the  surface  of  the  edge  of  the 
lid,  covered  by  a  delicate  integument.     (Mackenzie,  Desmarres.) 

Exanthematous  efflorescences  often  occur  on  the  integument  of  the  lid.  There  is 
scarcely  an  eruption,  acute  or  chronic,  which  may  not  also  localize  itself  on  the  lid. 
The  pustular  efflorescences  and  eczema  and  measles  are  of  particular  practical 
importance.  These  shoot  up  not  unfrequently  in  very  great  number  on  the  edges  of 
the  lids,  and  then  lead  to  the  bad  consequences  of  a  blepharitis  ciliaris.  Ulceration 
of  the  hair-glands,  or  even  of  the  entire  follicle,  cicatritial  misformations  of  the  edge 
of  the  lid,  &c,  may  result  from  them. 

At  this  point  epMdrosis  palpebrarum,  or  the  sweat-disease,  deserves  a  description.  It  rarely 
occurs,  and  then  generally  in  persons  who  are  inclined  to  profuse  perspiration  in  various  parts 
of  the  body.  The  lids  appear  covered  by  a  tenacious  fluid,  which  on  being  washed  off  is  imme- 
diately replaced  by  little  drops  which  run  together.  In  the  upper  portion  of  the  upper  lid,  con- 
taining the  mast  folds,  the  secretion  is  often  frothy,  from  the  movements  of  the  lids,  and  thus 
readily  causes  excoriations.     (Graefe.) 

The  hair-glands  are  also  very  much  disposed  to  inflammation.  The  same  morbid 
process  is  repeated  here,  which,  in  other  parts  of  the  body,  is  called  acne.  In 
consequence  of  some  injury,  the  cells  which  lie  on  the  inner  wall  of  the  gland  begin 
to  proliferate.  In  the  further  changes  which  the  contents  undergo,  fatty  gland- 
ular material  is  secreted.  The  cavity  of  the  gland  thus  becomes  distended.  The 
surrounding  connective  tissue  swells,  in  consequence  of  the  hyperaamia  of  the  vas- 
cular net-work,  and  of  the  inflammatory  proliferation  of  its  elements. 

In  the  lowest  forms  of  the  morbid  process,  this  inflammatory  swelling  of  the 
connective  tissue  is  very  slight ;  the  affection  is  chiefly  marked  by  an  increase  of  the 
secretion,  which  in  appearance  does  not  greatly  differ  from  the  ordinary  sebaceous 
matter  of  the  body.  In  many  cases  a  portion  of  the  newly-formed  cell  becomes 
of  a  horny  consistency,  while  it  is  slowly  pushed  forward  by  the  cells  subsequently 
developed,  and  then  presents  itself  on  the  opening  of  the  hair-follicle  as  a  small 
fatty  scale,  or  longer  epidermis-like,  grayish,  fatty  membrane,  which  covers  the  outer 
lip  of  the  lid  to  a  greater  or  less  extent,  and  single  cilia  or  bundles  of  them,  like  a 
sheath,  for  some  distance,  both  within  and  without  the  follicle.  The  remainder  of 
the  secretion  dries  to  yellowish  scabs,  which  stick  quite  closely  to  the  cilia  and 
epidermis. 

'Ina  severe  stage  of  the  inflammation,  the  secretion  increases  greatly,  becomes 
thinner,  and  more  like  pus.  The  formation  of  crusts  on  the  border  of'  the  lid  is 
exceedingly  abundant.  At  the  same  time  the  proliferation  in  the  connective-tissue 
envelop  of' the  gland  is  very  luxuriant;  the  border  of  the  lid  in  the  vicinity  of  the 
inflamed  glands  swells  very  much.  A  so-called  acne-nodule  is  developed,  or  in  case 
a  greater  number  of  acini  or  packets  of  glands  participate  in  the  process,  an  actual 
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swelling  is  excited.     The  root  of  the  hair  is  then  generally  also  affected ;  the  morbid 
process  is  also  evident  in  the  hair-follicles. 

The  hair-bulbs  swell  up  greatly,  are  spread  out,  so  that  they  rest  more  or  less  evenly  upon  the 
papilla?.  At  the  same  time  they  become  soft  from  the  great  swelling  of  the  cells  composing  them, 
may  be  easily  pressed  together,  or  even  appear  adhesive.  Then  their  great  richness  in  pigment 
becomes  marked ;  the  bleaching  of  the  hair-cells  is  imperfect,  or  is  delayed  on  account  of  the 
luxuriant  neoplastic  formation.  The  cells  of  the  medullary  canal  have  at  times  been  found,  but  are, 
however,  sometimes  absent.  The  inner  sheath  of  the  root  adheres  delicately  to  the  trunk,  but, 
on  the  other  hand,  very  loosely  to  the  external  layers,  so  that  the  cilia  are  removed  very  easily 
without  pain.    (Schiess- Gemuseus.) 

If  the  disease  goes  on  still  further,  which  often  occurs  secondarily,  the  collected 
glandular  contents  acting  exactly  like  a  foreign  body  on  its  surroundings,  or  if 
the  process  appears  very  severe  from  the  beginning,  suppuration  is  the  ordinary 
result.  The  proliferating  contents  of  the  cells  then  acquire  the  characteristics  of 
pus,  while,  at  the  same  time,  the  inflamed  swollen  tissue  surrounding  the  walls  of 
the  glands  is  destroyed,  and  thus  the  size  of  the  abscess  increased.  The  suppurative 
process  is  then  generally  continued  upon  the  true  hair-follicle,  and  leads  to  its 
destruction  by  suppuration.  If  the  hair  affected  be  drawn  out,  a  grayish-white  plug 
follows,  which  consists  of  pus-cells,  lying  in  and  between  sheaths  of  the  bulbs, 
affected  with  luxuriant  cell-proliferation,  and  surround  these  from  without  inwards. 
(Schiess-  Gemuseus.) 

The  pus  may  be  subsequently  evacuated  through  the  open  mouth  of  the  hair- 
follicle,  or  makes  a  passage  by  continuous  deliquescence  of  the  infiltrated  tissue, 
gradually  reaching  the  surface,  and  breaking  through  externally,  after  the  epidermis 
has  been  driven  out  as  a  vesicle.  This  generally  happens  near  the  mouth  of  the 
accompanying  hair-follicle.  The  pustules  of  acne  most  frequently  develop  here, 
because  the  pus  more  easily  and  quickly  breaks  away  in  the  direction  of  the  canal  of 
exit,  than  it  perforates  the  rigid  tissue  of  the  true  cuticle  (acne  pustulosa).  With 
the  evacuation  of  the  pus,  the  process  is  generally  on  the  way  to  resolution.  Occa- 
sionally, on  account  of  unfavorable  conditions,  the  disease  does  not  go  on  to  cure. 
An  ulcer  is  developed  at  the  seat  of  the  pustule,  which  goes  deeper  and  deeper,  and 
may  be  troublesome  by  its  duration,  as  well  as  by  its  results. 

Exactly  as  in  other  portions  of  the  integument,  acne  sometimes  appears  on  the 
edge  of  the  lid  as  a  distinct  pustule,  the  disease  confining  itself  to  one  acinus,  or  a 
single  collection  of  glands.  All  the  sebaceous  follicles  of  one  or  all  four  edges  of 
the  lids  are  soon  involved  in  the  morbid  process.  The  condition  is  then  called 
blepliaradenitis,  or  Blepharitis  ciliaris. 

The  disease  may  exhibit,  in  one  or  the  other  case,  every  degree  of  severity. 
Acne  discreta  occurs  most  frequently  in  the  nodular  and  pustular  form.  Blepharitis 
ciliaris,  on  the  contrary,  runs  its  course  with  relatively  less  frequency  as  a  slight 
affection,  and  is  then,  on  account  of  the  small  amount  of  swelling  of  the  hyperasmic 
border  of  the  lid,  a  predominantly  secretory  disease  (blepharitis  ciliaris  secre- 
toria). 

Yet  severer  cases  of  blepharitis  ciliaris  are  quite  common.  They  generally  lead 
to  marked  hypertrophy  of  the  connective  tissue,  very  soon  surrounding  the  glands- 
and  the  hair-follicles,  and  causing  with  this  some  swelling  and  hardness  of  the  edges 
of  the  lids  (blepharitis  ciliaris  hypcrtrophica). 

Ulcers  are  less  frequently  developed  on  the  edges  of  the  lids  after  partial  suppura- 
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tion  of  the  inflammatory  product.  These  extend  more  and  more,  run  together, 
consuming  the  outer  lip  of  the  lid,  even  seizing  the  deeper  structures,  and  may 
become  very  destructive  from  the  loss  of  substance  connected  with  it  (blepharitis 
ciliaris  ulcerosa). 

Seborrhoea  ciliaris  is  intimately  connected  with  the  secretory  form  of  blepharadenitis.  It 
really  differs  from  it  only  in  degree.  It  is  rarely  observed,  and  then  in  connection  with  seborrhoea 
of  the  other  parts  of  the  facial  integument.  The  edge  of  the  lid  is  then  not  swollen,  only  par- 
tially bypersemic,  and  continually  covered  by  fatty  crusts  of  a  grayish-yellow  color,  which  resem- 
ble those  of  impetigo  of  children.  The  epidermis  is  very  loosely  attached.  If  the  crusts  are 
removed,  they  are  again  quickly  produced,  and  when  cleansing  the  lids  is  neglected  they  reach  a 
considerable  size  in  a  short  time. 

c.  The  cartilage  is  scarcely  ever  primarily  and  independently  inflamed.  But 
inflammation  of  the  tarsal  glands  (blepharitis  tarsalis)  is  frequently  observed.  Yet 
all  the  tarsal  glands  are  never  inflamed,  or  even  the  whole  of  one  single  gland.  At 
least,  the  certain  proof  of  such  a  process  is  as  yet  wanting.  The  inflammation  is 
confined  to  single  acini,  or  to  a  portion  of  the  common  tube.  The  pathological 
process  is  the  same  in  its  nature  as  in  acne  ciliaris.  The  anatomical  peculiarities, 
however,  the  great  distance  of  the  acini  from  the  mouths  of  the  glands,  the  washing 
over  of  the  inner  lip  of  the  lid  with  lachrymal  fluid,  the  displaced  position  and  the 
involution  of  the  greater  part  of  the  gland  in  a  firm,  undistensible,  fibrous  tissue, 
cause  many  peculiarities.  It  is  to  be  ascribed  to  this,  that  low  grades  of  the  process 
are  not  noticed.  There  must  be  quite  a  severe  proliferation  of  tissue,  in  order  to 
soften  the  cartilage  which  participates  in  it,  and  to  cause  it  to  be  distended  by  the 
glandular  contents,  and  also  to  involve  the  more  superficial  layers  in  the  process, 
and  thus  making  the  redness  and  swelling  of  the  inflammatory  collection  noticeable 
externally.  The  product  of  the  proliferation  of  tissue  is  purulent,  as  is  necessitated 
by  the  severity  of  the  process ;  either  pure  pus,  or  a  thickish  gelatinous  mass 
streaked  with  blood,  which  more  exact  examinations  hav,e  shown  to  be  embryonal 
connective  tissue.  This  is,  to  a  greater  or  less  extent,  mixed  with  trne  pus.  The 
product  is  generally  found  not  Only  in  the  glandular  cavity,  but  also  in  the  prolif- 
erating surroundings.     The  inflammation  then  forms  an  abscess. 

It  is  very  probable  that  the  rigidity  and  resistance  of  the  tissue  of  the  cartilage  has  an  influence 
upon  purulent  destruction  of  the  inflammatory  product,  in  so  far  as  it  exerts  a  certain  pressure 
upon  the  proliferating  glandular  contents,  and  to  such  an  extent  renders  the  condition  more 
unfavorable,  as  is  the  case  in  abscesses,  which  occur  beneath  tense  aponeuroses. 

As  in  acne,  the  proliferation  of  tissue  is  first  seen  in  the  cells  of  the  inner  glan- 
dular walls.  The  glandular  contents,  therefore,  increase  considerably  in  quantity. 
At  the  same  time  the  cartilaginous  tissue  around  the  acinus  begins  to  proliferate  ;  it 
becomes  injected  and  relaxed.  The  walls  of  the  glandular  cavity  becoming  more 
•  yielding,  the  acinus  is  elevated  above  the  surface  of  the  tarsus,  and  thus  a  tumor  is 
formed,  which  we  call  hordeolum,  stye.  According  as  the  inflamed  glandular  vesi- 
cle stands  nearer  the  anterior  or  posterior  wall  of  the  cartilage,  does  the  tumor 
appear  more  toward  the  integument  of  the  lid  or  the  tarsal  conjunctiva  (hordeolum 
externum  or  internum). 

If  the  acinus  lies  without  the  cartilage,  in  the  thickness  of  the  border  of  the 
lid,  the  equal  distention  in  all  directions  easily  follows.  It  is  therefore  a  regular  disten- 
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tion.      Peripheral   hordeola    have,   therefore,  more  of  a  spherical    shape,  while 
external  and  internal  ones,  with  a  fiat  wall,  appear  to  rest  on  the  cartilage. 

Authorities.— Kvlliher,  mikr.  Anat.  II.  Leipzig.  1854.  S.  720. — Henle,  Handb.  der  Anat. 
Braunschweig.  I.  S.  141,  II.  S.  688,  697.— Arlt,  Die  Krankheiten  des  Auges  III.  Prag.  1856.  S. 
337,  339  ;  A.  f.  0.  IX.  1.  S.  64,  78,  85.— Alb'mi,  Zeitschrift  der  Wien.  Aerzte.  1827.  S.  29.— Moll, 
A.  f.  0.  III.  2.  S.  258.— Bonders,  ibid.  IV.  1.  S.  286,  ZU.— Henke,  ibid.  IV.  2.  S.  70, 133.—  Busch, 
ibid.  S.  109.—^.  Weber,  kl.  Monatbl.  1863.  S.  335,  et  seq.—  Wedl,  Atlas  Conj.  Sclera.— Stdlwag, 
Ophth.  II.  S.  915,  et  seq. — Mackenzie,  Traite  d.  mal.  d.  yeux.  traduit  par  Warlomont  et  Testelin. 
I.  Paris,  1856.  P.  149,  et  seq. — Besmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  P.  156,  159. — 
Hirschler,  Wien.  med.  Wochenschrift.  1866,  Nr.  72,  78,  IL—Graefe,  A.  f.  O.  IV.  2.  S.  254.— 
Himly,  Krankheiten  und  Missbildungen,  etc.  I.  Berlin.  1843.  S.  201,  203,  204. — Mäuvezin,  Arch, 
gen.  de  med.  1865.  S.  S.  421,  6S9.—Bebrou,  kl.  Monatbl.  1866.  S.  lio.—Schiess-Gemuseus,  Virchow's 
Archiv.  27.  Bd.  S.  132. 


1 .    Abscess    of   the    Lid. 

Symptoms. — Tlw  affection  is  characterized  by  the  development  of  a  somewhat 
circumscribable,  hut  not  very  distinctly  bounded,  tumor,  in  tlie  loose  tissue  under  the 
integument  of  the  lid.  The  tumor  is  hard  in  the  beginning,  but  subsequently  yielding, 
and  finally  puffy. 

The  inflammation  frequently  appears  with  active  fever,  and  has  exactly  the  char- 
acter of  phlegmonous  inflammation.  The  integument  appears  deeply  and  evenly 
reddened,  hot,  tense,  and  shining.  The  swelling  under  it  is  hard  to  the  touch,  is 
very  sensitive  to  any  contact,  and  painful.  In  other  cases,  the  hypersemia  and  heat  of 
the  parts,  the  sensitiveness  and  painfulness,  are  much  less,  the  fever  is  entirely  absent. 
The  tumor  is  then  more  like  a  congestive  or  cold  abscess.  It  is  always  in  the  begin- 
ning very  consistent,  even  as  hard  as  cartilage.  But  when  the  product  of  the  tissue 
proliferation  deliquesces,  fluctuation  is  more  distinct  and  extensive. 

Abscesses  occur  mCst  frequently  in  the  upper  lid,  most  rarely  on  the  two  lids  at 
the  same  time.  The  affected  lid  is  generally  swollen  in  its  entire  extent,  because  the 
process  easily  extends  in  the  loose  sub-cutaneous  tissue,  and  besides  is  apt  to  be 
surrounded  by  a  large  ring  of  congestion.  The  tumor  not  unfrequently  reaches  the 
size  of  $  child's  fist.  It  is  generally  pad-shaped.  It  rises  abruptly  from  the  lid, 
and  slopes  off  in  the  other  direction,  and  even  extends  over  the  bony  orbital  borders. 
The  lid  is,  of  course,  immovable,  and  the  eye  is  generally  closed. 

Abscesses  occur  oftener  in  the  region  of  the  eve-brows  than  in  the  lids.  They  also  occur  in 
the  angular  region.  They  are  difficult  to  distinguish,  at  least  in  the  beginning,  from  phlegmonous 
inflammation  of  the  lachrymal  sac,  especially  because  in  their  farther  course  this  part  is  apt  to 
participate  in  the  inflammation.  They  were  formerly  described  under  the  name  of  ancliylops,  and, 
in  case  the  pus  had  already  made  its  way  outward,  agylo-ps. 

Causes. — Occasionally,  traumatic,  chemical,  or  other  injuries,  which  act  upon 
the  edge  cf  the  lid,  are  the  exciting  causes.  But  an  abscess  is  often  developed 
without  any  sufficient  cause,  spontaneously,  as  it  seems.  In  many  cases  it  is  the 
result  of  erysipelas  of  the  face,  more  rarely,  of  a  pyaemic  emboly  of  the  vessels. 

Course  and  Results. — Abscess  of  the  lid  almost  always  occurs  in  an  acute  form. 
"WTien  of  a  plegmonous  character,  it  is  apt  to  run  a  very  rapid  course.  In  the  oppo- 
site kind  of  cases,  one  or  more  weeks  may  pass  over  before  the  collection  of  pus  has 
been  fully  developed  and  advanced  to  its  results. 

Kesolution  of  an  abscess,  without  suppuration,  is  certainly  exceedingly  rare  ;  sup- 
puration almost  always  occurs.  This  begins  while  the  tumor  is  still  increasing  at 
one  or  more  points,  extends  more  and  more,  presses  against  the  surface,  and  is 
made  known  by  the  development  of  one  or  more  points  of  suppuration.'  As  a  rule, 
the  pus  breaks  through  the  integument.  It  more  rarely  perforates  the  fascia  tarso- 
orbitalis,  -or  evacuates  on  both  sides  of  the  lids. 

After  the  evacuation  of  the  pus,  the  tumor  falls  together,  and  the  cavity  of  the 
abscess  generally  heals  up,  usually  without  leaving  any  kind  of  impairment  of  the 
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lid,  even  if  the  orbicular  muscle  has  suffered  from  being  involved  in  the  inflam- 
mation. In  not  very  unfrequent  cases  the  suppuration  has  a  worse  character,  and 
with  advancing  deliquescence,  especially  of  the  integument,  leads  to  considerable 
losses  of  substance,  whose  consequences  may  be  irregular  cicatrices. 

There  may  be  a  similar  result  in  another  way.  It  may  occur  if  the  abscess  be 
evacuated  at  a  very  late  period,  or  if  only  a  small  portion  of  its  contents  be  thrown  out, 
and  a  great  part  of  the  integument  is  thinned,  or  even  perforated  by  a  continued 
deliquescence  of  the  product  of  inflammation,  or  if  the  inflammation  has  a  hyper- 
sthenic character,  and  a  large  part  of  the  swelling  becomes  gangrenous.  If  the  pus 
be  evacuated  in  the  conjunctival  sac,  it  may  lead  to  a  partial  Symblepharon,  or  to  a 
dense  conjunctival  cicatrix  which  will  irritate  the  globe. 

Treatment. — This  should  attempt  first  to  limit  the  development  of  the  abscess, 
that  is,  the  proliferation  of  tissue.  But  in  case  suppuration  has  already  occurred, 
the  object  of  treatment  should  be  to  favor  evacuation  of  the  pus,  and  to  secure  a 
method  of  healing  which  may  preserve  the  functions  of  the  lid. 

1.  When  the  inflammation  is  of  a  phlegmonous  character,  a  rigid  constitutional 
and  local  antiphlogistic  treatment  is  indicated.  Iced  compresses  are  particularly  to 
be  recommended,  especially  before  the  appearance  of  suppuration.  They  should  be 
applied  in  proportion  to  the  increase  in  the  local  temperature.  Their  effect  may  be 
assisted,  in  case  of  necessity,  by  a  sufficient  number  of  leeches  placed  on  the  tem- 
poral region. 

But  where  the  inflammation  ^appears  less  violent,  especially  where  there  is  less 
heat  in  the  parts,  covering  the  lid  with  a  piece  of  linen  cloth,  or  even  warm  appli- 
cations, may  better  answer  the  requirements.  For  this  latter  purpose,  the*use  of  a 
wet  pledget  of  lint,  fastened  by  adhesive  plaster,  or  a  flannel  bandage,  is  to  be  recom- 
mended. 

2.  If  fluctuation  be  seen  at  any  point,  an  opening  should  be  made.  The  incisiou 
should  open  the  abscess  as  wide  as  possible,  but  should  be  always  parallel  to  the  edge 
of  the  lid,  and  well  down  to  the  bottom  of  the  tumor.  The  pus  being  then  evacuated 
by  pressure,  a  tent  should  be  inserted,  and  the  above-described  bandage  applied. 
Where  the  cavity  of  the  abscess  is  quite  large,  it  is  necessary  to  apply  the  bandage 
more  tightly,  in  order  to  keep  the  sides  of  the  cavity  in  contact  and  favor  their 
adhesion,  which  will  considerably  accelerate  the  cure.  The  bandage  should  be 
removed  once  or  twice  a  day,  and  worn  until  the  cavity  of  the  abscess  is  completely 
closed,  and  no  more  pus  evacuated.  Of  course,  the  wound  should  be  cleansed,  and 
the  edges  brought  in  contact  at  each  application  of  the  bandage. 

3.  If  the  abscess  has  already  spontaneously  opened,  it  is  of  advantage  to  enlarge 
the  perforation,  if  it  be  very  small,  and  unfavorably  situated.  If  the  pus  has  made  its 
way  out  posteriorly,  it  is  very  advisable  to  make  a  counter-opening  in  the  integu- 
ment, and  to  introduce  a  tent  to  secure  the  external  evacuation.  When  the  integu- 
ment has  become  very  thin  for  a  great  distance,  and  gangrene  is  threatened,  or 
when  the  skin  only  remaius  in  the  form  of  several  bridges  between  scattered  perfo- 

'  rations,  division  of  these  seems  to  be  required  in  order  to  leave  the  cicatrix  as  small 
as  possible. 


2.   Acne   Ciliar  is  —  Solitary   Pustule   of  the 
Border   of    t li e   Lid. 

Symptoms. — The  disease  is  characterized  by  the  abearance  of  circumscribed 
inflammatory  points,  which  "push  forward  the  outer  lip  of  the  lid,  in  roundish,  circum- 
scribed nodules,  and  generally  suppurate. 

These  acne  nodules  are  connected  to  the  sebaceous  follicles,  and  are  therefore 
found  oil  the  outer  lip  of  the  lid,  which  is  occupied  by  the  cilia,  or  in  its  immediate 
vicinity.  They  are  more  frequently  seen  on  the  upper,  than  the  lower,  border  of  the 
lid,  because  there  are  not  so  many  cilia  and  sebaceous  follicles  on  the  latter.  There 
is  generally  but  a  single  nodule,  but  occasionally  several  are  developed  at  once 
on  various  points  of  the  border  of  the  lid. 

The  isolated  nodules  generally  reach  the  size  of  a  pea.  They  lie  in  the  sub- 
cutaneous tissue,  but  are  intimately  connected  with  the  teüse  and  often  deeply- 
reddened  integument  of  the  border  of  the  lid,  which  is  occasionally  hot  to  the  touch. 
They  may  be  somewhat  pushed  over  on  the  tarsal  cartilage.  On  the  rounded  sum- 
mits cilia  shoot  np  in  varying  number.  Between  the  bases  of  the  cilia,  only  an 
increased  exfoliation  of  the  epidermis  is  perceived  in  the  beginning  of  the  affection, 
or  small  crusts  of  dried  sebaceous  material  are  formed  there.  Subsequently,  on  the 
vertex  of  the  nodule,  a  suppurating  point,  or  a  real  pustule,  is  very  often  developed, 
when  the  pus  breaks  through  the  epidermis. 

If  the  nodules  of  acne  are  very  quickly  developed,  extensive  inflammatory 
oedema  is  apt  to  occur;  occasionally  the  lids  swell  throughout  their  whole  extent, 
just  as  if  a  large  abscess  were  about  to  be  formed.  The  swelling  is  then  generally 
very  sensitive,  and  exceedingly  painful. 

Causes. — Acne  ciliaris  appears  at  every  time  of  life,  in  both  sexes,  and  mi  der  the 
most  different  conditions.  It  generally  occurs  without  any  evident  external  cause. 
In  other  cases,  however,  some  kind  of  an  injury  of  a  mechanical,  chemical,  or  phys- 
ical nature,  is  the  exciting  cause.  Want  of  cleanliness,  mnch  rubbing  and  wiping 
the  lids,  the  formation  of  crusts  and  excoriations  on  the  edge  of  the  lid,  when  a 
conjunctival  catarrh  exists,  are  especially  to  be  mentioned  in  this  respect.  It  seems 
as  if  the  irritated  condition  of  the  integument  thns  excited  were  continued  by  prefer- 
ence on  the  sebaceou-s  glands. 

Persons  who  are  very  much  inclined  to  acne,  whose  skin  feels  very  smeary,  and 
is  thickly  covered  with  comedones,  are  most  frequently  affected  with  pustule  of  the 
lid-border.  Especially  in  early  life,  during  the  period  of  puberty,  such  persons  are 
very  much  inclined  to  this  affection,  so  that  they  often  have  to  contend  with  it  for 
months  and  years.  Even  unapparent  irritations,  wind,  smoke,  and  an  abode  in  dusty 
localities,  straining  the  eyes,  slight  excesses  in  venery,  in  eating  and  drinking,  also 
the  use  of  certain  kinds  of  food  and  drink,  e.  g.  of  cheese,  pickles,  wine,  &c,  lead 
almost  invariably  to  the  development  of  one  or  more  acne  nodules.  This  pre- 
disposition, just  as  in  acne  of  other  portions  of  the  integument,  is  probably  founded 
in  an  abnormal  property,  or  in  a  too  great  consistency  of  the  glandular  secretion.    A 


364  ACNE   CILIARIS. 

thick  secretion  is  evacuated  externally  with  difficulty,  the  mouth  of  the  glands  stops  up 
very  raadily,  the  sebaceous  material  collects  in  the  latter,  stretches  its  walls,  and 
becomes  rancid,  and  thus  acts  as  a  mechanical  and  chemical  irritant.  It  then  only 
requires  a  slight  irritation  to  set  up  an  inflammation. 

Course  and  Results. — Each  acne  nodule  is  developed  in  an  acute  form.  It 
reaches  its  hight  in  a  few  days,  and  then  rapidly  advances  to  its  termination.  The 
affection  is  not  unfrequently  very  tedious.  When  the  predisposition  to  the  disease 
exists,  one  nodule  shoots  up  after  the  other,  and  passes  through  all  its  phases.  The 
acne  nodule  may  recede  at  any  stage  of  its  development,  and  disappear  by  resorption, 
without  the  occurrence  of  suppuration.  Exceptionally  it  becomes,  indurated  {acne 
indurata),  and  then  exists  for  months  and  years  as  a  roundish,  painless  tumor, 
ranging  between  the  size  of  a  hemp-seed  and  that  of  a  pea.  It  lies  in  the  sub-cuta- 
neous tissue,  and  is  firmly  united  to  the  integument  of  the  margin  of  the  lid,  generally 
suppurates,  and  the  pus  is  evacuated  either  through  the  canal  of  exit  of  the  gland,  or 
breaks  an  opening  through  the  lid  externally,  generally  in  the  vicinity  of  the  mouth 
of  the  hair-follicle,  on  which  the  epidermis  has  been  previously  broken  by  a  pustule. 

After  the  evacuation  of  the  pus  the  nodule  collapses,  and  generally  all  trace  of  it 
has  disappeared  in  a  few  days.  Yet  some  hypertrophy  of  the  sub-cutaneous  tissue 
often  remains,  and  in  case  there  is  a  particular  predisposition  to  the  disease,  and  the 
acne  nodules  occur  often  and  on  the  different  parts  of  the  lid  margin,  it  may  become 
calloused.  Blepharitis  may  in  this  way  occur  secondarily,  the  sebaceous  glands  and 
their  surroundings  being  finally  all  involved  in  the  affection. 

In  rare  cases,  actual  ulcers  occur  on  the  situation  of  the  acne  pustule.  These  become  deep, 
and  when  slow  in  healing,  leave  small  radiate  cicatrices,  which  may  change  the  position  of  the 
cilia.  The  hair-follicle  is  then  not  generally  affected.  Yet  their  suppuration,  with  permanent 
loss  of  the  cilia,  has  been  observed. 

It  is  well  to  remember,  that  secondary  syphilitic  nodules  occur  on  the  edges  of  the  lids,  which 
may  simulate  an  efflorescence  of  acne,  and  if  anti-syphilitic  treatment  be  neglected,  extensive 
losses  of  substance  may  be  caused  by  gradual  ulceration. 

Treatment. — We  should  attempt  first  to  overcome  the  predisposition  to  acne, 
or  at  least  to  weaken  its  efficacy.  But  if  the  disease  has  already  occurred,  the 
proliferation  of  tissue  should  be  checked,  and  the  evacuation  of  the  morbid  product 
favored. 

The  most  careful  cleansing  of  the  lids,  with  the  assiduous  keeping  away  of  all 
possible  exciting  causes,  will  best  fulfill  the  first  indication.  When  there  is  any 
tendency  to  the  affection,  the  eye-lids  should  be  washed  several  times  a  day  with  a 
piece  of  fine  cotton  cloth  dipped  in  soft  water.  This  prevents  the  collection  of 
secretion,  which  favors  the  stoppage  of  the  mouths  of  the  follicle. 

It  is  also  well  to  draw  the  lashes  through  the  fingers  from  time  to  time,  to 
remove  the  cilia,  which  will  soon  fall  off.  In  the  evening,  before  going  to  sleep,  the 
lids  should  be  softened  with  simple  cerate  or  the  like. 

If  an  acne  nodule  be  already  developed,  if  there  is  great  severity  of  the  inflamma- 
tory symptoms,  deep  redness,  great  heat,  and  severe  pain,  cold  applications  will  do 
the  best.  In  other  cases  we  may  safely  do  nothing,  or  confine  ourselves  to  smearing 
the  edge  of  the  lid  with  fat.  If  the  presence  of  pus  is  already  manifest,  and  if  the 
great  tension  and  pain  of  the  part  demand  assistance,  a  small  incision  is  the  best 
treatment.  In  acne  indurata,  a  weak  ointment  of  iodide  of  potassium  sometimes  does 
service.  In  ulceration,  the  remedies  in  use  in  the  ulcerative  form  of  blepharitis  should 
be  used. 


3.    Blepharitis    Ciliar  is  —  Confluent    Pus- 
tule   of   the    Border    of   the    Lid. 

Symptoms. — This  affection  is  characterized  by  inflammatory  redness  and  swelling 
of  the  edge  of  the  lid,  especially  of  the  outer  lip.  The  "border  of  the  lid  is  covered 
with  yellowish,  epidermis-like  scales,  or  true  scabs,  which  stick  the  cilia,  together  like 
a  little  brush,  and  adhere  more  or  less  firmly  to  the  epidermis. 

1.  The  symptoms  vary  to  some  extent,  according  to  the  degree  to  which  the 
affection  has  developed. 

a.  In  the  secretory  form  the  redness  of  the  edge  of  the  lid  is  very  striking,  bnt 
the  swelling  is  not  so.  The  epidermis  appears  very  thin  at  this  point,  so  that  the 
hyperaeniic  corion  appears  red  through  it. 

Thin  epidermoid  scales  are  constantly  collected  between  the  lashes,  interspersed 
with  small  granules  of  dried  glandular  secretion. 

At  times,  also,  large  patches  of  a  fatty  epidermoid  mass  are  seen,  which  surround 
the  base  of  several  lashes,  are  continued  like  a  sheath  upon  the  hairs,  uniting  these 
in  bunches.  They  evidently  are  rooted  in  the  interior  of  the  hair-follicle  itself, 
coming  out  from  this. 

b.  The  hypertrophying  form  is  especially  characterized  by  a  considerable  increase 
in  size  of  the  parts  mafing  up  the  outer  lip  of  the  lid.  There  is  also  swelling  and 
thickening  of  the  integument  and  the  loose  tissue  surrounding  the  hair-glands.  The 
outer  lip  of  the  lid,  with  its  immediate  surroundings,  appears  reddened,  at  times 
having  a  uniform,  at  others  an  irregular,  surface.  The  integument  is  infiltrated,  and, 
as  long  as  the  inflammatory  process  shows  some  activity,  it  is  very  tense.  Subse- 
quently, as  the  inflammation  declines,  it  is  somewhat  more  relaxed,  even  wrinkled, 
and  we  may  distinctly  feel  the  hard  or  cartilaginous  swelling  beneath.  On  the  sur- 
face we  find  extensive  epidermoid  patches,  and  crusts  of  dried,  pus-like,  sebaceous 
material, .  which  cause  the  lashes  to  stick  together.  Very  frequently  we  find 
fissures  in  the  epidermis,  and  actual  excoriations  under  these  patches  and  crusts. 
These  bleed  readily,  and  are  rapidly  covered  with  fresh  crusts.  Points  of  suppura- 
tion and  true  acne  pustules  also  shoot  up  from  time  to  time  on  various  parts  of  the 
border  of  the  lid.  In  case  such  collections  of  pus  constantly  arise  in  great  number, 
the  affection  gradually  becomes  an  ulcerative  blepharitis  ciliaris. 

c.  A  bright  or  dark  redness,  puffiness,  and  thickening  of  the  border  of  the  lid, 
are  also  constant  symptoms  in  the  ulcerative  form  of  inflammation  of  the  glands 
at  the  edge  of  the  lid.  "When  the  cleansing  has  been  neglected,  the  outer  surface  of 
the  edge  of  the  lid  appears  covered  by  dense  yellowish-brown  crusts  of  dried  pus, 
which  are  perforated  here  and  there  by  cilia,  sticking  to  each  other.  Some  of  these 
are  adherent,  others  again  are  loose,  since  fresh  pus,  often  mixed  with  blood,  collects 
under  them.  When  there  is  a  free  secretion  of  pus,  this  is  sometimes  exuded 
through  the  fissures  and  cracks  occurring  in  the  scabs.  When  these  scabs  are 
removed,  the  outer  lip  and  the  parts  adjacent  are  seen  to  be  covered  by  an  extremely 
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delicate  membrane.  In  many  places,  however,  it  is  excoriated  and  bleeds  readily, 
and  not  unfrequently  is  traversed  by  little  furrows.  Here  and  there  we  may  find  sup- 
purating points  or  pustules,  while  ulcers  are  found  on  other  more  numerous  places. 
Tbese  penetrate  more  or  less  deeply,  secreting  thin  pus,  often  streaked  with  blood. 
They  have  a  very  irregular,  jagged  base,  and  the  same  kind  of  edges.  They  are  not 
unfrequently  covered  with  granulations,  and  are  generally  perforated  in  the  center 
by  one  or  more  cilia.  These  often  hang  loosely  to  the  follicle,  may  be  easily  drawn 
out  or  fall  out  of  themselves,  quite  an  amount  of  pus  being  evacuated  at  the  same 
time.  In  severer  cases,  and  particularly  those  which  have  existed  for  a  long  time, 
these  ulcers  are  often  so  numerous  that  they  run  together  for  some  distance,  while 
their  base  always  sinks  more  deeply  in  the  tissue  of  the  edge  of  the  lid,  and  destroys 
the  parts  there.  The  outer  lip  then  appears  as  if  gnawed,  by  very  irregular  losses 
of  substance.  At  times  it  is  even  entirely  wanting,  and  instead  of  it  is  seen  a  kind 
of  groove  or  furrow,  with  jagged  edges,  out  of  which  often  only  a  few  distorted 
cilia  grow,  and  on  whose  base  irregular  radicated  cicatrices  are  seen. 

2.  In  a  more  acute  form,  as  well  as  during  exacerbations,  a  congestive  cedema 
often  arises.  This  often  confines  itself  to  the  zone,  next  to  the  outer  lip  of  the  lid. 
The  latter  then  appears  as  a  dense,  deep-red  swelling.  This  oedema  often  extends 
over  the  whole  lid,  and  causes  this  to  swell  greatly.  Then  pain,  with  or  without 
photophobia,  is  quite  a  common  symptom.  If  the  severity  of  the  process  decreases, 
the  cedema  generally  recedes.  The  subjective  symptoms  are  also  less  decided. 
There  only  remains  great  sensitiveness  to  any  kind  of  an  injurious  influence,  and 
itching,  burning,  biting  sensations  in  the  crust-covered  and  excoriated  edges. 

These  latter  symptoms  are  frequently,  however,  to  be  referred,  to  a  great  extent, 
to  the  affections  accompanying  the  blepharitis.  There  is  generally  also  some  con- 
junctival catarrh.  In  case  it  lasts  some  time,  trachoma  in  all  its  phases  is  also  a 
frequent  accompaniment.  Herpetic  disease  is  frequently  united  to  it,  and  from  the 
frequency  of  the  attacks  becomes  very  troublesome  and  even  dangerous  to  the  eye. 
Besides  this,  the  tarsal  glands  often  participate.  We  often  find  hordeoli  in  connec- 
tion with  blepharitis  ciliaris. 

Sometimes  spawn-like  granules,  similar  to  the  trachomatous  ones,  are  found  on  the  mouths  of 
the  tarsal  glands,  in  the  process  of  proliferation.  Sometimes  they  are  so  numerous  that  they 
slope  off  on  opposite  sides,  and  cause  the  inner  lip  to  appear  nodular.  Exceptionally,  an  inflam- 
mation of  the  lachrymal  sac  is  added  to  this. 

Causes. — These,  in  accordance  with  the  nature  of  the  affection,  are  not  different 
from  those  of  acne  of  the  general  integument.  In  blepharitis  ciliaris,  also,  we  have 
reason  to  believe  in  the  existence  of  a  predisposition  to  the  disease,  but  it  is  also 
caused  by  an  abnormal  glandular  secretion. 

"Want  of  cleanliness,  smoke,  dust,  wind,  straining  the  eyes,  &c,  are  here  exciting 
causes,  as  well  as  in  acne  ciliaris  discreta.  In  rare  cases,  body-lice,  or  the  common 
lice,  are  the  exciting  cause  of  blepharitis  ciliaris.     (Himly,  Lawrence,  Steffan.) 

Fungous  growths  are  also  said  to  occur  in  the  hair-follicles,  aud  to  be  an  important  cause 
of  blepharitis  ciliaris.  These  fungi  are  said  to  be  very  much  like  those  of  favus.  They  have, 
however,  rarely  more  than  one  or  two  branches.  They  have  been  found  with  thick  flakes  of  epi- 
dermis, as  a  rigid  mass,  surrounding  the  shortened  and  pointed,  but  not  swollen,  hair-bulb,  within 
the  sheath.  The  hair  may  generally  be  drawn  out  without  pain.  Blepharitis  thus  caused  is  said 
to  be  very  obstinate,  recurring  frequently,  accompanied  by  pustular  and  crust  formations.  It 
finally  leads  to  atrophy  and  complete  loss  of  the  cilia,  as  well  as  to  distortion  of  the  edge  of  the 
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lid,  with  ectropion.  It  is  undoubtedly  contagious,  and  is  generally  found  in  several  members  of 
the  same  family.  (Ellinger.)  Recent  examinations  have  not  confirmed  the  existence  of  fungi. 
(Schiess-  Gemuseus. ) 

The  disease  is  often  secondarily  developed,  in  the  course  of  a  conjunctivitis. 
When  there  is  a  predisposition,  the  process  may  be  continued  directly  upon  the  lid- 
glands  ;  or,  on  the  other  hand,  an  exciting  cause  may  be  the  formation  of  crusts  on 
the  orifices  of  the  hair-follicles.  The  acute  exanthemata,  particularly  small-pox, 
eczema,  and  impetigo,  have  some  influence  in  causing  the  disease.  In  case  these 
exanthemata  localize  themselves  on  the  lids  in  the  form  of  numerous  efflorescences, 
a  blepharitis  ciliaris  often  remains,  after  the  constitutional  disease  has  run  its  course. 
This  is  the  same,  in  all  its  characteristics,  with  acne  ciliaris,  and  can  not  be  dis- 
tinguished from  it. 

Course. — Blepharitis  ciliaris  is  a  decidedly  chronic  affection,  which  may  exist 
for  months  or  years.  In  some  cases  it  is  an  habitual  disease,  until  advanced  age. 
Exacerbations  are  then  generally  interchanged  with  remissions.  The  latter  are 
often  so  complete,  that  there  is  actually  no  inflammation  while  they  last,  and 
only  the  consequences  of  the  preceding  inflammation  remain.  Yet  the  slightest 
injurious  influence  is  sufficient  to  set  up  the  inflammation,  and  to  continue  it  for 
weeks.  These  exacerbations  often  appear  periodically  without  any  recognizable 
exciting  cause,  at  certain  seasons  of  the  year ;  for  instance,  in  the  spring. 

Results. — 1.  When  the  predisposition  is  not  too  great,  or  when  it  is  com- 
pletely subdued  in  course  of  time,  and  the  patient  is  appropriately  managed, 
blepharitis  ciliaris  often  gets  well  spontaneously.  Thus,  for  example,  we  by  no 
means  unfrequently  see  an  inflammation  of  the  glands  at  the  edge  of  the  lid,  which 
occurs  during  the  beginning  of  puberty,  and  disappears  in  more  advanced  life  without 
any  treatment.  But  whoever  has  decided  expectations  of  such  a  result  will  be  often 
bitterly  disappointed.  We  may  properly  assert  that  blepharitis  ciliaris  requires  a 
careful  treatment,  if  we  do  not  wish  it  to  be  protracted,  and  to  finally  cause  incurable 
and  extremely  unpleasant  results.  With  a  careful  method  of  treatment,  and  appro- 
priate condition  of  the  patient,  the  absolute  or  relative  cure  is  generally  easy.  Yet, 
in  persons  very  much  predisposed  to  the  disease,  the  relapses  are  not  unfrequent, 
and  in  some  cases  the  disease  obstinately  resists  all  methods  of  treatment,  or  is  only 
at  intervals  somewhat  alleviated. 

The  severity  of  the  process  and  the  previous  duration  of  the  disease  are  of  slight 
importance  as  to  the  probability  of  cure.  Sometimes  the  secretory  form  of  the 
disease  resists  all  treatment,  or  always  returns,  while,  on  the  other  hand,  long-exist- 
ing and  far-advanced  cases  of  hypertrophying  or  ulcerative  blepharitis  often  yield 
completely,  in  an  astonishingly  short  time,  to  a  proper  treatment.  Yet  the  severity 
of  the  disease  and  its  previous  duration  greatly  influence  its  possible  consequences. 

2.  Thus,  when  hypertrophic  blepharitis  ciliaris  has  lasted  for  a  long  time,  a 
callous  thickening  of  the  edges  of  the  lids,  tylosis  or paeliyNepharosis,  readily  occurs. 
The  connective  tissue  around  the  hair-follicles  increases  in  amount,  in  consequence 
of  the  inflammatory  proliferation.  It  thickens  at  the  same  time,  and  thus  forms  a 
callus.  This  puffs  out  the  edge  of  the  lid  like  a  pad,  and  rounds  off,  or  completely 
obliterates  the  outer  lip  of  the  lid.  This  swelling  is  quite  hard  to  the  touch,  often 
nearly  cartilaginous.  The  surface  is  sometimes  smooth,  again  irregular.  The 
integument  of  the  lid  is  stretched  over  it,  often  considerably  thickened,  and  more  or 
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less  reddened.  In  consequence  of  the  distention  which  the  zone  of  exit  of  the  cilia 
undergoes  from  the  less  sensitive  tumor  heneath,  it  appears  broadened.  Then  it 
often  seems  as  if  there  were  newly- formed  hair  on  unusual  situations,  especially  on 
the  distorted  surface  of  the  edge  of  the  lid  (distichiasis.)  Between  the  lashes, 
epidermoid  scales,  and  often  rigid  flakes  of  homy  glandular  secretion,  are  found, 
which  cause  some  of  the  cilia  to  stick  together. 

We  find,  in  the  rigid  tissue  of  the  calloused  edge  of  the  lid,  a  friable  and  gritty  substance, 
together  with  degenerated  connective  tissue.  These  are  the  remains  of  the  hair-follicles,  which 
have  been  distended  and  destroyed  by  proliferation.  They  are  sometimes  quite  large.  They 
then  form,  as  it  were,  the  nucleus  of  a  tumor  of  thickened  connective  tissue.  The  irregularity  of 
the  edge  of  the  lid  is  caused  by  such  tumors.  The  subtarsal  muscle  is  probably  destroyed  by 
atrophy  in  the  tylotic  edge  of  the  lid. 

3.  The  hair-follicles  themselves  often  participate  in  severe  and  long-standing 
inflammation  of  the  glands  at  the  edge  of  the  lid.  They  generally  atrophy  and 
are  entirely  destroyed.  The  border  of  the  lid  then  appears  completely  bald,  or  is 
so  at  intervals  (partial  or  complete  madarosis).  Occasionally  only  the  hair-follicles, 
and  with  them  the  cilia,  deteriorate,  and  then  assume  the  character  of  the  first 
growth  of  hair,  become  thin  and  devoid  of  pigment,  are  fissured  in  the  bulb,  so  that 
two  or  more  proceed  from  one  follicle.  They  are  curved  in  different  directions,  and 
are  turned  in  upon  the  cornea  (trichiasis). 

4.  The  ulcerative  form  of  blepharitis  ciliaris  leads  at  times  to  tylosis,  more  fre- 
quently to  madarosis  and  trichiasis.  Cicatrices  from  the  ulcers  are  also  much  to  be 
feared.  They  are  always  radiated,  are  irregularly  drawn  together,  and  give  a  false 
direction  to  the  adjacent  cilia.  At  times  they  unfortunately  bend  these  inward, 
and  thus  easily  cause  extremely  injurious  effects. 

In  extensive  ulceration  of  the  edge  of  the  lid,  it  is  distorted  by  contraction  of 
the  cicatrix,  and  by  interference  with  the  carrying-off  of  the  tears.  At  times  the 
edge  of  the  lid  becomes  rounded  off,  or  is  sharpened  by  the  approximation  of  the 
two  lips  of  the  lids  to  a  rough  edge,  over  which  the  other  lid  glides,  and  bends 
down  the  cilia,  when  both  are  lightly  closed.  Again,  the  lip  of  the  lid  approaches 
the  outer  in  consequence  of  the  shrinkage,  until  both  run  together.  The  zone  of 
the  tarsal  conjunctiva  next  to  the  border  is  thus  everted,  so  that  it  becomes  a 
deep-red  line  on  the  edge  of  the  lid.    A  kind  of  ectropion  has  resulted. 

Treatment. — We  should  remove  and  keep  away  all  injurious  influences  which 
may  excite  and  keep  up  the  disease,  especially  all  impediments  to  the  removal  of  the 
glandular  secretion.  We  should  then  oppose  directly  the  proliferation  of  tissue, 
and  finally  modify  the  character  of  the  secretion.  "We  should  also  assist  the  retro- 
gression of  the  disease  and  the  absorption  of  the  newly-formed  elements,  which, 
being  in  the  process  of  higher  formation,  may  cause  a  degenerative  hypertrophy  of 
the  edge  of  the  lid. 

1.  The  first  indication  arising  from  the  cause  requires  a  proper  care  of  the  eyes. 
Without  this,  all  treatment  is  generally  of  no  avail. 

Occasionally  river-bathiug,  and,  still  more,  sea-bathing,  has  a  good  effect  in  obstinate  inflam- 
mation of  the  glands  at  the  edge  of  the  lid,  especially  in  persons  having  a  very  delicate  skin  and 
excitable  nervous  system. 

2.  A  second  indispensable  requirement  for  any  effect  from  treatment,  is  to  keep 
away  dried  glandular  secretion  from  the  edges  of  the  lids,  and  to  prevent  excoriations. 
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a.  As  soon  as  any  kind  of  epidermical  scales  or  actual  crusts  are  seen  on  the  edge 
of  the  lid,  they  should  be  removed.  This  should  not  be  done  by  rubbing  the  lids  ;  tho 
patient  will  be  easily  induced  to  this  by  itching  sensations,  and  excoriations  are 
readily  caused.  These  excoriations  are  quickly  covered  by  lymph,  which  dries  in  a 
scab,  and  makes  the  matter  worse.  The  secretion  should  be  first  softened,  aud  then 
carefully  removed  with  charpie.  The  remainder  is  either  removed  with  a  stiff 
camel's-hair  brush,  or  by  drawing  the  cilia  between  the  thumb  and  fingers.  It  is  well, 
at  the  same  time,  to  exercise  a  slight  traction  on  the  lashes,  in  order  to  remove  those 
which  have  become  loose,  because  they  are  as  irritating  as  foreign  bodies,  and  they 
also  render  difficult  the  separation  of  the  glandular  secretion  by  narrowing  the 
opening  of  the  follicle. 

Such  a  cleansing  is  particularly  necessary  in  the  morning.  "When  insufficient 
care  is  taken,  large  crusts  collect  and  completely  close  the  lids.  But  cleansing  is 
also  necessary  during  the  day.  It  should  be  repeated  as  often  as  the  dried  secretion 
is  seen  on  the  edge  of  the  lid. 

Fomentations,  with  clear,  lukewarm  water,  used  with  clean,  soft  linen,  forms  the 
best  method  of  softening  the  crusts.  The  water  should  contain  as  little  of  the  salts 
as  possible.    For  this  reason  distilled  water  is  to  be  advised. 

The  use  of  lukewarm  decoctions  of  marsh-mallow,  &c,  has  been  much  recommended  for  this 
purpose.  Cataplasms  of  boiled  rice,  of  linseed-meal  in  mallow-tea,  are  not  less  recommended. 
Some  pencil  the  edge  of  the  lid  with  warm  milk,  in  which  a  little  piece  of  butter  has  been 
dissolved,  and  then  bathe  the  parts  with  lukewarm  water  until  the  desired  purpose  is  attained. 

5.  After  the  edge  of  the  lid  is  thoroughly  cleansed  and  dried,  the  new  formation  of 
crusts  should  be  prevented  or  hindered,  by  smearing  the  part  with  fresh  fat,  or  with 
a  very  weak  ointment  of  the  yellow  oxide  of  mercury  (one  half-grain  to  one  grain 
to  the  drachm  of  the  vehicle).  This  should  be  done  just  before  retiring,  the  crusts 
collecting  mostly  at  night.    In  slight  cases  this  is  often  sufficient  to  cure. 

3.  In  the  hypertrophying  and  ulcerative  forms  of  blepharitis  ciliaris  more  irrita- 
ting remedies  are  necessary.  The  ointment  of  the  yellow  oxide  of  mercury  is  most 
to  be. recommended,  one  to  two  grains  to  the  drachm  of  the  vehicle,  used  morning 
and  night. 

The  long  well-known  Scarpa's  ointment  is  less  reliable : 
1}.    Hydrarg.  rub.  oxid. 

Extract.  Saturni  aa.  gr.  II. 
Ungt.  simpl.  dr.  2. 
M.     Ft.  ung. 
The  white  precipitate  has  also  been  long  esteemed,  four  to  six  grains  to  the  drachm.    Oxide 
of  zinc  and  alum,  in  the  form  of  an  ointment,  are  less  frequently  used.    The  former,  in  an  impure 
condition,  forms  one  of  the  ingredients  of  the  famous  Janin's  ointment; 
9.     Tutise  prsep. 

Boli.  armen,  aa.  dr.  1. 
Merc,  prsec.  albi  dr.  1-2, 
Ungt.  simpl.  dr.  2. 
This  is  especially  recommended  in  very  chronic  cases  occurring  in  old  persons. 

In  the  use  of  these  remedies  we  should  see  that  they  come  in  immediate  contact 

with  the  edge  of  the  lid  and  the  openings  of  the  follicles,  and  therefore  the  brush 

ehould  be  introduced  between  the  bases  of  the  cilia.     The  irritation  following  the 

application  only  requires  treatment  when  it  is  very  great,  and  then  we  may  employ 
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cold  compresses  to  subdue  it.  If  this  is  not  sufficient  to  remove  the  irritation,  if 
the  paiu  continues  for  hours,  in  spite  of  their  employment,  and  if,  besides,  great 
redness  remains,  or  if  the  edge  of  the  lid  swells  greatly,  it  is  well  to  use  weaker 
ointments. 

"When  the  ointments  have  little  effect,  or  are  not  well  borne,  a  strong  solution  of 
nitrate  of  silver  often  does  excellent  service,  even  in  very  obstinate  and  old  cases. 
This  is  placed  on  the  closed  eye-lids  once  a  day,  with  a  camel's-hair  brush,  and  the 
excess  washed  off  with  water.  Just  as  an  ointment,  it  should  act  especially  on  the 
openings  of  the  hair-follicles  and  upon  any  excoriated  spots,  the  pencil  being  intro- 
duced between  the  individual  cilia. 

Suppurating  points  and  pustules  should  be  evacuated  by  the  knife  or  pressure, 
before  the  use  of  the  irritants.  In  isolated  or  connected  ulcers,  if  their  base  be  very 
irregular,  and  the  secretion  is  of  an  unpleasant  character,  but  especially  when  they 
are  much  granulated,  we  do  well  to  use  the  mitigated  nitrate  of  silver,  cauterizing 
each  ulcerated  point.  If  the  condition  is  improved,  we  should  then  pencil  the  part 
with  strong  solutions,  and  subsequently  use  ointments. 

Some  recommend  the  pulling-out  of  all  the  cilia  before  the  use  of  the  nitrate  of  silver.  (Quadri.) 
In  case  fungous  growths  keep  up  the  inflammation  on  the  root  of  the  hair,  continuous  depilation 
may  be  of  service,  otherwise  it  is  superfluous.  Especial  efficacy  was  formerly  attached  to  the 
white  precipitate  in  the  form  of  an  ointment.  It  was  used  either  pure,  four  to  six  grains  to  the 
drachm  of  the  vehicle,  or  combined  with  tar  : 

B,.  Merc,  precip.  alb.  gr.  4-6. 
Picis.  liquidis.  3  i. 
Gerat,  simp.  3  i. 
M. 
It  is  used  two  or  three  times  a  day.    This  remedy  has  certainly  no  advantage  over  the  ointment 
of  the  yellow  oxide.     Penciling  the  ulcer  with  tincture  of  iodine  seems  to  have  no  especial 
advantage. 

4.  If  blepharitis  be  accompanied  by  conjunctival  catarrh,  besides  the  ointment, 
the  remedies  in  use  in  the  last-named  affection  should  also  be  used.  In  long-existing 
blepharitis,  any  relaxation  or  roughness  of  the  conjunctiva  demands  especial  notice. 
These  require  cauterizations,  as  in  trachoma.  If  caustics  are  not  used,  the  blepha- 
ritis is  apt  to  resist  all  treatment. 

5.  In  severe  tylosis,  such  as  not  unfrequently  is  left  after  ancient  hypertrophic 
blepharitis,  very  excellent  results  are  produced,  in  some  cases,  by  fastening  a  bunch 
of  charpie,  dipped  in  a  strong  solution  of  nitrate  of  silver,  on  the  closed  lids,  by  means 
of  a  flannel  bandage,  and  wearing  it  from  eight  to  fourteen  days. 

Some  authors  recommend  the  causation  of  a  slough  with  nitrate  of  silver  in  substance,  in  the 
integument  covering  the  swelling,  and,  at  the  same  time,  pulling  out  all  the  cilia;  others  expect 
relief  from  the  use  of  cataplasms  in  connection  with  iodine  or  mercurial  ointment.  Penciliugs 
with  an  ointment  of  the  dilute  iodide  of  mercury,  one  third  to  one  half  grain  to  the  drachm  of 
ointment,  are  also  recommended. 

Madarosis  is  incurable.  The  eyes  should  be  protected  by  dust-spectacles,  pro- 
tecting spectacles,  &c. 

Authorities.—  Ilimly,  Krankheiten  und  Missbildungen,  &c.  I.  Berlin.  1843.  S.  241,  244. — 
Stefan,  Id.  Mntbl.  1SGG.  S.43. — Lawrence,  Mackenzie  Traite  d.  mal.  d.  yeux.  traduit  p.  Warlomont 
et  Testelin.  I.  Paris.  185G.  P.  322.—  Quadri,  ibid.  S.  IQO.—Ettinger,  Virchow's  Archiv.  23.  Bd.  S. 
4A9.—Sc7riess-Gemuseus,  ibid.  37.  Bd.  S.  132. — Arlt,  Die  Krankheiten  des  Auges.  III.  Prag.  1S56. 
S.  351,  356. 


4.   Blepharitis  Tarsalis;    Hordeolum — Stye. 

Symptoms. — Stye  is  a  swelling  of  a  tarsal  gland.  This  is  filled  with  a  substance 
resembling  pus,  and  occurs  with  inflammatory  symptoms.  Tlie  tumor  is  firmly  seated 
in  the  thickness  of  the  lid  itself  and  the  integument  may  be  distinctly  moved  over  it. 

The  swelling  varies  in  size  from  that  of  a  millet-seed  to  a  bean.  It  is  generally 
roundish  or  oval  in  shape,  has  quite  a  smooth  surface,  and  is  somewhat  elastic.  It 
is  hard  to  the  touch. 

Styes  are  easily  recognized  on  the  outer  surface  of  the  lid,  but  on  the  inner  it  is 
more  difficult,  on  account  of  the  thickness  of  the  cartilage.  It  is  only  when  the  lid 
is  everted,  and  the  cartilage  with  the  conjunctiva  placed  on  the  stretch,  that  we  may 
detect  the  tumor.  The  pus-like  contents  are  seen  through  its  coating,  causing  it  to 
resemble  a  gray  or  yellow  spot,  plainly  distinguished  from  the  deeply-reddened 
conjunctiva. 

Internal  hordeola  are  only  seen  externally,  when  they  are  quite  large.  They  are, 
however,  very  distinct  on  the  inner  tarsal  surface,  where  they  are  easily  recognized 
by  their  color,  which  is  yellow,  like  pus. 

"When  the  lid  is  everted,  they  occasionally  press  out  the  palpebral  conjunctiva  in 
the  form  of  flat,  yellow  vesicles,  having  a  thin  coating  of  roundish,  oval,  or  even  pe- 
dunculated shape. 

Styes  which  occur  in  that  part  of  the  gland  lying  without  the  cartilage,  push  out 
the  portion  of  the  free  border  of  the  lid,  the  conjunctiva,  and  the  intermediate  piece 
of  the  inner  lip,  in  a  round  projection,  while  the  outer  lip  of  the  lid  maintains  its 
normal  shape,  position,  and  generally  its  mobility.  The  peripheral  hordeolum  is 
thus  distinguished  from  the  solitary  pustule  of  the  border  of  the  lid.  A  suppurating 
point  is  generally  found  at  the  summit  of  the  tumor.  Its  position  generally  corre- 
sponds to  the  opening  of  the  affected  gland.  It  then  appears  like  a  nipple,  as  it 
were,  on  the  rounded-off  inner  lip,  and,  on  pressure  being  made  upon  it,  evacuates  a 
portion  of  the  purulent  contents. 

Causes. — These  are  the  same  as  those  of  true  acne.  Hordeolum  is  nothing  more 
than  a  pustule  of  the_  tarsal  glands. 

The  disease  is  very  often  secondary,  in  consequence  of  the  continuation  of  an 
inflammation  from  the  conjunctiva  upon  the  cartilage.  Hordeoli  are  often  com- 
plications of  very  old  catarrhal  conjunctivitis,  but  particularly  of  inveterate  tra- 
choma. They  then  appear  in  great  numbers,  one  immediately  after  the  other. 
They  continually  recur,  and  finally  lead  to  degeneration  of  the  cartilage  and  deform- 
ity of  the  lids. 

Course.— Stye  generally  occurs  with  very  severe  inflammation,  often  even  with 
decided  fe'ver.  The  affected  lid  and  conjunctiva  are  very  red,  and  swell  so  much 
that  the  glandular  tumor  is  completely  covered.  Very  severe  pain  generally  occurs, 
and  not  unfrequently  photophobia  and  lachrymation. 
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The  affection  reaches  its  highest  point  in  a  few  days,  and  advances  to  its  termi- 
nation just  as  rapidly,  or  perhaps  the  inflammatory  symptoms  decrease,  are  limited 
to  the  immediate  vicinity  of  the  affected  acinus,  but  the  stye  itself  becomes  chronic. 
In  other  cases,  the  hordeolum  occurs  with  scarcely  any  noticeable  symptoms.  It 
grows  for  months,  and  sometimes  with  exacerbations  and  remissions,  until  at  last  it 
gradually  proceeds  to  a  termination. 

Eesults. — 1.  Stye  is  not  unfrequently  removed  by  absorption.  This  occurs  more 
easily  in  recent  hordeola  and  those  which  have  occurred  rapidly,  than  in  the  opposite 
class  of  cases.  Yet  sometimes  hordeola  are  absorbed,  although  very  slowly,  which 
have  existed  for  months,  and  have  already  become  chalazia. 

2.  In  the  greater  number  of  cases,  hordeolum  evacuates  its  contents,  and  thus 
goes  on  to  cure  in  the  quickest  way.  The  evacuation  occurs  often  through  the  canal 
of  exit  of  the  gland,  either  spontaneously  or  by  the  aid  of  external  pressure.  This 
occurs  most  frequently  in  peripheral  hordeola,  less  often  in  those  which  are  internal 
or  external,  especially  when  they  are  situated  far  from  the  edge  of  the  lid.  The  tumor 
sometimes  opens  in  the  conjunctival  sac;  one  layer  after  the  other  of  the  inner  wall 
of  the  abscess  being  involved  in  the  disease,  it  becomes  relaxed,  deliquesces  into  pus, 
and  finally  a  suppurative  opening  occurs.  In  internal  hordeolum,  such  an  opening 
into  the  conjunctival  sac  is  the  ordinary  result.  Peripheral  styes  are  most  frequently 
evacuated  in  this  way.  An  internal  opening  is  more  rarely  observed  in  external 
hordeoli,  the  tarsal  cartilage  being  too  thick  to  allow  it.  If  the  evacuation  be  nearly 
complete,  the  cavity  of  the  abscess  generally  closes  by  a  cicatrix  ;  but  in  not  a  few 
cases,  the  disease  does  not  terminate  when  evacuation  occurs.  The  proliferation  of 
tissue  still  goes  on  in  the  walls  of  the  cavity.  Yet  the  morbid  product  is  not  generally 
pus,  but  rather  a  gelatinous  material,  which  fills  the  somewhat  contracted  cavity, 
and  projects  in  little  lumps  from  the  opening,  giving  it  the  character  of  an  unhealthy 
and  often  deep  ulcer,  not  unlike  a  chancre.  This  is  embryonal  connective  tissue 
with  neoplastic  vessels — an  over-developed  cicatritial  mass,  whose  superficial  layers 
still  excrete  pus.  Occasionally  this  neoplasia  is  somewhat  thicker  and  more  vascular 
from  the  beginning.  It  has  the  appearance  of  exuberant  granulations,  which  grow 
over  the  perforation.  In  rare  instances  large  tumors  are  thus  formed,  which  exist 
for  weeks  and  months,  keeping  up  the  suppuration,  but  at  last  shrink  and  leave 
behind  a  small,  tendinous  cicatrix. 

The  pus  rarely  breaks  through  externally.  This  occurs  most  frequently  in  per- 
ipheral styes;  in  internal  ones,  scarcely  ever  ;  in  external,  only  very  exceptionally. 
External  hordeolum  has  the  very  same  tendency* to  evacuate  itself.  It  becomes  dis- 
tended in  a  direction  toward  the  integument  more  and  more,  drawing  one  layer  after 
another  into  the  process,  and  causing  them  to  deliquesce.  Here  and  there  the  pus 
may  be  diffused  in  the  submuscular  tissue,  and  then  absorbed.  In  by  far  the 
greater  number  of  cases  the  pus  remains  encapsuled  in  the  manner  just  described, 
and  the  morbid  process  ceases  much  before  the  inflammation  has  extended  to  the 
integument. 

It  is  of  great  importance,  in  this  respect,  to  note  that  the  moment  when  the  abscess  has  over- 
come the  resistance  of  the  cartilage,  and  a  looser  tissue  opposes  its  distention,  the  pressure  exer- 
cised upon  the  contents  is  immediately  lessened,  and  the  conditions  for  resolution  are  much  more 
favorable. 

As  soon  as  the  inflammation  recedes,  the  tumor  also  lessens.  Not  only  the  con- 
tents of  the  stye,  but  also  its  walls,  are  absorbed  to  some  extent.     The  absorption 
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may  be  even  complete,  and  in  a  relatively  short  time  no  trace  of  the  tumor  be  left. 
Again,  it  not  unfrequently  occurs  that,  sooner  or  later,  there  is  a  relapse.  The  hor- 
deolum again  swells  out,  but  again  recedes  in  part,  again  growing,  &c,  until  finally, 
months  after,  the  morbid  process  comes  to  a  close  in  one  way  or  the  other.  But 
generally,  under  such  circumstances,  the  hordeolum  is  changed  into  a  so-called 
chalazion. 

3.  Chalazion  is  distinguished  from  hordeolum  only  by  the  disappearance  of  the 
symptoms  indicating  inflammation,  especially  the  hyperemia  and  sensitiveness.  It 
is  a  hordeolum  in  which  the  proliferation  of  tissue  has  somewhat  receded,  or  at 
least  is  no  longer  plainly  seen,  and  which  has  become,  to  a  certain  degree,  permanent. 
There  are  no  marked  changes,  except  at  long  intervals.  As  has  been  said,  this 
results  by  far  the  most  frequently  in  external  hordeolum,  because  these  are  evacuated 
with  the  greatest  difficulty,  and  their  complete  resorption  does  not  easily  occur. 
Under  unfavorable  circumstances  a  peripheral,  and  even  an  internal,  hordeolum,  may 
become  a  chalazion.  In  accordance  with  this,  not  only  the  situation  but  the  shape 
of  the  hordeolum  varies.  External  hordeola  often  appear  as  longish  oval  elevations, 
which  project  from  the  anterior  surface  of  the  cartilage  with  a  slight  convexity.  In 
other  cases  they  are  generally  roundish  tumors,  varying  in  size  between  a  pea  and  a 
bean,  rising  abruptly  from  the  anterior  wall  of  the  tarsal  cartilage,  and  resting  flatly 
on  this,  or  by  a  peduncle.  They  are  thus,  as  well  as  by  the  mobility  of  the  integu- 
ment, distinguished  from  sebaceous  tumors  over  them,  which  sometimes  arise  in  the 
sub-cutaneous  tissue  of  the  lids. 

Internal  hordeola  seldom  acquire  any  considerable  size.  They  always  have  a  flat 
surface,  from  the  pressure  which  the  lid  itself  exerts  upon  them.  Occasionally  we 
find  an  internal  chalazion,  whose  base  appears  pedunculated,  the  vesicular  covering 
being  curved  inward,  and  forms  a  groove,  on  account  of  the  lessening  of  the  con- 
tents of  the  cavity.  Peripheral  chalazia  seldom  become  larger  than  a  grain  of 
pepper  or  a  small  pea.  They  are  generally  roundish  ;  they  push  the  cover  of  the 
lid  somewhat  outward,  and  cause  the  blunted  inner  lip  of  the  lid  to  project  like  an 
arch. 

The  metamorphoses,  by  which  a  hordeolum  becomes  a  chalazion,  affect  not  ouly  the  envelope, 
but  also  the  contents  of  the  tumor.  The  inflammatory  swelling  decreases  somewhat  with  lessening 
of  the  hyperemia,  and  with  resorption  of  a  portion  of  the  inflammatory  product,  but  it  markedly 
increases  in  thickness,  and  finally  changes  into  a  tendinous  capsule.  This  has  a  smooth  inner  and 
an  externally  rough,  villous  surface,  by  which  latter  it  is  intimately  connected  to  the  loosely- 
woven  adjacent  layer.  In  internal  and  external  hordeoli,  the  tendinous  capsule  is  united  to  the 
cartilage  at  the  base  of  the  tumor.  It  passes  immediately  over  into  the  latter,  and  thus  marks  off 
a  piece  of  cartilage,  which  forms  the  wall  of  the  cavity  on  that  side.  This  piece  of  cartilage  is  not 
unfrequently  thinned,  often  so  much  so  that,  even  in  external  hordeola,  the  contents  of  the  cavity 
glimmer  through  the  tarsal  conjunctiva  with  a  grayish  or  yellowish  color. 

In  peripheral  chalazia,  the  cartilage  of  course  does  not  form  a  part  of  the  capsule.  This  is 
completely  neoplastic.  It  closes  the  canal  of  the  affected  tarsal  gland,  and  may  cause  its  oblitera- 
tion. If  the  chalazion  is  situated  near  the  inner  angle,  the  lachrymal  canaliculi  may  be 
endangered  in  the  same  manner. 

The  contents  of  the  chalazion  often  maintain  the  consistency  and  appearance  -of  pus  for  a 
long  time,  for  weeks  and  months.  But  generally  they  acquire  more  and  more  the  character  of 
granulation  tissue.  (Yirchow.)  It  is  changed  to  a  thick  gelatinous  mass,  which  is  generally 
streaked  with  blood,  and  mixed,  more  or  less  abundantly,  with  cellular  elements.  Finally, 
however,  it  thickens  to  a  friable,  fatty,  calcareous  mass,  in  which  epithelial  scales,  and,  more  rarely, 
larger  concrements,  are  found  (atheroma).  This  development  is  often  united  with  marked 
decrease  in  size.    The  chalazion  falls  inward,  and  may  become  so  small  that  it  is  only  perceived  on 
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close  examination  of  the  lid,  having  evidently  been  cured  by  absorption.  Yet  the  increase  in 
thickness  of  the  contents  of  the  tumor  is  not  always  accompanied  by  a  great  decrease  in  the  size. 
It  is  replaced  by  a  serous  exudation  to  the  same  extent  that  the  original  contents  are  lessened, 
and  the  walls  of  the  cavity  remain  distended.  In  old  chalazia  we  not  unfrequently  find,  as  the 
contents  of  the  large  cavity,  a  turbid  fluid,  mingled  with  a  great  quantity  of  epithelial  cells,  free 
fat,  cholestearine  crystals,  and  calcareous  granules.  Occasionally  the  contents  have  become  a 
brownish-yellow,  translucent,  fatty  or  briny  fluid.     The  tumor  has  become  a  cyst  or  hydatid. 

It  is  worthy  of  mention,  that  the  cavity  of  old  chalazia  is  not  always  a  simple  one,  but  that  we 
not  unfrequently  find  in  the  interior  of  the  tumor  a  kind  of  connective-tissue  partitions,  making 
larger  or  smaller  cavities,  in  which  limpid  fluid,  regressive  metamorphosed  pus,  and  often 
embryonal  connective  tissue,  are  found.  It  appears,  in  such  cases,  as  if  there  were  several 
chalazia,  which  have  become  developed  in  adjacent  glands,  or  acini  of  single  glands,  and  which 
have  finally  run  together. 

Treatment. — The  treatment  of  hordeolum  is  founded  on  the  same  principles  as 
that  of  abscesses  in  general.  "We  should  first  prevent  the  formation  of  the  stye,  by 
attacking  the  inflammatory  process.  If  we  can  not  accomplish  this,  we  may  some- 
what retard  its  formation.  In  the  second  place,  we  should  remove  the  pus  as  quickly 
and  thoroughly  as  possible.  We  do  this  in  order  to  remove  a  great  portion  of  the 
proliferating  elements,  and,  by  lessening  the  tension,  to  favor  resolution  of  the  morbid 
changes  as  far  as  possible.  If  there  are  any  remains  of  the  inflammatory  product, 
absorption  should  be  excited.  In  case  this  proves  insufficient,  they  should  be 
removed  with  the  knife. 

1.  If  the  hordeolum  appears  with  severe  and  extensive  symptoms  of  inflamma- 
tion, a  local  antiphlogistic  treatment,  together  with  the  use  of  cold  applications,  is 
appropriate.  In  the  remaining  cases,  cold  applications  can  only  be  sparingly  used, 
and  then  in  order  to  counteract  attacks  of  pain,  burning  sensation,  &c.  An  expec- 
tant treatment  is  then  indicated.  Where  the  inflammatory  symptoms  have  been  not 
very  decided  from  the  beginning,  or  quickly  recede,  but  the  tumor  slowly  increases 
in  size,  without  the  occurrence  of  suppuration,  where  induration  is  threatened,  the 
employment  of  warm  applications  may  be  of  advantage. 

2.  If  a  point  of  suppuration  shows  itself,  the  abscess  should  be  immediately 
evacuated.  When  the  pus  collects  at  the  mouth  of  a  tarsal  gland,  pressure  exerted 
upon  the  tumor  is  often  sufficient  to  evacuate  its  contents.  If  this  does  not  occur  at 
the  first  attempt,  or  if  the  swelling  is  very  painful,  so  that  a  more  powerful  pressure 
will  not  be  borne,  we  may  wail^pne  or  two  days,  continuing  the  treatment  iudicated 
under  the  first  paragraph  (1). 

The  evacuation  then  either  spontaneously  occurs,  or  is  easily  induced.  In  in- 
ternal and  external  hordeola,  situated  at  some  distance  from  the  edge  of  the  lid, 
after  the  appearance  of  a  point  of  suppuration,  an  incision  is  the  best  method  of 
bringing  the  process  to  a  speedy  termination,  and  preventing  the  transition  of  the 
hordeolum  to  a  chalazion. 

It  should  be  remembered,  at  the  same  time,  that  in  external  hordeolum  the  purulent  contents 
are  often  perceived  on  the  inner  surface  of  the  lid,  at  a  very  late  period  or  not  at  all.  It  is  there- 
fore well,  after  the  inflammation  has  somewhat  subsided,  to  evert  the  lid,  aud,  having  made  it 
somewhat  tense,  to  make  an  iucisiou  in  about  the  middle  of  the  swelling,  even  when  the  pus  is 
not  seen. 

Immediately  after  the  incision,  a  great  portion  of  the  pus  and'cmbrvonal  connective  tissue  arc 
generally  evacuated.  If  the  evacuation  bo  insufficient,  the  lid  is  seized  on  each  side  of  the  swell- 
ing by  the  thumb  and  index-finger  of  each  hand,  drawn  away  from  the  globe,  and  the  swelling 
compressed.     Care  should  be  taken  that  the  opening  of  the  iucision  be  between  the  fingers. 

The  inflammation  always  rapidly  diminishes  after  the  opening  ;  the  pain,  which  is  often  very 
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severe,  abates,  and  a  further  enlargement  of  the  hordeolum  is  scarcely  to  be  feared.  It  is  there- 
fore better  to  open  the  hordeolum  too  early  than  too  late,  and  wheu  the  swelling  is  very  large, 
we  may  risk  the  danger  of  not  attaining  an  immediate  evacuation. 

3.  If  the  opening  has  already  occurred,  there  remains  nothing  for  the  surgeon  to 
do  but  to  render  it  more  complete.  If  little  lumps  of  the  described  gelatinous 
material  or  real  fleshy  growths  emerge,  and  the  cavity  can  not  be  evacuated  by 
pressure,  because  it  is  filled  by  rigid  neoplasia,  we  may  cauterize  it  with  solid  nitrate 
of  silver,  after  having  cut  off  the  projecting  substance  with  the  scissors.  The  caustic 
should  be  passed  deeply  into  the  cavity  itself,  and  the  excess  be  immediately  washed 
off  with  water.  If  the  granulations  then  grow,  the  daily  penciling  of  the  neoplasm 
with  tincture  of  opium  is  generally  sufficient  to  limit  the  proliferation,  and  finally 
to  prepare  the  way  for  the  closure  of  the  cavity. 

4.  "We  should  always  attempt  to  evacuate  a  chalazion,  no  matter  how  old  it  may 
be.  For  this  purpose  a  deep  and  long  incision  is  made  in  the  tumor,  beginning  at 
the  inner  surface  of  the  lid,  by  entering  a  lancet  or  bistoury  vertically  in  the  everted 
lid,  enlarging  the  wound,  according  to  necessity,  in  the  direction  of  the  border.  It 
is  only  when  the  chalazion  projects  very  close  to  the  integument,  and  this  is  very 
much  thinned  over  the  tumor,  that  an  external  opening  is  more  advantageous. 

Occasionally  we  are  enabled  in  this  way  to  evacuate  the  chalazion  by  pressure  at 
the  first  attempt.  It  then  falls  together,  and  a  few  days  are  sufficient  to  cause  its 
disappearance,  partly  by  shrinkage  of  the  walls,  partly  by  resorption.  In  the  greater 
number  of  cases  the  evacuation  is  incomplete,  the  chalazion  only  decreasing  to  a  cer- 
tain extent.  If  very  much  of  it  remains  behind,  if  the  chalazion  only  sinks  in  a  little, 
and  is,  besides,  quite  extensive,  the  opening  of  the  wound  should  be  probed  daily,  in 
order  that  it  may  not  close  up.  It  is  also  well  to  irritate  the  inner  wall  of  the  cavity 
mechanically  with  the  probe,  or,  if  the  incision  was  made  through  the  integument,  to 
place  in  a  tent  of  lint,  in  order  to  excite  a  somewhat  active  proliferation  of  tissue, 
to  relax  the  parts,  and  to  favor  evacuation  of  the  contents.  A  short  time  is  often 
sufficient  to  attain  the  desired  end  by  such  a  procedure.  If  the  wound  does  not 
close  again,  the  swelling  decreases  markedly,  and  is  very  often  reduced  to  a  little 
nodule  by  absorption  and  shrinkage,  which  does  not  annoy  the  patient,  and  dis- 
figures him  still  less.  But  when  the  tumor  is  imperfectly  evacuated,  weeks  and 
even  months  are  often  necessary  to  attain  this  end.  "We  may  accelerate  this  some- 
what by  penciling  one  or  other  of  the  following  salves  on  the  lid  once  a  day :  viz., 
of  iodide  of  potassium  gr.  x.  ad  §  i.  ung.  simp.,  yellow  oxide  of  mercury  gr.  3  to 
the  drachm,  deutoiodide  of  mercury  gr.  \  to  the  drachm.  In  very  large  chalazia,  a 
pressure-bandage  may  be  worn  for  some  time. 

Some  cauterize  the  inside  of  the  tumor  in  obstinate  cases,  destroying  any  partitions,  by  intro- 
ducing pointed  bits  of  nitrate  of  silver  at  intervals  of  several  days.  Formerly  the  removal  of  the 
chalazion  was  often  attempted,  without  operation,  by  applying  cataplasms  or  irritating  plasters  on 
the  integument  of  the  lid,  in  order  to  induce  a  deliquescence  of  the  contents,  and  to  favor  their  exit 
by  suppuration.  Some  drew  a  silk  thread,  upon  which  the  ointment  had  been  smeared,  through 
the  tumor  for  this  purpose.  This  mode  of  treatment  certainly  often  caused  suppuration.  Yet  the 
evacuation  generally  remained  incomplete,  the  total  deliquescence  required  weeks,, and  finally  the 
tumor  was  found,  at  the  end  of  the  treatment,  perhaps  as  large  or  larger  than  before,  on  account 
of  proliferation  of  its  walls. 

5.  In  internal  chalazia,  the  above-described  method  is  almost  always  sufficient  to 
remove  the  tumor ;  but  this  is  not  so  in  the  external,  especially  when  the  walls  of 
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the  tumor  are  very  thick  in  proportion  to  the  size  of  the  cavity,  the  chalazion  con- 
eisting  principally  of  rigid  tissue.  In  such  rare  cases,  or  if  the  patient  -wishes  at  any 
cost  to  be  free  of  the  trouble,  and  if  the  opening  leads  to  no  result,  the  excision  of 
the  tumor  is  appropriate.  The  operation  being  very  painful,  it  is  done  while  the 
patient  is  under  the  influence  of  an  anaesthetic. 

"While  one  assistant  holds  the  head  of  the  patient,  and  another  is  ready  with  a 
eponge  to  restrain  the  abundant  hemorrhage,  a  small  horn-spatula,  or  the  index-finger 
of  the  operator,  is  pushed  under  the  lid,  which  is  tightly  stretched  by  the  aid  of  the 
thumb,  and  made  to  project  as  far  as  possible.     Then  an  incision  is  made  parallel 

with  the  edge  of  the  lid,  on  the  sum- 
Fig-  50-  mit  of  the  tumor,  throughout  its  entire 
length.  This  incision  should  pass  be- 
yond the  base  of  the  tumor  at  both 
extremities.  The  surface  of  the  tumor 
is  then  exposed  by  dissecting  up  the 
VU  integument  and  the  muscle,  and  a' 
stapkyloma-knife  is  entered  at  the 
base  and  passed  through  its  whole 
length.  (See  Fig.  50.)  The  tumor  is 
thus  almost  separated  from  the  carti- 
lage. It  is  then  seized  with  the  for- 
ceps and  completely  removed  by  the 
scissors.  One  or  two  sutures  are 
sufficient  to  close  the  wound.  The 
after-treatment  consists  in  applying  a 
pressure-bandage  in  order  to  make 
movements  of  the  lids  impossible,  and 
to  keep  the  flap  of  integument  in 
contact  with  the  surface  of  the 
wound. 

If  the  tumor  is  very  large,  and  if  it  rises  very  abruptly  from  the  level  of  the 
cartilage,  we  may  take  out  a  piece  of  the  integument  covering  it,  by  two  crescentic 
incisions,  and  thus  limit  the  dissection. 


Authorities.—  VlrcTiow,  Die  Krankhaften  Geschwulste.  I.  Berlin.  1863.  S.  211,  231,  236. 


Consequences   of    Blepharitis. 

1.   Adhesion  of  the  Edges  oe  the  Lids — Ankyloblepharon  and 
Blephakophlmosis. 

Pathology  and  Symptoms. — Abnormal  adhesion  of  the  lids  is  often  accom- 
plished by  means  of  tendinous  cicatritial  cords  or  bands,  of  varying  breadth  and 
thickness,  which  extend  from  tbe  border  of  one  lid  to  the  otber,  and  limit  the  open- 
ing of  the  palpebral  fissure  according  to  their  length,  or  the  obliquity  of  their 
course.  These  bands  are  sometimes  situated  on  the  inner,  sometimes  on  the  outer 
lip;  again,  they  are  firmly  seated  on  the  surface  of  the  edge  of  the  lid.  They  may 
also  arise  from,  and  be  inserted  in,  the  integument,  and  on  the  palpebral  conjunc- 
tiva. Sometimes  the  roots  of  the  adhesions  extend  even  to  the  ocular  conjunctiva, 
in  which  latter  case  there  is  a  combination  of  ankyloblepharon  with  Symblepharon. 

As  a  rule,  however,  the  union  is  effected  by  a  membranous  structure,  which  in 
some  cases  closes  the  entire  palpebral  fissure,  or  the  greatest  part  of  it,  but  generally 
merely  unites  the  outer  halves  of  the  two  edges  of  the  lids,  and  only  exceptionally 
proceeds  from  the  inner  canthus.  These  membranous  structures  are  usually  exceed- 
ingly delicate  and  thin,  translucent,  often  very  distensible,  and  then  form,  as  it 
were,  a  continuation  of  the  palpebral  conjunctiva.  In  other  cases  they  are  rigid, 
tendinous,  and  slightly  distensible,  of  considerable  thickness,  and  unite  the  surfaces 
of  the  edges  of  the  lid  in  their  entire  extent,  and  so  closely  that  the  palpebral 
fissure  is  only  indicated  by  a  small  furrow  between  the  two  lips,  which  have  cilia 
upon  them. 

The  edges  of  the  lid,  as  well  as  the  tarsal  cartilages,  are  not  necessarily  shortened 
in  a  horizontal  direction.  This  forms  the  distinction  between  adhesion  or  ankylo- 
blepharon, and  blepharophimosis  or  abnormal  narrowing  of  the  palpebral  fissure,  in 
which  the  canthi  themselves  appear  approached  to  each  other.  This,  of  course, 
limits  the  opening  of  the  palpebral  fissure  very  much. 

It  is  evident  that  the  field  of  vision  becomes  narrowed  by  ankyloblepharon  and 
phimosis,  especially  in  looking  in  certain  directions.  It  may  even  be  completely 
covered.  Certain  forms  of  ankyloblepharon,  particularly  those  where  the  bands  of 
adhesion  are  attached  to  the  integument,  and  favor  the  turning  in  of  the  lids,  may 
thus  become  very  injurious.    Blepharophimosis  has  the  same  effect. 

Causes. — Partial  adhesion  of  the  edges  of  the  lids  by  tendinous  bands  always 
results  from  inflammation.  The  common  causes  are  burns,  cauterization,  injuries, 
but  especially  blepharitis  ciliaris,  if  it  be  accompanied  by  excoriations-,  or  even  by 
ulceration,  and  if  the  exposed  portions  of  the  two  edges  of  the  lids  are  brought  in 
contact  by  a  bandage,  or  by  spasm  of  the  lid,  &c. 

Membranous  bridges  may  also  occur  in  this  way.  Tet  ankyloblepharon  of  the 
latter  kind,  especially  when  any  great  amount  of  adhesion  exists,  is  generally  con- 
genital, and  very  often  combined  with  other  failures  in  development,  such  as 
mikrophthalmos. 
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Blep  harophimosis  is  also  generally  congenital.  It  may  be  secondarily  devel- 
oped from  atrophy  of  the  lids  after  severe  trachoma,  or  extensive  loss  of  substance 
in  the  eye-lid,  from  phthisical  lessening  in  size  of  the  globe,  and  furthermore,  in  con- 
sequence of  cicatrices  in  the  integument  in  the  vicinity  of  the  lids. 


Fig.  51. 


Treatment. — It  is  best  to  excise  tendinous  bands  of  adhesion  with  the  scissors, 
close  to  their  insertion.  When  this  has  been  done,  care  should  be  taken  that  the 
surfaces  of  the  wound  do  not  again  unite.  To  secure  this  end,  we  may  separate 
the  lids  from  the  globe,  and,  having  dried  the  surfaces,  pencil  them  repeatedly 
with  collodion.  (  Walton.)  For  greater  certainty,  in  case  of  necessity,  the  patient 
may  avoid  sleep  the  night  after  the  operation,  or  in  case  this  is  not  possible,  he  may 
be  waked  often,  in  order  to  prevent  the  consolidation  of  any  adhesions. 

Where  the  adhesion  extends  into  the  angle  of  the  lid,  and  the  union  is  accom- 
plished by  a  membranous  connecting  band,  the  removal  of  this  does  not  generally 
effect  a  cure,  even  if  the  surface  excised  was  not  very  broad,  because  re-adhesion, 
beginning  at  the  angle  of  the  wound  made,  can  not  be  entirely  prevented. 

If  the  surface  of  the  wound  is  very  large,  on  account  of  a  broad  insertion  of  the 
connecting  piece,  re-adhesion  may  also  prevent  any  result  from  the  operation.  It 
is  therefore  necessary  to  protect  the  surfaces  of  the  wound,  at  least  in  the  angles, 
by  a  sort  of  transplantation  of  the  border  of  the  conjunctival  wound.  The  proce- 
dure for  this  purpose  is  exactly  the  same  as  the  second  stage  of  the  so-called 
canthoplastic  operation. 

Canthoplasty  is  indicated  if  the  connecting  band  has  a  broad  insertion  on  the 
surfaces  of  the  border  of  the  lid,  and  is  so  short  that  the  lips  in  the  region  of  ad- 
hesion are  almost  in  immediate  contact  with  each  other.  It  is,  besides,  appro- 
priate, in  the  severer  forms  of  blepharophi- 
mosis,  especially  when  it  threatens  to  lead 
to  unpleasant  results,  or  has  already  done  so. 
It  has  been  recently  performed  with  very 
excellent  results  in  entropion  founded  on  or 
complicated  with  spasmodic  action  of  the 
muscles. 

In  performing  the  operation,  one  assistant 
holds  the  head  of  the  patient,  at  the  same 
time  keeping  the  lids  as  wide  open  as  pos- 
sible, while  another  stops  the  bleeding.  The 
Burgeon  then  introduces  a  sharp-pointed  bis- 
toury upon  a  director,  behind  the  external 
canthus,  and  causes  it  to  emerge  in  the  vicin- 
ity of  the  orbital  border.  He  then  divides 
the  external  commissure  through,  in  the  di- 
rection of  tbe  palpebral  fissure,  i.  e.  horizon- 
tally. Scissors  may  be  used  for  the  same 
purpose,  one  blade  being  laid  in  front  of,  the 
other  behind,  the  commissure.  The  use  of 
the  scissors  has  the  advantage,  that  the  necessary  wound  is  made  at  one  cut.  The 
first  assistant  now  holds  the  lids  widely  apart  (see  Fig.  51),  and  the  conjunctival 
edge  is  united  to  the  integument  by  a  suture,  closing  in  the  same  way  the  upper  and 
lower  sides  of  the  wound.  (Bau.) 
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If  the  conjunctival  lip  can  n/)t  be  attached  at  the  angle  of  the  incision  of  the  integument  without 
great  tension,  we  may  content  ourselves  with  two  sutures,  one  above  and  below — if  necessary,  with 
one.  The  separation  of  the  conjunctival  Hap  from  the  parts  beneath,  or  even  the  dissecting  of  a 
flap  from  the  scleral  conjunctiva  {Ammon),  transplanting  it  into  the  surface  of  the  wound,  is 
scarcely  ever  necessary,  but  has,  however,  been  recommended. 

Authorities. — Ammon,  Zeitschrift  f.  Opht.  II.  S.  140,  Angeborne  chir.  Krankheiten.  Berlin. 
1842.  Taf.  4,  Klin.  Darstellungen  der  Krankheiten  und  Missbildungen.  III.  Berlin.  1841.  Taf.  3, 
Die  plastische  Chirurgie,  &c.  Berlin.  1S42.  S.  229,  232. — Himly,  Krankheiten  und  Missbildungeu 
&c.  1. 1843.  S.94, 100.— Desmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  S.  29,  ZQ.—Stellwag,  Ophth. 
II.  S.  896,  800.— Bau,  A.  f.  O.  I.  2.  S.  173, 182.— Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p. 
Warlomont  et  Testelin.  II.  Paris.  1857.  P.178, 181.—  Walton,  nach  Mackenzie.  1.  c.  P.  182. 


2.   Adhesion  of  the  Lms  to  the  Globe — Syitblephajron. 

Pathology  and  Symptoms. — "We  divide  Symblepharon  into  two  classes,  poste- 
rior and  anterior  Symblepharon.  In  the  latter,  there  is  a  neoplastic  connecting  band 
which  unites  the  lids  to  the  surface  of  the  globe.  These  connecting  bands  are  gen- 
erally of  loose,  distensible,  and  vascular  connective  tissue,  in  which  are  interspersed 
thick,  tendinous  striaa  and  folds,  thus  forming  a  kind  of  frame-work.  Occasionally 
the  tendinous  frame-work  predominates.  Oases  even  occur  where  the  connecting 
band  consists  almost  entirely  of  such  rigid,  fibrous  tissue. 

This  connecting  band  generally  proceeds  from  the  inner  surface  of  the  lid,  more 
rarely  from  the  angles.  The  latter  condition  has  been  called  syncanthus  externus 
and  internus.  (Ammon.)  It  then  extends  obliquely  upon  the  globe,  and  becomes 
firmly  attached  to  the  anterior  scleral  surface,  or  to  the  cornea,  or  to  both  at  once. 
It  generally  has  a  broad  surface  at  both  origin  and  insertion.  It  often  has  cord-like 
processes,  which  may  be  followed  for  some  distance  in  various  directions. 

These  neoplastic  growths  have  their  origin,  for  the  greater  part,  in  the  submucous  tissue  and 
in  the  integument.  The  latter  generally  becomes  wrinkled  in  a  radiate  direction,  or  it  may  be 
drawn  up  like  a  ball.  Some  rigid,  tendinous  cords,  however,  adhere  firmly  in  the  greater  number 
of  cases  to  the  cartilage  and  sclera.  In  syncanthus  internus,  the  caruncle  and  semilunar  fold  are 
almost  always,  for  the  most  part  or  entirely,  involved  in  the  neoplastic  tissue,  and  the  tendinous 
bands  of  the  connecting  piece  are  continued  not  only  on  the  commissure,  but  also  in  the  deeper- 
seated  aponeurosis  and  the  periorbital  tissue. 

In  shape,  these  connecting  bands  often  resemble  cords  or  ligaments,  which  are 
stretched  like  bridges  from  a  point  on  the  inner  surface  of  the  lid  to  the  globe. 
In  other  cases  they  are  membranous,  and  either  extend  with  a  broad  surface  from 
the  surface  of  the  lid  to  the  globe,  or  proceed  from  the  palpebral  conjunctiva.  On 
drawing  back  the  lid,  they  resemble  partitions,  which  divide  the  affected  conjunc- 
tival portion  into  pockets.  In  the  greater  number  of  cases,  the  connecting  bands 
have  more  substance,  and  look  like  fleshy  growths,  which  cover  large  portions 
of  the  inner  surface  of  the  lid  and  of  the  globe  with  their  iusertion.  This  form  is 
called  Symblepharon  carnosum,  to  distinguish  it  from  Symblepharon  membranosum  and 
trabeculare. 

There  is  scarcely  such  a  thing  as  total  Symblepharon.  It  seems  as  if  the  moisture 
from  the  lachrymal  glands  had  some  influence  in  preventing  adhesions  in'the  upper 
half  of  the  conjunctival  sac.  Entire  adhesion  of  the  lower  half  of  the  sac  are,  how- 
ever, not  unfrequent. 

Symblepharon  often  impairs  or  entirely  destroys  the  functions  of  the  eye  by 
covering  over  the  cornea.  It  is,  besides,  dangerous  iu  all  cases,  because  the  connect- 
ing band  is  rendered  tense  on  the  movements  of  the  globe,  and  eterts  a  traction  on 
the  neighboring  conjunctiva  which  may  set  up  a  permanent  condition  of  irritation. 
Finally,  it  not  unfrequently  causes  changes  in  position  of  the  lids,  particularly  ectro- 
pion. These  changes  are  either  permanent  or  appear  at  intervals,  in  consequence 
of  certain  directions  of  the  axis  of  the  globe.  They  always  require  artificial 
replacement. 
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Causes. — The  cause  of  Symblepharon  is,  in  by  far  the  greater  number  of  cases, 
a  sloughing  of  the  conjunctiva,  produced  by  burns  or  the  action  of  caustics.  These 
eloughs  generally  occur  accidentally  from  the  entrance  of  sparks  or  pieces  of  burning 
metal  into  the  opened  eye,  from  the  explosion  of  gunpowder  in  the  face,  &c.  It 
may  be  caused  also  by  melted  metal,  quicklime,  sulphuric  acid,  &c,  which  spout  into 
the  eye,  or  are  thrown  upon  it. 

Occasionally,  careless  cauterizations  with  nitrate  of  silver  may  be  the  cause  of 
Symblepharon.  Mechanical  injuries  of  the  conjunctiva  may  also  produce  the  adhe- 
sion. 

The  union  is  almost  always  effected  by  granulations,  which  spring  from  the  base 
of  the  loss  of  substance.  It  is  clear  that  such  adhesions  most  easily  occur  when  two 
parts  lying  opposite  are  ulcerated  at  the  same  time,  as  is  almost  always  the  case 
when  caustic  fluids,  &c,  enter  the  eye.  But  a  sloughing  of  two  parts  lying  oppo- 
site is  probably  not  indispensably  necessary  for  the  formation  of  a  Symblepharon, 
The  contact  of  a  healthy  conjunctiva,  with  granulations,  may  render  adhesion 
possible.  The  connecting  bands  are  always  formed  afterward,  by  the  movements 
of  the  globe  and  by  the  consequent  stretching  of  the  adherent  portions. 

Treatment. — When  we  see  the  case  soon  enough,  we  should  endeavor  to  prevent 
the  occurrence  of  Symblepharon.  But  if  it  has  occurred,  the  connecting  band  should 
be  removed,  and  the  adhesion  prevented,  or  made  as  slight  as  possible. 

1.  In  the  first  respect,  it  will  be  often  sufficient,  in  case  the  adhesion  only  threat- 
ens a  very  small  point,  and  one  very  near  the  edge  of  the  lid,  if  the  patient  make 
as  many  strong  movements  of  the  eye  as  possible,  and  if  the  affected  lid  be  drawn 
away  from,  the  globe  at  short  intervals,  say  of  half  an  hour.  In  addition,  the 
granulating  surfaces  should  be  lightly  touched  several  times  a  day  with  the  miti- 
gated nitrate  of  silver,  in  order  to  excite  a  delicate  slough,  which  may  effectually 
prevent  the  adhesion  for  a  certain  time. 

But  in  case  the  adhesion  threatens  to  involve  a  portion  of  the  palpebral  fold,  we 
can  not  expect  much  from  such  a  procedure,  and  least  of  all  when  the  two  surfaces 
unite,  at  the  base  of  the  fold.  The  movements  upon  each  other  of  the  two  surfaces 
of  the  palpebral  fold  are  very  slight,  or  none  at  all,  and  they  are  consequently  in 
permanent  contact.  Fortunately,  small  circumscribed  adhesions  in  this  position  do 
no  great  harm.  They  therefore  scarcely  justify  very  severe  remedial  procedures  of 
any  kind.  But  if  the  sloughing-point  is  quite  large,  it  is  very  advisable  to  evert  the 
lid,  and  keep  it  in  this  position  until  the  ulcer  has  cicatrized.  There  is  no  great 
difficulty  in  accomplishing  this  with  the  upper  lid,  the  swelling,  with  the  aid  of  a 
protective  bandage,  being  generally  sufficient  to  keep  the  lid  in  its  position.  But  it  is 
very  difficult  to  keep  the  lower  lid  everted.  In  consideration  of  the  great  danger  in 
which  the  eye  is,  we  should  not  then  hesitate  to  cut  through  the  outer  commissure. 
The  lower  lid  then  readily  falls  down,  and  is  easily  kept  in  the  position  necessary  for 
a  cure.     There  is  no  difficulty  in  returning  it  to  the  normal  position  afterward. 

This  procedure  avails  most  in  the  case  of  ulcerations  which  do  not  extend  into 
the  palpebral  fold.  In  the  opposite  class  of  cases  the  result  is  always  imperfect, 
but  still  not  to  be  disregarded.  In  ulcerations  of  parts  near  the  inner  angle,  treat- 
ment is  rarely,  if  ever,  of  very  great  benefit. 

The  insertion  of  a  wax  or  lead  plate,  somewhat  like  an  artificial  eye,  may  occasionally  have 
accomplished  something.    But  we  can  scarcely  rely  upon  it,  even  if  the  eye,  which  ia  very 
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sensitive,  will  tolerate  it.    (Hirnhj).    Still  less  is  to  be  expected  from  the  insertion  of  the  skin 
of  an  egg,  instillation  of  strong  solutions  of  nitrate  of  silver,  of  glycerine,  &c. 

2.  In  fully-developed  Symblepharon,  the  proper  method  of  treatment  and  its  result 
depend  chiefly  upon  the  situation  and  extent  of  the  connecting  piece.  Trabecular 
and  membranous  symblephara,  if  they  connect  a  portion  of  the  tarsal  conjunctiva 
near  the  palpebral  fissure  with  the  surface  of  the  globe,  like  a  bridge,  may  be 
sometimes  removed.  "We  first  dissect  the  connecting  piece  only  from  the  globe, 
and  fasten  it  in  the  palpebral  fissure  by  a  loop  of  thread  until  the  cicatrization  allows 
the  separation  of  the  neoplastic  growth  from  the  lid  without  danger  of  re-adhesion. 

In  case  this  connecting  piece  is  not  long  enough  to  hang  away  from  the  exposed  surface  of  the 
globe,  a  greater  tension  of  the  loop  of  thread  is  sufficient  to  keep  the  lid  from  the  globe.  When 
the  surface  of  the  wound  on  the  ball  is  large,  it  will  be  advisable  to  unite  the  edges  by  one  or  two 
delicate  sutures.  If  the  neoplasia  extend  upon  the  cornea,  it  should  be  removed  with  a  lance- 
shaped  knife.  In  this  way  we  often  succeed  in  causing  a  delicate  epithelial  opacity  on  the  situa- 
tion of  the  thick,  tendinous  cicatritial  mass.  If  granulations  again  show  themselves,  they  should 
be  cut  down  by  cauterizations  with  nitrate  of  silver,  and  subsequently  by  penciling  with  tincture 
of  opium. 

Membranous  symblephara  of  the  palpebral  fold  are  sometimes  made  smaller  by 
cutting  them  out,  and  limiting  the  subsequent  reunion  by  cauterizations  with  nitrate 
of  silver,  and  frequently  drawing  the  lid  away  from  the  wound. 

But  if  the  Symblepharon  extends  from 
Eig.  52.  the  palpebral  fold,  nearly  to  the  border 

of  the  lid,  whether  it  be  membranous  or 
fleshy,  this  last-named  procedure  is  not 
to  be  advised.   Its  success  is  very  uncer- 
"Wlll  ^        tain  and  insufficient.  The  surfaces  always 

gsgtv-  i^v     unite  again.    "We  may  in  some  degree 

■Ellgipi^     prevent  this,  by  first  removing  the  adhe- 
re'-■  -■~~^*-         g}on  jn  ^g  paipebra]  fold,  and  by  secur- 
^     X      ,;,V^f-     .-<"'''    ,  ing  a  cicatrization  of  the  separated  sur- 
faces.    The  Symblepharon  is  thus  con- 
verted   into    a    bridge-like    connecting 
piece    before    complete    separation    is 
attempted.      For  this   purpose  a  lead 
wire  is  placed  through  the  bridge  in  the 
depth  of  the  palpebral  fold.    It  is  then 
left  until  the  parts  have  cicatrized  around  it.     The  best  method  of  introducing 
the  wire  is  by  means  of  a  curved  and  grooved  needle,  such  as  is  used  in  the  harelip- 
suture. 

In  case  of  necessity,  the  wound  may  be  made  with  a  strongly-curved  needle,  and 
the  wire  introduced  after  it.  The  ends  of  the  wire  are  pressed  together  over  the 
edge  of  the  lid,  and  twisted  on  the  outer  surface.  (See  Fig.  62).  It  is  then  fastened 
by  strips  of  adhesive  plaster.     (Himly).    ' 

On  the  whole,  this  procedure  is  not  very  trustworthy.  The  wire  often  gradually 
cuts  through  the  intermediate  piece,  the  adhesion  again  occurs,  and  in  a  few  weeks 
we  are  at  the  same  point  at  which  wo  began. 

Cutting  out  the  Symblepharon  avails  the  most.  (Arlt.)  When  the  connecting 
piece  is  not  very  broad,  in  the  greater  number  of  cases  the  result  is  excellent.    In 
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doing  this,  an  assistant  holds  the  head  of  the  patient,  and  draws  the  lids  away  from 
the  globe,  so  that  the  connecting  piece  is  placed  on  the  stretch.  Another  assistant 
restrains  the  bleeding. 

The  operator  then  carries  a  curved  needle,  armed  with  a  silk  thread,  through  the 
part  of  the  neoplasia  next  to  the  cornea.  He  draws  this  tightly,  and  passes  a  sharp 
knife  through,  and  divides  the  connecting  piece  as  close  as  possible  to  the  surface  of 
the  globe,  toward  the  cornea.  When  a  flap  is  thus  formed,  it  is  seized  with  the 
forceps,  and  the  remains  of  the  Symblepharon  dissected  away  from  the  globe  up  into 
the  palpebral  fold.  When  this  is  done,  both  ends  of  the  thread  are  armed  with 
needles,  and  these  are  thrust  through  the  thickness  of  the  lid  near  the  orbital  border, 
at  the  deepest  part  of  the  wound.  Then,  by  drawing  up  the  ends  of  the  threads,  the 
connecting  piece  is  so  turned  about,  that,  on  replacement  of  the  lid,  the  cicatrized 
surface  of  the  connecting  piece  comes  in  contact  with  the  surface  of  the  globe  from 
which  the  portion  has  been  excised.  The  ends  of  the  thread  are  then  fastened  on 
the  outer  surface  of  the  lid  by  adhesive  plaster,  and  the  edges  of  the  wound  of  the 
ocular  conjunctiva  are  united  by  two  or  three  fine  sutures. 

The  after-treatment  is  the  same  as 
after  other  wounds.  On  the  third  day 
the  plasters  may  be  removed.  After 
the  cicatrization  of  the  conjunctival 
wound,  the  connecting  piece  may  be 
cut  off,  if  it  be  heavy  and  troublesome. 

When  the  connecting  pieces  have  a 
very  broad  surface,  especially  if  a  large 
part  of  the-  conjunctiva,  a  third  or 
more,  is  involved  in  the  neoplastic 
formation,  and  when,  besides,  the  cornea 
is  largely  covered,  treatment  is  gener- 
ally useless.  Such  adhesions,  exactly 
like  posterior  Symblepharon,  must  be,  as 
yet,  regarded  as  incurable. 

In  such  cases,  the  cornea  is  generally  very  much  or  entirely  covered  by  thick  cicatritial  forma- 
tions, and  a  restoration  of  vision  is  thus  made  impassible.  Sometimes  it  is  of  advantage,  for  the 
sake  of  the  appearance,  to  separate  the  adherent  lid  enough  to  allow  an  artificial  eye  to  be 
inserted.  If  this  is  borne,  the  surface  of  the  wound  sometimes  cicatrizes  without  any  extensive 
reunion,  although  the  cicatrix  may  become  a  little  elevated  from  the  palpebral  fold,  and  thus 
renders  necessary  a  change  in  the  shape  of  the  artificial  eye. 

Authorities.— Ammon,  Plast.  Chirurgie.  Berlin.  1842.  S.  189,  Min.  Darstellungen  etc.  II. 
Berlin.  1838.  Taf.  6,  S.  15.— Eirrily,  Krankheiten  u.  Missbildungen  etc.  I.  Berlin.  1843.  S.  101, 105, 
107.— Stellwag,  Ophth.  II.  S.  753.— Arlt,  Die  Krankheiten  des  Auges.  Prag.  1851.  I.  S.  155,  III. 
S.  375,  Prag.  Vierteljahrschrift  XI.  S.  161. — PagenstecTier  und  SämiscTi,  kl.  Beobachtungen  I. 
Wiesbaden.  1860.  S.  7. — Mackenzie,  Tratte  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin.  IL 
'  Paris.  1857.  P.  178, 182. 


3.    DlSTICHIASIS   AND    TRICHIASIS. 

Pathology  and  Symptoms. — The  common  symptom  of  these  two  conditions, 
which  are  often  seen  together,  is  a  turning  inward  of  a  number  of  lashes,  while  the 
surfaces  of  the  lids  are  in  a  normal  position. 

1.  By  distichiasis,  or  double  growth  of  the  lashes,  we  understand,  strictly  speaking, 
the  growing-out  from  the  surface,  or  inner  lip  of  the  lid,  of  scattered  hairs,  or  of 
those  arranged  in  a  second  row.  The  lid  is  in  other  respects  normal.  This  condi- 
tion occurs  very  rarely,  and  is  then  generally  congenital.  The  pseudo-cilia  are 
developed  either  in  children,  or  at  the  time  of  puberty,  when  the  growth  of  hair  on 
other  parts  of  the  body  is  accelerated.  It  occurs  more  rarely  in  the  later  periods  of 
life.  It  is  said  that  true  distichiasis  is  especially  found  in  persons  with  a  very 
luxuriant  growth  of  hair.     (  Vidal.) 

In  by  far  the  greater  number  of  cases,  the  double  growth  is  only  apparent,  and 
caused  by  distention  of  the  outer  lip  of  the  lid,  occupied  by  the  cilia.  "When  the 
edge  of  the  lid  is  calloused,  it  not  unfrequently  occurs  that  the  zones  occupied  by 
the  hairs  are  distended  to  more  than  double  their  normal  breadth,  and  thus  isolated 
hairs,  or  entire  bundles  which  stand  more  posteriorly,  are  separated  from  the  others 
and  turned  toward  the  globe.  It  then  often  appears  as  if  new  hairs  had  sprouted 
up  from  the  peripheral  surface  of  the  lid.  Such  a  condition  results  much  more 
frequently  from  shrinkage  of  the  tarsal  conjunctiva,  such  as  is  caused  b^y  severe 
chronic  conjunctivitis,  especially  from  diffuse  and  granular  trachoma,  ancient 
catarrhal  inflammation,  &c.  The  false  double  growth  is  in  such  cases  united  with 
rounding-off  of  the  inner  lip,  and  is  confined  to  individual  parts  of  the  conjunctiva, 
according  to  the  more  or  less  regular  or  irregular  degeneration  of  the  tissue.  It 
may,  however,  be  extended  along  its  entire  length.  Cicatrical  shrinkage  of  the 
border  of  the  lid,  after  ulcerative  blepharitis,  has  sometimes  caused  the  distortiou  of 
single  bundles  of  cilia. 

2.  In  trichiasis  proper  is  comprehended  the  inversion  of  the  lashes,  from  their 
degeneration  and  distortion. 

Most  authors  consider  the  lowest  degrees  of  entropion  as  a  form  of  trichiasis. 
These  are  cases  in  which  the  inner  lip  of  the  lid  is  partially  or  wholly  obliterated,  on 
account  of  the  tendinous  degeneration  of  the  tarsal  conjunctiva,  or  cicatriiial  con- 
traction. The  outer  lip,  with  the  cilia  on  it,  is  thus  brought  nearer  the  globe,  or 
comes  in  contact  with  it.  The  inverted  lashes  are  in  accordance  with  the  cause  of 
the  affection — sometimes  quite  normally  formed,  sometimes  like  the  first  growth  of 
hair,  thin,  colorless,  and  distorted.  In  trichiasis,  very  large  cilia  are  generally 
found,  and  with  them  a  great  number  of  fine,  new  hairs.  From  two  to  four  of 
these  very  frequently  spring  from  a  single  hair-follicle,  and  turn  in  different 
directions. 

The  inverted  lashes,  acting  like  foreign  bodies  on  the  parts  within  the  palpebral 
fissure,  excite  unbearable  itching  and  burning  sensations  in  the  eye.  They  are  often 
the  cause  of  severe  spasm  of  the  lid,  accompanied  by  photophobia,  by  which  the 
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lashes  are  still  more  distorted,  and  the  edges  of  the  lids  actually  rolled  inward. 
Inflammation  is  excited  and  maintained  in  the  superficial  parts  of  the  eye  hy 
the  continuous  mechanical  irritation.  The  conjunctiva,  which  is  often  partly 
degenerated,  is  very  red,  swollen,  filled  with  tears  and  catarrhal  secretion.  The 
ocular  conjunctiva  is  frequently  hypertrophied.  The  cornea  generally  exhibits  all 
the  symptoms  of  partial  or  total  Tceratitis  paimosa,  and  is  often  accompanied  by 
herpetic  efflorescences  in  different  stages,  together  with  ulcers  and  opacity  of  the 
most  different  kinds.  Occasionally  the  inner  parts  of  the  globe  are  involved  in  the 
inflammatory  process.  The  whole  globe  may  have  lost  its  functions,  and  may  even 
have  perished  by  atrophy  or  phthisis. 

Treatment. — The  chief  indication  is,  of  course,  to  remove  the  anatomical  cause 
of  the  inversion  of  the  cilia.  But  inasmuch  as  in  fully-developed  distichiasis  and 
trichiasis,  this  indication  can  not  be  perfectly  fulfilled,  the  treatment  must  be  limited 
to  the  following : 

1.  The  hairs  which  turn  inward  should  be  removed  as  fast  as  they  grow.  This 
opposes  the  irritation  which  thehj  presence  would  excite,  or  it  leads  at  last  to 
atrophy  of  the  hair-papilla?. 

2.  A  proper,  or  at  least  harmless,  direction  may  be  given  to  the  cilia. 

3.  The  hair-follicle  may  be  destroyed  if  the  other  treatment  fails. 

1.  The  hairs  are  extracted  by  means  of  cilia  forceps.  The  hair  with  the  bulb 
should  always  be  torn  from  the  follicle  itself,  because  this  structure  is  most  quickly 
induced  to  atrophy  by  repeated  injury.  The  hair  should  be  seized  by  the  forceps 
close  to  the  month  of  the  follicle,  and  pulled  out  with  slow  traction.  All  the 
inverted  cilia  should  be  removed,  and  this  operation  should  be  repeated  as  long  as 
new  hairs  show  themselves.  It  is  often  very  difficult  to  recognize  the  very  fine 
hairs.  We  can  generally  accomplish  the  desired  end  with  certainty,  if  a  little 
oblique  light  is  allowed  to  fall  on  the  edge  of  the  lid,  and  if  we  then  bring  each 
point  before  the  illuminated  pupil,  and  thus  look  the  lid  over. 

This  method  of  treatment  accomplishes  the  most  in  partial  distichiasis  and  trichiasis,  the  hair- 
bulbs  actually  undergoing  atrophy,  after  continued  depilation.  "We  may  scarcely  ever  expect  such 
a  result  in  more  extensive  forms  of  the  affection.  But  this  method  is  none  the  less  applicable,  in 
persons  very  much  afraid  of  the  knife,  as  a  provisional  treatment,  even  when  there  is  a  total 
double  growth  of  the  cilia,  and  complete  inversion  of  the  hairs  on  the  border  of  the  lid.  After  the 
hairs  have  been  taken  out  regularly  for  weeks  and  months,  they  begin  to  grow  more  slowly  and 
sparingly,  and  also  become  thinner.  While  in  the  beginning  it  was  necessary  to  remove  the  hairs 
daily  or  every  other  day,  it  will  now  be  sufficient  to  remove  the  isolated  stumps  at  intervals  of 
from  one  to  two  weeks,  and  finally,  in  case  of  necessity,  the  patient  may  even  remove  them  himself. 

Yery  recently  it  has  been  proposed,  as  the  result  of  some  successful  experiments,  to  remove 
the  cilia,  without  injury  to  the  form  of  the  lid,  by  causing  suppuration  in  the  follicles  by  a  thread 
introduced  sub-cutaneously.  This  method  is  said  to  have  done  well,  both  in  partial  and  total  dis- 
tichiasis and  trichiasis.  A  horn-spatula  is  pushed  under  the  affected  lid,  and  then  an  armed 
needle  entered  deeply  into  the  lid,  beginning  at  the  edge,  close  to  the  improperly-turned  cilia, 
thrust  on  vertically  along  the  anterior  surface  of  the  cartilage,  and  then  caused  to  diverge  one 
and  a  half  to  two  lines  from  the  outer  lip  through  the  integument.  When  this  is  done,  the  needle 
is  again  introduced  into  the  wound  of  the  integument,  and  pushed  forward  close  to  the  cartilage, 
parallel  to  the  outer  border  of  the  lid,  again  being  emerged  in  the  region  of  the  normal  cilia. 
After  the  needle  is  again  introduced  into  the  wound  of  the  integument,  it  is  inclined  under  the 
muscle  in  a  vertical  direction  toward  the  edge  of  the  lid,  and  there  brought  out.  The  thread  then 
describes  three  sides  of  a  parallelogram,  whose  fourth  side  is  formed  by  the  outer  lips  of  the  lid, 
and  which  involves  all  the  inproperly-directed  cilia  and  their  follicles.  The  ends  of  the  threads 
25 
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are  then  fastened  on  the  forehead  or  cheeks  by  adhesive  plaster,  and  a  pressure-bandage  applied. 
After  a  few  days  the  thread  may  be  removed,  and,  a  little  later,  the  bandage. 

2.  In  order  to  give  a  proper  direction  to  the  cilia,  but  not  to  destroy  them,  a 
great  number  of  operations  have  been  suggested.  All  of  them,  however,  accom- 
plish their  purpose  imperfectly.  Less  severe  methods  may  be  substituted  for  them, 
with  as  good,  or  better  result. 

Cutting  out  small  ovoid  pieces  of  integument  very  near  single  inverted  cilia,  or  bunches  of 
cilia  (Desmarres),  is  an  untrustworthy  method.  The  traction  which  the  contracting  cicatrix  exerts 
is  too  little.  Moreover,  it  acts  chiefly  on  the  portions  of  the  lid  toward  the  orbital  border.  This  is 
much  more  loosely  attached  to  the  substructure  than  the  integument  of  the  free  border  of  the  lid. 

It  is  certainly  safer  to  resort  to  one  of  the  methods  employed  in  entropion.  (Pagenstecher.) 
These  operations,  however,  only  have  satisfactory  results  when  our  aim  is  especially  to  relieve 
spasmodic  muscular  action. 

Where  the  lashes  are  turned  inward,  on  account  of  smoothing-off  of  the  inner  lip  of  the  lid, 
or  on  account  of  great  tension  exerted  on  the  surface  of  the  edge  of  the  lid  by  shrinking  conjunc- 
tival cicatrices,  or  where  they  themselves  are  very  much  distorted,  and  are  turned  irregularly  in 
all  directions,  it  is  not  sufficient,  as  in  entropion,  to  place  the  lid  in  its  normal  position.  The  free 
border  must  be  really  placed  in  a  condition  of  ectropion".  This  is  difficult  to  accomplish.  Added 
to  this,  these  operations  affect  the  position  of  the  cilia,  at  the  angles  of  the  eye,  very  little.  Trichi- 
asis and  distichiasis,  however,  affect  the  two  canthi  by  preference. 

A  kind  of  transplantation  of  the  outer  lip  of  the  lid,  and  of  the  hair-follicles 
beneath,  has  a  great  reputation.     (Jäsche,  Arlt.) 

It  is  better  to  do  this  operation  while  the  patient  is  under  the  influence  of  an  anaesthetic,  on 
account  of  the  great  pain  it  causes,  and  because  of  its  tediousness.  An  assistant,  who  at  the 
same  time  holds  the  head,  places  a  horn-spatula  under  the  lid,  raises  it  up  from  the  globe,  and 
causes  the  edge  of  the  lid  to  be  somewhat  everted  from  the  spatula.  Then  the  edge  of  the  lid  is 
divided  into  layers,  for  the  depth  of  two  lines,  with  a  delicate  scalpel  (Fig.  54),  not  continuing 
the  incision  into  the  lachrymal  puncta.  The  posterior  layer  contains  the  conjunctiva,  with 
the  cartilage  and  canals  of  the  tarsal  glands,  and  the  anterior  involves  the  remaining  struc- 
tures, with  all  the  hair-follicles. 

The  incision  should,  therefore,  be  made  close  to 
the  surface  of  the  cartilage.  Then  a  second  incision 
is  made,  one  and  a  half  to  two  lines  above,  and 
parallel  to  the  outer  lip,  completely  through  the 
anterior  layer,  down  to  the  cartilage,  and  in  such  a 
manner  that  the  two  ends  of  the  wounds  extend 
beyond  the  ends  of  the  first  incision. 

This  layer  is  thus  changed  into  a  kind  of  bridge, 
to  whose  posterior  surface  the  hair-follicles  are 
attached,  and  which  is  only  connected  to  the  lids  by 
the  two  extremities.  When  this  bridge  has  been 
formed,  a  crescentic  incision  is  made,  beginning  at 
the  ends  of  the  last  incision,  through  the  integument. 
This  is  seized  with  the  forceps,  and  carefully  dis- 
sected up,  without  injury  to  the  orbicularis  muscle. 
The  size  of  this  flap,  w hose  boundaries  are  seen  in 
Fig.  55,  should  be  the  larger,  and  have  a  greater 
vertical  diameter,  in  proportion  as  the  hairs  are 
turned  inward,  and  the  more  the  skin  is  relaxed  and 
wrinkled.  The  crescentic  incision  is  tobe  closed  by 
one  or  two  sutures.  Under  the  traction  of  these 
sutures  the  direction  of  the  hairs  becomes  horizontal,  or  is  even  turned  toward  the  orbital  border. 
The  sutures  should  be  removed  on  the  third  day. 


Fig.  54. 
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Instead  of  making  the  crescentic  flap,  a  very  similar  effect 
may  be  attained  by  grasping  the  integument  with  a  crutch- 
shaped  forceps,  and  pushing  two  or  three  armed  needles 
through  the  integument  down  to  the  muscle.  The  ligatures 
are  then  tied,  and  left  until  thrown  off  by  suppuration.  The 
border  of  the  lid  is  split,  as  in  the  previous  operation,  but  no 
crescentic  piece  of  integument  is  cut  out. 


Fig.  55. 


Inflammation  often  occurs  after  this  operation, 
and  not  unfrequently  destroys  the  middle  portion  or 
the  whole  of  the  bridge  of  integument,  by  suppura- 
tion or  mortification.  This  operation  is  useless 
■when,  as  is  often  the  case,  cilia  grow  inward  within 
the  canthi,  because  it  has  very  little  or  no  influence 
upon  the  direction  of  such  lashes. 

This  disadvantage  in  the  operation  is  now  somewhat  recognized,  and  the  neces- 
sity is  seen  for  a  complete  modification  of  the  method.  It  has  lately  been  recom- 
mended to  begin  with  two  vertical  incisions.  (See  Fig.  56.)  These  pass  through  the 
integument  and  the  orbicularis  muscle,  bounding  laterally  the  portion  to  be  trans- 
planted. In  complete  distichiasis,  one  incision  terminates  close  to  the  outer  com- 
missure, the  other  within  the  lachrymal  punctum.  Then  the  lid  is  to  be  divided 
into  two  layers,  as  in  the  previously-described  method. 

In  order  to  exert  a  powerful 
traction  on  the  border  of  the  lid,  Fig-  56. 

and  thus  to  separate  the  hair-fol- 
licles sufficiently  from  the  inner  lip, 
an  oval  pieee  should  be  cut  from  the 

integument,  or  ligated  by  several  '  -■■■"-'  =;;--;--;;     ^. 

threads,  with  the  view  of  causing      ^--  :';  "  .  ^-— ■  ^^~^^S£^y^^_ 

cicatritial  adhesion.    (Qraefe.)  '\^5~S~]      --=■——  ,^r:_~l— 

Of  course,  such  a  transplanta-         \  \  ■■<*<§:■-  jP^ 

tion    is    only  proper    when    the  ^—  - --_  - 

greater  portion  of  the  lashes  is  in  "S^lliP^^ '*>''' 

such   a    condition    that   we  may  >        -^-_-  ' " 

expect  a  sufficient  protection  to  - '  •<  ~  ~2r^~  ;>" 

the  eye,  as  well  as  an  improvement 
in  the  appearance,  when  they  are 
in  a  more  accurate  position.    It 

is  more  adapted  to  the  upper  than  the  lower  lid.  There  is  no  great  stress  to  be 
laid  on  saving  the  few  Jashes  of  the  latter,  and  the  removal  of  the  hair-follicles  is  a 
much  more  certain  method. 

Success  is  by  no  means  assured,  however,  either  by  one  method  or  the  other, 
although  they  may  be  carried  out  with  the  greatest  precision  and  care.  In  appa- 
rently very  successful  cases,  the  outer  lip  of  the  lid  often  again  turns  inward  weeks 
or  months  afterward,  while  the  cicatrix  continues  to  shrink,  and  the  hairs  again 
acquire  an  improper  direction,  and  irritate  the  globe.  Such  an  unfavorable  result 
often  occurs,  when  there  is  progressive  tendinous  degeneration  of  the  conjunctiva. 
It  is,  in  not, a  few  cases,  almost  impossible  to  separate  all  the  hair-follicles  from  the 
tarsal  cartilage  in  dividing  the  lid  into  the  two  layers,  because  they  are  rooted  imme- 
diately on  the  cartilage,  or  even  in  its  most  superficial  layers.     These  follicles  are 
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not  easily  perceived  during  the  operation,  even  on  the  most  careful  observation, 
especially  when  the  lashes  are  not  of  a  very  dark  color.  Bnt  if  the  papillae  only 
remain,  the  cilia  will  grow  again.  Unfortunately,  after  the  displacement  of  the 
outer  lip  of  the  lid,  these  do  not  always  come  through  the  old  canal ;  but,  as  expe- 
rience shows,  they  often  perforate  the  fresh  cicatritial  mass,  and  finally  appear  on 
the  border  of  the  incision  which  divides  the  tarsus  from  the  hair-follicles. 

Such  a  result  can  not  be  guarded  against  by  cutting  out  or  ligating  a  larger  fold  of  integument. 
The  repetition  of  the  operation  affords  just  as  little  guaranty.  In  fact,  cases  occur  where  the  lids 
can  not  be  closed  in  consequence  of  their  excessive  or  repeated  shortening.  The  lids  are  then 
partly  open  even  during  sleep,  and  nevertheless,  some  cilia  irritate  the  surface  of  the  globe. 

3.  The  removal  of  the  hair -follicles  is  certainly  the  most  trustworthy  method. 
It  is  also  simpler,  and  more  easily  done.  "Where  all  four  lids  require  the  operation, 
this  is  of  importance.  The  great  objection  which  may  be  made  against  it,  as  com- 
pared with  the  transplantation,  is  the  fact  that  the  eye  is  deprived  of  its  natural 
appearance  and  means  of  protection.  But  the  deformity  is  scarcely  greater  in  loss 
of  the  hair-follicles,  than  when  the  lids  are  left  stiff  and  un wrinkled,  as  is  necessarily 
the  result  when  a  large  piece  of  the  integument  is  cut  out  or  ligated,  and  the  func- 
tion of  the  orbicularis  is  impaired  by  cicatritial  tissue. 

There  is  also  not  much  difference  with  regard  to  the  protection  of  the  eyes,  the 
closure  of  the  lids  being  often  rendered  difficult  or  impossible,  when  the  traction 
exerted  on  the  hair-follicles  is  enough  to  correct  the  inversion  of  the  cilia.  Besides, 
it  should  be  considered  that,  in  partial  distichiasis  or  trichiasis,  where  it  seems 
desirable  to  preserve  the  greater  number  of  the  cilia,  on  account  of  their  good  con- 
dition and  regular  arrangement,  the  removal  may  be  strictly  limited  to  the  inverted 
cilia,  while  a  transplantation  must,  under  all  circumstances,  extend  over  the  greater 
portion,  or  the  whole,  of  the  border  of  the  lid. 

a.  For  the  purpose  of  partial  removal  of  the  base  of  the  cilia,  a  spatula  is  placed 
under  the  lid,  putting  the  lid  on  the  stretch,  and  the  edge  is  split  into  two  layers,  as 
before  described.  (See  Pig.  57.)  This  is  best  done  with  a  lance-shaped  knife,  which 
is  entered  to  the  depth  of  two  to  three  lines  between  the  tarsal  cartilage  and  the 
hair-follicles. 

Fie- 57-  If  the  knife  be  not  broad  enough  to  in- 

clude all  the  inverted  cilia,  a  scalpel  may 
be  used  afterward  to  enlarge  the  wound. 
Then  two  incisions  are  made  on  the  out- 
^vj,    side  (Fig.  57,  A)  of  the  lid,  which  include 
Hg}  the  affected  follicles.    A  scalpel  or  scissors 
t.      may  be  used  for  this. 


In  case  the  inverted  cilia  are  in  the  inner  or 
outer  canthi,  or  near  them,  it  is  better  to  make 
"S    }t\  the  incision  with  the  lance-shaped  knife,  without 

jj.  putting  the  spatula  under,  the  wound  being  en- 

larged, if  necessary,  with  the  scalpel.  (See  Fig. 
#7,  B.)  The  flap  thus  formed  is  completely  sep- 
arated with  the  scissors.  The  wound  is  closed 
by  sutures. 

Such  a  shaped  incision  is  only  sufficient,  however,  when  the  part  of  the  hair 
follicle  to  be  removed  is  bounded  for  some  distance  on  each  side  by  a  peripheral 
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portion  entirely  devoid  of  lashes.  It  therefore  answers  very  well  as  a  supplement- 
ary operation,  when  a  total  removal  has  not  heen  entirely  successful.  If  the  piece 
which  is  cut  out  be  surrounded  by  cilia,  relapses  almost  always  occur,  the  hairs 
always  being  turned  inward  by  the  contracting  cicatrix. 

In  order  to  prevent  this,  a  sort  of  transplanta- 
tion of  the  neighboring  part  of  the  outer  lip  of  the  Fig.  5S. 
lid  should  be  combined  with  the  excision.  The 
incision,  dividing  the  lid  into  two  layers,  may  be 
continued  on  both  sides,  one  and  a  half  to  two  lines 
beyond  the  base  of  the  inverted  cilia,  and  the  form 
given  the  flap  may  be  varied  according  to  the  loca- 
tion and  extent  of  the  distichiasis  or  trichiasis.  If 
the  double-growth  or  inversion  of  the  cilia  affects  a 
portion  of  the  margin  of  the  lid,  not  in  the  vicinity 
of  the.  canthi,  the  incision  of  the  integument  should 
have  the  shape  of  a  triangle  with  its  apex  cut  off,  its 
base  being  turned  away  from  the  edge  of  the  lid. 
(See  Fig.  58.)  The  two  converging  tips,  a,  separated  from  the  structure  beneath 
by  the  splitting  of  the  lid,  are  then  united  by  a  suture.  Tor  this  purpose  we  may 
best  use  delicate  silk  or  linen  thread  (fil  de  Florence).  These  should  be  affixed  to 
the  base  of  the  triangle  near  the  angles,  and  at  the  same  time  some  traction  should 
be  exerted. 

If  one  side  of  a  commissure  requires  the  operation,  one  of  the  incisions  of  the 
flap  should  be  made  horizontally,  in  the  direction  of 
the  palpebral  fissure,  down  to  the  incision  which 
splits  the  lids ;  but  the  other  is  to  be  made  obliquely, 
upward  or  downward,  as  the  case  may  require, 
through  the  border  of  the  lid,  and  then  the  ends 
should  be  united  by  a  crescentic  incision  (see  Fig.  f\ 
59).  The  gusset-shaped  pieces  thus  made,  a,  are 
attached  to  the  margin  of  the  crescentic  incision, 
after  the  removal  of  the  flap.  If  there  are  inverted 
cilia  on  both  sides  of  a  commissure,  there  is  no  hori- 
zontal incision,  the  two  boundary  incisions  pass 
obliquely  upward  or  downward,  and  are  united  by 
a  crescentic  incision,  on  whose  base  the  gusset,  «,  is  fastened  to  the  outer  lip. 

TVhen  necessary,  the  spear-shaped  wound  should 
be  closed  by  one  or  two  sutures.  K&- 60- 

The  wound  generally  heals  within  two  to*  three 
days.     The    cicatrix,  is   almost   always    unnoticed, 
and  its  boundaries  are  only  indicated  by  a  slight 
protuberance   of   the  zone  containing  the  lashes. 
This  does  not  disfigure  the  patient.     Enough  of  such     iff/  <$j 
operations  have  been  done  to  allow  a  decision  as  to    \\\  >  A\|l 
their  value.     We  may  safely  recommend  them  from    I  \\  ''"j$ 
experience.  .    \  "  V\£l: 

t.  The  entire  removal  of  the  hair-follicles  {Fried.       V, . 
Jaeger,  F-larer)    is  in    some  respects  the  same  as  t; 

transplantation  (described  in  paragraph  2).      The 
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principal  difference  consists  in  this,  that  the  bridge,  which  is  formed  in  exactly 
the  same  way,  is  entirely  removed  instead  of  being  preserved.  A  horn-spatula 
is  placed  under  the  lid,  and  the  edge  split  into  two  layers  (see  Fig.  54).  It  is  well 
to  begin  the  incision  at  the  commissure,  with  a  lance-shaped  knife,  and  to  continue 
it  with  a  scalpel.     The  integument  is  then  divided  by  a  horizontal  incision,  two  to 

three  lines  long,   down  to  the  fascia.     The 
Fis-  G1-  cutting-out  of  the  hair-follicles  is  now  un- 

dertaken.    The  incision  in  the  integument, 
when  the  operation  is  done  on  the  left  side, 
-:<i       -     «iti  should  ascend  from  the  free  border  of  the  lid 

in  the  vicinity   of  the  lachrymal  punctum, 
being   continued    beyond    the    hair-follicles, 
parallel  to  the  outer  lip  of  the  lid,  and  meet- 
Ill  irtg  the  horizontal  incision  at  an  acute  angle, 
|f  two  lines  beyond   the  commissure.     In  the 
§    right  eye  the  incision  may  be  more  easily 
I    made  in  the    opposite   direction   (Fig.   61). 
"When  the  bridge  is  thus  defined,  in  case  it 
is  still  adherent  in  some  places,  it  should  be 
seized  with  the  forceps  and  dissected  up  with 
the  scissors  or  scalpel. 

If  then  some  follicles  are  still  seen  in  the 
surface  of  the  wound,  these  should  be  most  carefully  dissected  up  from  the  cartilage 
with  the  scissors.  "Within  a  few  days  the  wound  is  completely  healed,  generally 
without  suppuration,  and  the  contracting  cicatrix  soon  unites  the  integument  with 
the  mucous  membrane.  If  any  hairs  appear  after  this,  they  should  also  be  removed 
as  above  described. 

The  complete  removal  of  the  b air-follicles,  with  all  its  excellent  results,  has  un- 
doubtedly some  disadvantages  not  to  be  too  lightly  estimated.  Apartfrom  the  loss 
of  a  natural  protection  to  the  eye,  it  causes,  especially  when  performed  on  the 
lower  lid,  a  very  unpleasant  interference  in  the  carrying-off  of  the  tears.  The  eye 
is  suffused  with  tears,  and  these  are  apt  to  run  over  on  the  slightest  irritation.  Xot 
unfrequently,  in  spite  of  every  care  in  the  operation,  the  canals  of  the  tarsal  glands 
become  obliterated  in  the  shrinking  cicatrical  tissue.  Subsequently  the  cartilage 
also  atrophies,  and  contracts  to  a  small,  thick  swelling,  in  the  interior  of  which 
chalazions  and  cysts  are  developed.  The  mucous  membrane  does  not  always  turn 
out  in  consequence  of  the  contraction  of  the  cicatrix,  and  thus  round  off  of  the 
border  of  the  lid,  but  in  some  cases  the  cicatrix  is  pulled  from  the  inner  side,  and 
comes  in  contact  with  the  globe.  Tile  cicatrix,  being  generally  quite  irregular  and 
rough,  sometimes  irritates  and  perhaps  injures  the  globe.  But  these  disadvantages 
are  much  less  than  those  of  an  unsuccessful  transplantation,  or  those  which  result 
from  the  shortening  of  the  lid,  from  excessive  loss  of  substance  of  the  integument, 
when  there  have  been  repeated  attempts  at  transplantation. 

All  these  objections  to  removal  of  the  hair-folbxles  are  increased,  when,  as  was  formerly  the 
custom,  the  entire  thickness  of  the  lid  is  removed.  (Bartiscli.)  Then  shortening  of  the  lid  very 
generally  results,  and  an  inability  to  completely  close  the  eyes.  The  method  in  question  should 
be  discarded.    Beside  the  unpleasant  results  which  it  may  produce,  it  is  entirely  unnecessary. 

4.  Where  any  cilia  endanger  the  globe  by  an  improper  direction,  we  may  attempt  to  simply 
burn  out  the  afl'ected  hair-follicle.    For  this  purpose  a  lance-shaped  knife,  or  a  broad  cataract- 
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needle,  is  thrust  into  the  lid,  along  the  shaft  of  the  hair.  The  wound  thus  made  is  cauterized 
■with  a  silver  probe  dipped  in  liquid  caustic  potash.  Sometimes  the  result  is  excellent  and  per- 
manent. It  is  not  advisable  to  simply  pull  out  the  hair  and  introduce  the  actual  cautery  through 
the  opening  of  the  follicle,  because  it  is  more  difficult  and  less  reliable.  (Mackenzie.) 

Authorities.—  0.  Becher,  Wien.  med.  Jahrb.  1866.  4.  S.  80.— Stellioag,  Ophth.  II.  S.  912, 
014. — Mackenzie,  Traite  d.  mal.  d.  yeux.  trad.  p.  Warlomout  et  Testelin.  I.  Paris.  1856.  P.  142, 
',  302. — Desmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1S47,  P.  85,  87. —  Vidal,  nach  Desmarres, 
1.  c.  P.  SS.—Himly,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.  140,  146.— Arlt,  Die 
Krankheiten  des  Auges.  I.  Prag.  1351.  S.  123,  144,  146. — Jäsclie,  Med.  Zeitung  Russlands.  1844. 
Xr.  9. — Pagensteclier  und  Sämisch,  kl.  Beobachtungen.  I.  Wiesbaden.  I860.  S.  6. —  G-raefe,  A.  f. 
0.  X.  2.  S.  225. — Merzenstein,  ibid.  XIII.  1.  S.  76. — Seconal,  Clinica  di  Genova.  Riassunto.  Torino. 
1865.  S.  125.— Bartisch,  Fr.  Jaeger,  Flarer,  nach  Arlt.  1.  c.  S.  144. 


4.  Entropion. 

Pathology  and  Symptoms. — Partial  entropion  very  rarely  occurs.  We  speak 
of  partial  entropion  when  that  part  only  of  the  edge  of  the  lids,  near  the  outer  com- 
missure of  one  or  both  lids,  is  turned  inward.  In  by  far  the  greater  number  of  cases 
the  inversion  is  complete.  The  whole  length  of  the  edge  of  one  or  both  lids  appears 
turned  inward,  or  even  the  lid  itself  is  inverted.  Entropion  generally  affects  only 
the  lower  lid  of  one  or  both  eyes,  or  is  at  least  more  fully  developed  there  than  in 
the  upper  lid. 

Several  degrees  of  inversion  may  be  distinguished.  The  first  is  properly  only  a 
turning  inward  of  the  outer  lip  of  the  lid,  and  depends  upon  obliteration  and  retrac- 
tion of  the  inner  lip — a  condition  which  is  generally  considered  as  trichiasis. 

The  second  degree  may  be  designated  as  inversion  of  the  border  of  the  lid.  The 
entire  thickness  of  the  latter  is  turned  toward  the  free  border  of  the  tarsal  carti- 
lage, so  that  the  peripheral  zone  of  the  integument  comes  in  contact  with  the  globe. 

The  third  degree  is  an  inversion  of  the  whole  lid.  The  cartilage  itself  is  rolled  over, 
the  affected  lid  forms  a  duplicature,  and  rests  with  the  larger  part  of  its  integument 
on  the  globe. 

In  the  highest  grade  the  lid  appears  actually  rolled  inward,  the  border  of  the 
inverted  lid  having  undergone  a  second  turn,  by  which  its  peripheral  surface  has 
come  into  the  original  situation,  and  the  outer  lip  lies  in  contact  with  the  tarsal 
conjunctiva. 

Entropion,  like  trichiasis,  and  for  the  same  reason,  is  a  source  of  very  severe  irri- 
tations and  actual  inflammation,  especially  in  its  first  stages.  Subsequently  the  eye 
accustoms  itself,  as  it  were,  to  the  irritating  effect  of  the  inverted  lid  ;  the  inflamma- 
tion subsides,  and  only  appears  at  intervals.  During  such  exacerbations  the  entropion" 
is  not  unfrequently  temporarily  or  permanently  increased.  At  last  the  hypertrophied 
conjunctiva  degenerates,  becomes  more  and  more  shortened;  the  cartilage  begins  to 
shrink,  and  becomes  fixed  in  its  displacement.  The  entropion  then  becomes  perma- 
nent, in  the  true  sense  of  the  word. 

Causes. — The  proximate  cause  of  true  inversion  of  the  lids  may  always  be  said  to 
be  the  action  of  the  orbicular  muscle.  The  smoothing-off  and  contraction  of  the 
inner  lip  of  the  lid,  as  well  as  cicatrical  degeneration  of  its  margin,  which  often  occur 
in  consequence  of  blepharitis  ciliaris  and  hypertrophying  conjunctival  inflammation, 
may  assist  in  the  formation  of  the  disease,  although  the  chief  cause  is  as  above 
stated.  The  latter  are  only  to  be  regarded  as  disposing  causes,  which  may  be 
wanting. 

Spasm  of  the  muscle  in  question  is  enough  of  itself,  when  the  lids  are  in  a 
perfectly  normal  position,  to  produce  an  entropion  of  the  edges  and  to  make  it 
permanent  (entropion  spasticum).  Therefore  all  causes  which  may  excite  such 
spasms,  and  especially  those  which  may  keep  it  up  for  a  time,  may  possibly  cause 
entropion.  Certain  inilammations  of  the  eye  are  prominent  in  this  respect,  especially 
keratitis,  since  this,  more  frequently  than  other  eye-inflammations,  is  accompanied 
by  very  considerable  photophobia  and  severe  spasm  of  the  lid. 
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Of  course,  resistance  of  the  cartilage  has  a  great  influence  on  the  easy  or  difficult 
occurrence  of  an  entropion ;  the  less  the  resistance,  the  more  readily  does  true  inver- 
sion occur.     "We  find  entropion,  therefore,  much  more  commonly  on  the  louver  lid. 

It  occurs  especially  in  ophthalmia  which  are  accompanied  hy  great  relaxation 
and  swelling  of  the  cartilage.  It  occurs,  in  a  proportionately  large  number  of  cases, 
in  old  people  with  wrinkled,  relaxed  skin.  In  the  latter,  very  slight  spasm  of  the 
lid  is  sometimes  sufficient  to  cause  entropion  of  the  lower  lid.  This  is  sometimes 
seen  in  an  unpleasant  way  after  cataract  operations,  especially  if  a  bandage  has 
been  improperly  applied,  or  if  the  corneal  flap  did  not  heal  properly,  and  rested  upon 
the  edge  of  the  lid. 

But  spasm  of  the  lids  is  by  no  means  indispensably  necessary  to  the  occurrence 
of  entropion.  The  normal  power  of  the  orbicularis  is  sufficient  to  cause  a  true 
inversion  of  the  lids,  if  portions  or  the  whole  of  the  thin  edges  have  been  brought 
into  an  improper  position,  with  relation  to  each  other,  by  shrinkage  of  the  cartilage, 
from  trachoma,  Symblepharon,  cicatritial  contraction  of  the  integument  or  of  the  con- 
junctiva, which  causes  them  to  meet  each  other  at  an  angle  looking  inward.  Relax- 
ation of  the  integument  from  phthisis  or  enucleation  of  the  globe,  without  any 
vigorous  contraction  of  the  orbicularis,  also  leads,  as  a  rule,  to  narrowing  of  the 
palpebral  fissure,  and  turning  inward  of  the  edges  of  the  lids ;  for  then  there  is  no 
resistance  to  the  action  of  this  muscle.     {Organic  entropion.) 

Treatment. — We  should  in  the  first  place  oppose  the  occurrence  and  permanent 
formation  of  entropion.  If  the  inversion  has  already  existed  for  some  time,  and  if  it 
depends  upon  permanent  organic  changes  in  the  lid  or  globe,  the  affected  lid  should 
be  placed  in  a  normal  position,  and  should  be  permanently  kept  there  by  an  opera- 
tion, at  the  same  time  preserving,  as  far  as  possible,  its  form,  size,  and  functions. 

1.  The  proper  treatment  of  the  original  disease  is  the  principal  requirement.  As 
a  rule,  the  spasm  of  the  lid  disappears  under  a  rational  treatment.  When  recent  and 
slight,  entropion  will  disappear  of  itself,  provided  changes  in  shape  of  the  edge  of  the 
'lid,  or  relaxation  of  the  parts,  do  not  prevent.  At  least,  the  spasm  of  the  lid  will  be 
so  far  alleviated  by  such  a  treatment,  that  the  direct  treatment  for  the  inversion  of 
the  lids  may  be  carried  out  more  easily  and  with  greater  hope  of  success.  In  case 
of  necessity,  in  connection  with  the  treatment  of  the  original  disease,  special  atten- 
tion should  also  be  paid  to  the  spasm  of  the  lid.     (See  Blepharospasmus.') 

2.  A  canthoplastic  operation  is  one  of  the  best  direct  means  of  treatment  for 
spasmodic  entropion.  "Where  the  lids  have  preserved  their  normal  shape,  this 
operation  is  very  frequently  sufficient  to  effectually  restrain  the  inversion,  in  spite  of 
severe  spasm  of  the  lid.  We  may  have  more  hope  of  this  when  the  severity  of  the 
blepharo-spasm  has  already  diminished,  because,  with  the  operative  replacement  of  the 
lid,  an  important  cause  for  the  continuance  of  the  spasm  has  been  removed.  The 
result  is  most  surely  attained  in  senile  entropion,  where  the  spasmodic  affection  is 
less  prominent,  and  when  the  inversion  must  be  chiefly  ascribed  to  the  relaxation 
and  looseness  of  the  tissue  of  the  lids. 

,  In  favorable  cases  of  this  kind,  especially  when  the  still-existing  spasm  of  the  lid  depends 
mostly  or  entirely  on  the  mechanical  irritation  of  the  lid,  which  is  in  a  state  of  entropion,  and 
promises  to  cease  if  the  latter  be  removed,  we  may  avoid  the  adhesion  of  a  fold' of  conjunctiva 
in  the  angle  of  a  wound,  and  make  a  simple  division  of  the  outer  commissure.  A  horizontal 
incision  should  not  be  made,  but  an  oblique  one,  and  generally  downward,  because  it  is  almost 
always  the  lower  lid  that  is  afiected.    A  horizontal  incision  meets  the  fascia  tarfo  orlitalis,  the 
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so-called  external  palpebral  ligament,  exactly  in  its  densest  portion,  and  may  not  be  able  to  relax 
this.  It  moreover  runs  exactly  through  that  part  of  the  fibers  of  the  orbicularis  which  is  more 
lightly  attached  to  the  layer  beneath.  The  muscle  remains  fixed  at  both  extremities,  and  loses 
very  little  of  its  peculiar  action.  Want  of  observation  of  this  anatomical  condition  explains  the 
fact  that  the  division  of  the  outer  commissure,  especially  the  canthoplastic  operation,  has  not  been 
sufficiently  esteemed,  and  has  been  considered  as  only  proper  in  those  cases  where  the  palpebral 
fissure  has  become  considerably  shortened.  {Graefe.)  Where  we  wish  a  decided  result,  the 
commissure  must  be  cut  through  obliquely.  The  more  oblique  the  incision  the  greater  is  the 
relaxation  of  the  muscle. 

3.  In  order  to  increase  the  therapeutic  effect  of  the  canthoplastic  operation, 
some  recommend  that  this  operation  be  combined  with  the  ligation  of  a  horizontal 
fold  of  integument,  and  of  the  muscular  fibers  beneath.  (PagenstecherJ)  This  com- 
bined method,  which  is  also  easily  substituted  for  transplantation  and  removal  of 
the  hair-follicles  in  distichiasis  and  trichiasis,  is  not  only  highly  spoken  of  in  spas- 
modic but  also  in  organic  entropion,  where  shrinkage  of  the  conjunctiva  or  even  of 
the  cartilage  exists  at  the  same  time.  For  the  purpose  of  ligation  the  surgeon 
grasps  the  integument  in  the  middle,  with  the  thumb  and  finger  of  the  left  hand,  and 
holds  a  piece  sufficiently  broad,  with  a  crutch-shaped  forceps.  An  assistant  holds 
the  head  of  the  patient.  The  fold  shouldrun  horizontally,  in  order  that  the  traction 
on  the  outer  lip  be  regular.  The  fold  of  integument  should  also  be  so  broad  that 
the  outer  lip  of  the  lid  appears  somewhat  turned  out. 

Then  a  curved  needle,  armed  with 
Fig.  62.  a  stout  ligature,  is  introduced  into  the 

integument  near  the  outer  commissure, 
about  a  line  from  the  lip  down  to  the 
cartilage,  and  then  emerged  at  a  proper 
point.  A  second  needle  is  introduced 
near  the  middle  of  the  breadth  of  the  lid, 
and  a  third  near  the  inner  commissure. 
The  forceps  are  then  removed,  and 
each  thread  is  tied.  (Gaillard,  Eau). 
This  operation  is  very  painful,  but  the 
pain  disappears  very  soon.  Inflamma- 
tion then  occurs.  If  it  is  not  too 
violent  we  may  leave  it  to  itself.  The 
patient  should  be  kept  in  good  condi- 
tion, and  the  movement  of  the  lid  be  pre- 
vented by  a  protective  bandage.  If  the  inflammatory  symptoms  are  very  severe,  iced 
applications  may  be  used.  If  erysipelas  occurs,  it  is  well  to  remove  the  ligature«, 
and  choose  some  other  method  of  treatment.  In  favorable  cases  the  threads  remain 
till  they  are  thrown  off  by  suppuration.  The  parts  fastened  by  the  ligature  are 
caused  to  adhere,  and  changed  to  a  rigid,  tendinous,  cicatrical  mass.  This  is  plainly 
to  be  seen  and  felt  a  short  time  after  the  parts  are  healed,  but  subsequently  it 
becomes  somewhat  softened,  while  the  lid  is  generally  confined  in  its  normal  position. 
Yet  we  can  not  count  on  this  result  with  certainty,  because  it  often  becomes  so  much 
distended,  under  the  continued  action  of  the  orbicularis,  that  the  border  of  the  lid 
again  acquires  an  abnormal  position. 

4.  This  want  of  firmness  of  the  cicatrix,  together  with  the  long  duration  and 
dangers  of  the  inflammatory  reaction,  cause  the  simple  ligation  of  a  fold  of  integu- 
ment to  be' considered  as  an  unsatisfactory  method.     It  is  also  doubtful  whether 
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the  various  modifications  of  tlie  operation  lately  proposed  make  success  sufficiently 
certain. 

Some  make  an  incision  through  the  integument  parallel  to  the  free  border  of  the  lid,  and  about 
one  line  removed  from  it,  down  to  the  muscle.  They  then  seize  the  orbital  border  of  the  wound, 
and  separate  the  cutis  from  the  orbicularis,  so  that  a  broad  and  deep  pocket  is  formed  iu  the 
integument.  Then  the  end  of  a  thread,  armed  with  two  needles,  is  entered  into  the  outer  angle  of 
the  wound  thus  formed,  behind  the  fibers  of  the  orbicularis,  and  along  the  anterior  surface  of  the 
cartilage,  down  to  the  bottom  of  the  pocket  in  the  integument,  where  the  needle  is  thrust  through. 
The  other  end  of  the  thread  is  entered  in  the  pocket  of  the  integument,  in  front  of  the  muscle,  and 
pushed  through  the  skin  near  the  first  ligature,  when  the  two  ends  are  fastened  by  a  strip  of  adhe- 
sive plaster.  A  second  ligature  is  placed  around  the  fibers  of  the  orbicularis  in  a  very  similar 
way,  and,  by  tying  it,  the  muscle  is  drawn  in  a  zigzag  line.  The  result  is  a  drawing  away  of  the 
edge  of  the  lid  from  the  globe.    (Bowman.) 

Others  ligate  in  the  following  manner  :  with  the  lid  completely  everted,  they  introduce  the 
ends  of  the  ligature,  armed  with  curved  needles,  through  the  whole  thickness  of  the  lids.  This 
is  done  in  such  a  manner,  that  one  of  the  threads  enters  at  the  deepest  part  of  the  palpebral  fold, 
passing  through  the  convex  border  of  the  tarsal  cartilage ;  but  the  other  ligature  passes  through 
the  palpebral  ligament,  at  some  distance  from  it.  "When  this  has  been  done,  the  two  armed 
threads  are  pushed  on  through  the  outer  incision,  back  to  the  anterior  surface  of  the  cartilage, 
under  the  muscle,  toward  the  border  of  the  lid,  and  are  brought  out  close  to  the  outer  lip,  about 
two  lines  apart.  They  are  then  tied,  and  the  border  of  the  IM  is  thus  turned  out.  After  three  days, 
the  ligature  may  be  removed.  We  should  be  careful  not  to  leave  any  portion  of  the  thread 
behind.  If  this  be  done,  slight  ulcerations  will  result.  The  avoidance  of  these,  and  the  fact  that 
no  external  cicatrices  are  caused,  are,  without  doubt,  important  advantages  in  this  method. 
(Snellen.) 

Where  we  only  require  a  temporary  effect — where,  for  example,  the  ectropion  is  spasmodic, 
resulting  from  an  ophthalmia,  which  will  evidently  be  subdued  in  a  very  short  time — we  may 
sometimes  attain  the  desired  end  by  taking  a  broad  fold  of  integument  from  the  lid,  between  the 
arms  of  an  entropion  spring-forceps.  (Bonafoni.)  This  forceps  is  on  the  principle  of  the  senes 
fines,  but  instead  of  being  toothed,  the  extremities  are  slightly  rough,  in  order  that  they  may 
take  hold  better.  When  the  muscle  contracts  very  much,  however,  they  are  apt,  in  time,  to  be 
somewhat  displaced.  It  is  well,  therefore,  to  alter  the  position  once  or  twice  during  the  day,  and, 
besides,  not  to  allow  the  pressure  to  be  always  on  the  same  part,  changing  the  position  of  the 
instrument  as  much  as  possible.  Senes  fines  (  Vidal)  press  through  the  skin  too  easily,  and  excite 
too  severe  pain,  to  be  useful.  Folding  the  integument  with  a  strip  of  linen,  fastened  on  the  lid 
by  collodion,  is  less  troublesome,  and,  at  least,  quite  as  efficacious.     (Bowman,  Arlt.) 

Such  a  piece,  one  and  a  half  inches  long,  and  half  an  inch  broad,  may  be  fastened  on  the  lid, 
with  one  end  below  the  inner  angle,  between  the  furrow  of  the  cheek  and  the  tarsal  cartilage, 
and  then  the  other  placed  opposite,  the  skin  having  been  previously  drawn  toward  the  first  point 
of  insertion.  Penciling  the  part  with  collodion  is  said  to  increase  the  traction,  by  the  great 
shrinkage  caused.    The  tears,  unfortunately,  soon  loosen  the  plaster. 

5.  The  traction  of  cicatrices  which  have  occurred  on  the  lid  is  undoubtedly  per- 
manent. Caustics  have  been  applied  to  the  integument,  in  order  to  cause  these  latter, 
but  more  frequently  the  scissors  or  knife  has  been  used.  Sometimes  a  horizontal, 
sometimes  a  vertical,  piece  of  integument  has  been  said  to  be  the  proper  shape  for 
removal.  Some  attached  great  importance  to  the  simultaneous  cutting-out  of  the 
exposed  portion  of  the  orbicularis  muscle.  (Himly.)  The  wound  is  generally 
closed  by  the  interrupted  or  twisted  sutures. 

None  of  these  operations  have  fully  answered  their  purpose.  The  effect  which 
the  cicatrix  exerts  upon  the  position  of  the  border  of  the  lid  is  only  considerable 
when  it  occurs  from  suppuration.  The  final  results  of  the  latter,  however,  can 
scarcely  be  measured.  The  principal  objection  to  the  methods  in  question  is,  that 
they  do'"not  allow  the  full  development  of  the  mechanical  influence  which  is  to  be 
taken  advantage  of,  for  they  are  said  to  cause  a  shortening  of  the  horizontal  disten- 
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tion  of  the  lid  along  the  elongated  arch  of  the  orbicularis.  The  greatest  amount  of 
the  distention  in  entropion,  however,  scarcely  falls  two  lines  beyond  the  free  border 
of  the  lid,  while  the  horizontal  traction  which  is  exerted  on  the  lid  by  cicatrices, 
caused  by  these  operations,  is  the  greatest  at  a  point  much  nearer  the  orbital  border. 
In  order  to  attain  the  greatest  amount  of  horizontal  tension,  in  the  zone  of  the 
greatest  deviation  of  the  lid,  it  has  been  recommended,  very  recently,  to  excise  a 
triangular  instead  of  an  oval  piece,  from  the  integument.  Its  base  is  from  three  to 
five  lines  long,  and  runs  parallel  to  the  free  margin  of  the  lid.  Tor  this  purpose 
(see  Fig.  63)  a  horn-spatula  is  placed  under  the  lid,  one  and  a  half  lines  removed 
from  the  outer  lip.  An  incision  is  made  parallel  to  it ;  that  is,  almost  horizontal. 
The  incision  on  either  side  is  one  to  two  lines  distant  from  the  commissure.  "When 
this  has  been  done,  the  triangle  is  completed  by  two  incisions  converging  toward  the 

orbital  border,  and  the  integument  is  dissected  up  and 
removed.  If,  in  old  people,  the  relaxation  extends 
quite  regularly  toward  the  orbital  muscular  arch,  the 
flap  should  be  shaped  like  a  pointed  arch.  The  sides 
of  the  wound  should  be  united  by  two  or  three  inter- 
rupted sutures.  The  horizontal  incision  is  left  to  heal 
spontaneously.  The  cicatrix  is,  of  course,  T-shaped. 
The  lateral  shortening  of  the  lid,  in  cases  in  which  the 
palpebral  fissure  was  only  moderately  large,  is  said  to 
be  of  no  disadvantage.  But  where  the  entropion  was 
combined  with  narrowing  of  the  palpebral  fissure,  this 
latter  should  be,  at  the  same  time,  or  previously,  re- 
moved by  a  canthoplastic  operation.  (  Graefe.) 
Others,  in  entropion  of  the  lower  lid,  place  the  base  of  the  triangle  to  be  excised 
without  the  external  commissure.  They  first  split  this  horizontally  for  a  distance 
of  four  lines,  and  then  make  two  incisions  through  the  integument  from  the  lower 
border  of  the  wound,  converging  downward,  and  then  dissect  up  the  triangular  flap 
from  the  muscle.  The  inner  border  of  the  wound  is  then  united  to  the  outer  by 
sutures,  and  thus  the  lid  is  stretched  somewhat  diagonally,  and  also  lifted  up.  This 
method  is  very  highly  spoken  of  where  the  entropion  depends  chiefly  on  shrinkage 
of  the  conjunctiva  and  cartilage,  and  is  accompanied  by  blepharo-phimosis,  such  as 
often  occurs  after  trachoma.     (Busch.) 


If  the  tarsal  cartilage  is  shrunken  in  entropion  of  the  upper  lid,  a  triangular  flap  is  first 
dissected  from  the  middle  of  the  integument,  the  base  of  which  is  turned  toward  the  free  border, 
as  in  Fig.  63.  Then  the  exposed  portion  of  the  orbicularis  is  dragged  away  by  a  hook,  and  a 
triangular  incision  made  in  the  surface  of  the  cartilage,  but  with  its  base  toward  the  orbital 
border,  and  extending  with  its  apex  close  to  the  free  border  of  the  tarsal  cartilage,  without,  how- 
ever, dividing  it.  The  palpebral  conjunctiva  is  to  be  preserved,  the  cartilage  being  separated 
from  it  by  the  knife.  The  wound  is  closed  by  several  sutures,  which  draw  the  sides  of  the 
triangle  together  in  a  vertical  line.  The  middle  ones  also  fasten  the  superficial  layers  of  the  edge 
of  the  incision  in  the  cartilage.  ( Graefe.)  Unfortunately,  the  closure  of  the  incision  in  the  cartilage, 
without  folding  its  horizontal  basis,  is  not  possible.  This  prevents  the  complete  healing  up  of  the 
parts.  Perhaps  if  a  piece  be  cut  from  the  cartilage,  shaped  like  a  myrtle-leaf,  with  a  vertical 
axis,  and  with  the  sides  bulged  out  more  or  less,  according  to  requirements,  it  would  answer 
the  purpose  better. 


6.  If  we  do  not  attain  the  desired  results  with  these  operations,  there  remains 
nothing  to  be  done,  except  to  remove  the  hair-follicles. 
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7.  If  phthisis  or  extirpation  of  the  globe  is  the  cause  of  an  entropion  which  is 
disturbing  and  dangerous  to  the  eye,  on  account  of  the  turning  inward  of  the 
lashes,  it  will  be  best  to  insert  an  artificial  eye.  An  operation  is  almost  always 
superfluous. 

Authorities. — Himly,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.  120,  125, 129,  132. 
— Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin,  I.  Paris.  1856.  P.  307,  310. 
— JDes7na?res,  Traite  d.  mal.  d.  yeux.  Paris.  1847,  P.  44,  50. — Arlt,  Die  Krankheiten  des  Auges.  III. 
Prag.  1856.  S.  365  ;  A.  f.  0.  IX.  1.  S.  94;  Zeitschrift  der  Wiener  Aerzte.  1861.  Wochenblatt  S.  87. 
—Stellwag,  Ophth.  II.  S.  90S,  Q22.—Graefe,  A.  f.  O.  X.  2.  S.  221,  223,  22i.—Bonafont,  L'union 
med.  1861.  Nr.  27,—  Vidal,  nach  Mackenzie  1.  c.  S.  311.—  Busch,  A.  f.  O.  IV.  2.  S.  107.— Pagen- 
stecher und  Sämisch,  kl.  Beobachtungen.  I.  Wiesbaden.  1861.  S.  3 ;  Congress,  intern,  d'ophth. 
Paris.  1863.  P.  2±l.—Seconäi,  Clinica  di  Genova.  Riassunto.  Torino.  1865.  P.  122.— Bau,  A.  f.  0. 
I.  2.  S.  176, 178. —  Gaillard,  nach  Rau  1.  c— Bowman,  nach  Mackenzie  1.  c.  S.  311  und  Niemetschek, 
Prag.  Vierteljahrschrift.  78.  Bd.  S.  97.— Snellen,  Congress  intern,  d'ophth.  Paris.  1863.  P.  236.— 
Vauquelin,  De  l'applicat.  de  la  suture  enchevillee.  Paris.  1853.  P.  20,  26. 


5,   Ectropion. 

Pathology  and.  Symptoms. — The  eversion  is  sometimes  confined  to  one  part 
of  the  lid.  Generally,  however,  ectropion  is  in  so  far  complete,  that  the  whole 
length  of  the  edge  of  the  lid  is  in  an  improper  position.  Ectropion  affects  the 
lower  oftener  than  the  upper  lid,  and  is  sometimes  found  on  both  lids  of  one  or  both 
eyes. 

There  are  several  degrees  of  ectropion. .  The  lowest  form  is  only  a  lifting  up  of 
the  inner  lip  of  the  lid,  an  inexact  fitting  of  the  border  of  the  lid  on  the  globe. 
In  other  cases,  the  margin  of  the  lid  appears  really  turned  outward.  On  closure  of 
the  eyes  the  border  of  the  healthy  lid  meets  the  most  anterior  portion  of  the  inner 
surface  of  the  affected  lid,  and,  as  it  were,  pushes  between  this.  In  case  both  lids 
are  affected  in  the  same  way,  the  edges  meet  at  an  acute  angle,  which  looks 
anteriorly.  True  eversion  of  the  whole  lid  may  be  described  as  the  third  degree. 
The  affected  lid  is  turned  vertically  upward,  and  the  surface  of  the  border  of  the  lid 
looks  downward  or  upward,  as  the  case  may  be.  On  the  closure  of  the  lid,  the 
healthy  lid  meets  the  palpebral  conjunctiva  where  it  is  turned  over,  and  its  periphery 
remains  exposed.  The  outer  commissure  generally  appears  distorted  at  the  same 
time.  In  ectropion  of  the  lower  lid  it  sinks  downward  considerably,  but  in  ectropion 
of  the  upper  lid  it  is  pushed  forward.  In  the  highest  degree  of  ectropion  the  lid  is 
totally  everted.  It  is  then  placed  at  an  obtuse  angle  to  the  surface  of  the  globe ;  its 
posterior  surface  has  become  its  anterior,  so  that  the  half  of  the  conjunctival  sac  is 
exposed,  and  the  globe  can  not  be  covered  at  all,  or  with  difficulty. 

As  will  be  understood,  these  four  degrees  can  not  be  accurately  distinguished 
from  each  other,  but  are  connected  by  numerous  intermediate  varieties.,  Eversion  of 
the  lid,  moreover,  not  unfrequently  arises  from  a  previous  turning-out  of  the  border 
of  the  lid,  and  a  mere  lifting  up  of  the  edge  of  the  lid  often  precedes  this. 

The  increase  in  degree  of  ectropion  then  appears  to  be  induced  by  the  continuance  of  the 
existing  causes,  but  especially  by  the  altered  action  of  the  orbicularis,  caused  by  the  false  position 
of  the  edges  of  the  lids  with  relation  to  each  other.  In  case  the  edges  of  the  lids  meet  at  an  acute 
angle,  looking  anteriorly,  the  principal  part  of  the  muscular  fibers  push  them  forward  with  great 
power.  The  fibers  of  the  orbicularis,  next  to  the  edge  of  the  lid,  with  the  subtarsal  muscle,  are 
much  too  weak  to  balance  this  pressure.  They  can,  therefore,  only  shorten  themselves  by  com- 
pletely everting  the  edge  of  the  lid,  which  has  been  before  simply  turned  outward. 

The  changed  position  of  the  edges  of  the  lid  to  the  surface  of  the  globe  inter- 
feres with  the  proper  carrying-off  of  the  tears.  If  the  lower  lid  is  in  a  condition  of 
ectropion,  a  very  large  quantity  of  tears  collects  in  the  deep  furrow  between  the 
inner  surface  of  the  lid  and  the  globe.  The  eve,  therefore,  seems  to  be  suffused  in 
tears,  especially  when  any  irritant  acts  upon  them.  An  immediate  consequence  of 
this,  as  well  as  of  simple  lifting  up  of  the  upper  border  of  the  lid,  is  impairment  of 
vision,  on  account  of  the  unequal  moistening  of  the  cornea,  when  the  lid  closes.  In 
the  severe  form  of  ectropion,  especially  of  the  lower  lid,  the  tears  collected  run  over 
in  great  quantity,  and  cause  excoriation  of  the  cheek,  inflammation,  and,  as  a  further 
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consequence,  shrinkage  of  the  integument.  This  latter  causes  an  increase  in  the 
degree  of  the  ectropion.  The  effect  of  the  atmospheric  air,  and  of  other  external 
irritants  upon  exposed  portions  of  the  conjunctiva,  or  even  of  the  cornea,  leads, 
finally,  although  slowly,  to  similar  morbid  changes  with  entropion.  The  conjunc- 
tiva is  kept  in  a  constant  state  of  irritation,  and  becomes  hypertrophied.  It  is  coated 
with  indurated  epithelium,  and  finally  shrivels,  while  the  cartilage,  which  is  also 
affected,  atrophies,  and,  being  distorted,  contracts  and  hardens.  The  greater  part  of 
the  cornea  then  acquires  a  pannous  condition,  if  it  be  not  injured  or  destroyed  by 
ulceration,  from  the  repeated  attacks  of  inflammation ;  added  to  all  this,  in  the  later 
stages  of  the  severer  forms  of  ectropion,  shrinkage  of  the  lachrymal  sac  occurs.  This, 
if  not  filled  up  for  years,  becomes  smaller  and  smaller  with  degeneration  of  its  walls, 
and  is  finally  incapable  of  fulfilling  its  functions.    (A.  Weber.) 

Causes. — The  causes  of  ectropion  are  very  different. 

1.  In  isolated  cases,  weakness  or  actual  paralysis  of  the  orbicularis  muscle  is  the 
chief  cause. 

Thus,  diseases  of  the  brain  or  lesion  of  the  facial  nerve  may  be  the  cause  {para- 
lytic ectropion).  In.  the  lowest  forms  of  paresis,  the  morbid  condition  is  merely 
noticed  by  not  quite  so  close  a  fitting  of  the  edge  of  the  lid  to  the  globe,  and  by 
some  hindrance  to  the  perfect  carrying-off  of  the  tears.  In  the  higher  forms  of 
paresis,  however,  the  lower  lid  hangs  down  loosely,  or  actually  turns  over,  while 
the  upper  lid  is  pulled  up  by  the  levator  palpebral  superioris,  and  thus  the  globe  is 
exposed  (paralytic  lagophtJialmia.) 

On  the  other  hand,  impairment  of  the  function  of  the  orbicularis  may  arise  from 
changes  in  the  fibers  themselves,  especially  from  their  atrophy.  It  may  occur  from 
previous  inflammation  of  the  lid,  abscesses,  &c,  also  from  excessive  distention  of  the 
lids  from  orbital  tumors,  &c. 

Weakness  of  the  orbicularis  is  generally  a  mark  of  great  senile  change.  Indeed, 
falling  down  of  the  lower  lid,  in  very  old  people,  is  no  very  rare  occurrence,  espe- 
cially if  the  person  has  suffered  for  a  long  time  from  chronic  conjunctival  catarrh. 
Then  the  cartilage  is  also  generally  affected.  It  becomes  relaxed,  loses  its  firmness, 
is  distended,  and,  consequently,  does  not  fit  close  to  the  globe.  The  beginning  of 
the  affection  in  such  cases  is  frequently  an  eversion  of  the  lower  lachrymal  punctum. 
The  running  over  of  the  tears  thus  caused,  leads  to  inflammation,  and  subsequently 
to  shrinkage  of  the  integument,  which  may  cause  an  increase  in  the  morbid  con- 
dition (senile  ectropion). 

2.  Eelaxation,  softening,  and  particularly  distention  of  the  cartilage  of  the  lid, 
causes  severe  trachoma  to  be  a  fruitful  source  of  ectropion.  Eversion  of  the  lid  is 
very  apt  to  occnr  under  such  circumstances,  if  for  some  time  during  the  inflamma- 
tion, great  swelling  of  the  ocular  conjunctiva  existed,  or  spasm  of  the  lid  from  any 
cause  whatever.  The  inflammatory  relaxation  of  the  cartilage  is  combined  with 
some  elongation  of  the  edges  of  the  lids,  and  this  increases  markedly,  if  any  pressure 
be  exerted  on  the  lids  from  behind,  forward.  The  edges  of  the  lids  do  not  fit  accu- 
rately on  the  eye-ball  after  the  swelling  has  subsided.  They  are  everted  under  the 
pressure  of  the  orbicularis.  At  length,  the  lower  lid  becomes  completely  everted,  so 
that  the  swollen  palpebral  conjunctiva,  which  is  roughened  by  trachomatous  granu- 
lations, is  exposed,  while  the  upper  lid  hangs  loosely  on  the  globe  (ectropion  luxurians 
or  sarcomatosum.) 

3.  Ectropion  also  arises  in  an  acute  form,  in  the  course  of  blennorrhcea,  pyor- 
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rhoea,  diphtheritis,  in  general  in  conjunctivitis  which  is  accompanied  by  severe 
Chemosis.  If  the  lid  be  not  immediately  replaced,  the  cartilage  becomes  gradually 
distended,  but  especially  the  border  of  the  lid,  which  is  the  tensest,  and  the  lid 
becomes  incapable  of  preserving  its  normal  position.  This  is  more  apt  to  occur, 
because  the  exposed  portion  of  the  conjunctiva,  together  with  the  sub-conjunctival 
tissue,  is  not  unfrequently  hypertrophied,  on  account  of  the  commencing  strangu- 
lation of  the  conjunctival  swelling,  and  from  the  mechanical  hypersemia  thus 
induced,  and  remains  like  a  puffy,  hard  tumor. 

4.  In  the  same  way,  ectropion  of  the  lower  or  both  lids  sometimes  occurs,  when 
large  morbid  growths  occur  in  the  orbit,  or  if  the  globe  increases  much  in  size  from 
any  cause  whatever.  The  lids  are  bulged  forward,  more  and  more  distended,  and 
their  closure  is  even  prevented.  At  length,  either  the  tumor  or  the  globe  is  pressed 
out  of  the  palpebral  fissure,  and  thus  everts  the  edges  of  the  lids  (mechanical  ec- 
tropion}. 

5.  Wounds  which  entirely  divide  the  lid  in  vertical  or  oblique  direction,  as  well 
as  ulcers,  cancerous  growths,  lupus  of  the  commissures,  are  also  a  source  of  me- 
chanical ectropion.  Kecently,  ectropion  of  both  lids  has  often  occurred,  as  a  result 
of  cutting  through  the  inner  palpebral  ligament,  in  the  treatment  of  some  affections 
of  the  lachrymal  sac. 

6.  Most  frequently,  however,  a  shortening  of  the  integument  of  the  lid,  or  a 
stretching  of  it  by  adjacent  cicatrices,  is  the  cause  of  ectropion  (symptomatic  ec- 
tropion). The  lower  lid  is  particularly  subject  to  this  sort  of  ectropion,  on  account 
of  the  shortness  of  its  integument,  and  the  want  of  firmness  of  its  cartilage.  Yet  the 
upper  lid  is  often  everted,  and  even  fully  turned  over,  by  cicatrices. 

a.  Chronic  ophthalmia  is  sometimes  the  cause  of  shortening  of  the  integument, 
particularly  when  accompanied  by  lachrymation,  or  abundant  secretion  of  muco- 
purulent material,  and  the  integument  is  thus  kept  constantly  moist.  The  latter  is 
then  gradually  covered  by  a  layer  of  inflexible,  often  fissured,  epidermis,  while  the 
corium  itself  becomes  hypertrophied  and  subsequently  shriveled,  and  is  shortened, 
perhaps,  after  the  cartilage  is  relaxed.  This  shortening  is  relatively  slight,  being 
only,  sufficient  to  produce  ectropion  in  the  lower  lid. 

o.  Shortening  of  the  integument  is  more  frequently  a  consequence  of  losses  of 
substance,  with  the  subsequent  occurrence  of  cicatrices.  Lacerated  wounds,  followed 
by  suppuration,  scalds,  burns,  cauterizations,  confluent  small-pox  and  eczema,  erysip- 
elas, abscess  of  the  lids  with  ulceration,  or  gangrene  of  the  integument  of  the  lid,  are 
remote  causes  of  ectropion.  The  greater  portion,  or  the  whole,  palpebral  integu- 
ment is  replaced  by  cicatritial  tissue,  according  to  the  size  of  the  loss  of  substance, 
or  quite  broad  and  thick  cicatritial  bands  arise,  which  are  either  situated  entirely  in 
the  integument,  or  are  drawn  over  from  one  point  to  another,  and  lift  up  the  integu- 
ment in  folds. 

c.  Caries  of  the  bony  orbital  border  is  very  important  in  this  connection,  on 
account  of  its  frequency,  as  well  as  the  severity  and  obstinacy  of  the  ectropion  caused 
by  it.  In  consequence  of  this  affection,  not  only  is  a  great  part  of  the  integument 
which  has  been  destroyed  replaced  by  cicatrices,  and  thus  considerably  shortened, 
but  the  cicatrix  involves  the  cartilage,  which  is  generally  distorted,  and  a  portion  of 
the  tarso-orbital  fascia,  and  is  immediately  connected  to  the  bone.  Caries  most  fre- 
quently occurs  on  the  lower  and  outer  portion  of  the  bony  orbit. 

d.  Large  cicatrices  in  the  cheek,  brow,  or  temples,  may  also  cause  ectropion,  by 
traction  on  the  normal  integument. 
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Treatment. — The  same  indications  are  to  be  fulfilled  as  in  entropion.  The  treat- 
ment naturally  varies  in  accordance  with  the  cause  of  the  affection. 

1.  In  acute  and  sarcomatose  ectropion,  the  proper  treatment  of  the  inflammation 
and  the  replacement  of  the  lid  are  often  sufficient  to  remove  the  affection.  In  the 
greater  number  of  cases,  however,  an  appropriate  bandage  should  be  applied  and 
worn  for  some  time.  If  this  treatment  bo  patiently  and  carefully  conducted,  it  is 
often  sufficient,  even  where  the  border  of  the  lower  lid  is  considerably  elongated. 

2.  If,  in  such  cases,  or  after  attempts  at  relief  by  operation  in  entropion  from 
other  causes,  the  border  of  the  lid  remains  a  little  lifted  up  from  the  globe,  narrowing 
the  palpebral  fissure  often  does  excellent  service.  For  this  purpose  the  surfaces  of 
the  borders  of  one  or  both  commissures  should  be  freshened,  without  injuring  the 
cilia,  and  made  to  adhere  by  means  of  sutures. 

The  same  method  may  be  recommended  in  slight  degrees  of  senile  and  in  para- 
lytic ectropion.  In  the  latter  variety  it  is  the  only  means  (a  cure  of  the  paralysis 
being  impossible)  to  somewhat  improve  the  condition,  and  to  protect  the  exposed 
eye.  Narrowing  the  fissure  is  also  done  for  the  sake  of  the  appearance,  in  order  to 
mask  actual  or  apparent  prominence  of  the  eye-ball. 

"Where  symptomatic  ectropion  is  threatened  from  large  losses  of  substance  in  the 
integument  of  the  lids  or  neighboring  portion  of  the  face,  from  burns,  or  the  like,  it 
is  advisable  to  cause  nearly  all  of  the  palpebral  fissure  to  unite,  and  to  keep  it  united 
during  the  contracting  of  the  cicatrix  of  the  integument.  For  this  purpose  nearly 
the  entire  length  of  the  border  of  the  lid  should  be  pared  off  or  freshened,  protecting 
the  outer  lips,  beginning  at  the  lachrymal  punctum  and  continuing  to  a  point  near 
the  outer  commissure.  Then  they  are  united  by  five  or  six  sutures.  In  order  to  assist 
in  the  maintenance  of  the  cicatrices,  the  palpebral  fissure  should  be  frequently  penciled 
with  collodion.  Some  months  after,  when  we  do  not  fear  any  further  contraction 
of  the  cicatrices  of  the  integument,  the  edges  may  be  easily  separated  upon  a  director. 
(Dedrou,  Mauvezin.) 

In  the  same  way  the  suture  is  the  means  of  curing  ectropion,  caused  by  traumatic 
or  ulcerative  separation  of  continuity  of  the  lids  or  commissures.  If  the  edges  of  the 
fissure  are  already  hardened,  they  should,  of  course,  be  first  freshened.  But  when 
they  are  formed  by  an  irregular  rigid  cicatrix,  it  is  well  to  remove  this  by  a  curved 
incision  before  the  reunion  is  attempted.  It  hardly  need  be  said  that  the  freshening, 
under  such  circumstances',  should  extend  through  the  whole  thickness  of  the  lid. 
The  freshening  and  subsequent  union  of  the  inner  portions  of  the  border  of  the  lid 
also  gives  good  results,  where  division  of  the  inner  palpebral  ligament  was  the  cause 
of  the  ectropion.  Yet  the  muscular  action  sometimes  opposes  it.  The  integument 
is  strongly  pushed  forward  by  the  circular  fibers  after  the  freshening  of  the  commis- 
sure, but  the  mucous  membrane,  with  the  caruncle,  is  drawn  away  from  the  portion 
about  the  lachrymal  sac,  the  edges  of  the  wound  are  stretched  open,  and  thus  sup- 
puration often  occurs  at  the  angle  of  the  eye.  It  is  therefore  necessary  to  exert  some 
pressure  upon  the  angular  region,  in  order  to  keep  the  parts  separated  as  much  as 
possible.  A  firm  piece  of  charpie,  about  the  size  of  a  filbertj  answers  for  this  pur- 
pose. It  is  laid  on  the  inner  angle  of  the  eye,  and,  after  carefully  filling  the  orbit 
,with  bits  of  cloth  or  charpie,  is  pressed  upon  the  structures  beneath  by  a  flannel 
bandage  tightly  drawn. 

It  is  very  good  practice  to  prevent  movements  of  the  lids  after  any '  operation 
upon  them,  by  applying  a  protective  bandage.  This  should  never  be  neglected 
during  the  first  part  of  the  healing  period.  The  orbicularis  always  tears  and 
26 
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stretches  the  edges  of  the  wound,  and  may  thus  influence  the  process  of  cicatrization 
very  unfavorably. 

A  further  important  rule,  for  all  cases  in  which  an  operation  does  not  promise  a 
complete  restoration  of  the  normal  position  and  function  of  the  lower  lid,  is  to  slit 
op  the  lower  canaliculus,  in  order  to  assist  the  carrying-off  of  the  tears.  {Bowman.) 
If  there  be  already  some  contraction  of  the  lachrymal  sac,  we  should  endeavor  to 
enlarge  it  by  systematic  probing,  as  is  customary  in  the  treatment  of  blennorrhcea 
of  the  lachrymal  sac. 

In  operations  in  the  lid,  the  interrupted  suture  is  always  to  be  preferred  to  the  continuous. 
The  latter  presses  greatly  on  the  underlying  parts,  and  almost  always  causes  suppuration ; 
besides,  it  is  entirely  unnecessary. 

The  so-called^  de  Florence,  also  improperly  named  sea-grass,  makes  the  best  suture.  For 
oculistic  purposes  only  very  fine  threads  should  be  used,  and  these  should  be  softened  in  warm 
water  before  using.  They  have  an  advantage,  not  to  be  over-estimated,  in  not  causing  suppuration, 
and  may  therefore  be  left  in,  longer  than  silk  or  linen  sutures.  The  wound  frequently  heals 
without  suppuration.  At  any  rate,  a  firmer  union  may  be  expected.  {Passavant).  However,  they 
do  not  answer  as  sutures  for  the  conjunctiva  or  globe,  since  they  are  too  stiff,  and  cause  irrita- 
tion or  pressure. 

3.  In  ectropion  of  the  lower  lid,  caused  by  elongation  of  the  free  border,  with 
distention  and  relaxation  of  the  cartilage,  which  can  not  be  completely  relieved,  the 
lid  must  be  rendered  tense  in  a  horizontal  direction,  and  at  the  same  time  lifted  up, 
if  we  hope  to  have  it  fit  the  eye-ball  again.  The  simple  narrowing  of  the  palpebral 
fissure  has  almost  always  shown  itself  to  be  insufficient. 

If  it  be  accompanied  by  no  very  great  shortening  of  the  integument,  and  if  the 
margin  of  the  lid  is  in  other  respects  normal,  the  excision  of  a  triangular  flap,  from 
the  outer  portion  of  the  lid,  and  closing  the  wound  by  sutures,  is  generally  sufficient. 
For  this  purpose  the  edges  of  the  lids  in  the  outer  commissure  are  split  with  an 
iridectomy-knife,  the  splitting  being  continued,  if  necessary,  with  a  scalpel.  Then 
a  triangular  flap  of  integument  is  made  by  the  converging  incisions,  which  is  dissected 
up  from  the  tissue  beneath.  The  edges  of  the  wound  are  then  united  by  suture, 
and  a  protective  bandage  applied  until  adhesion  has  occurred.    In  order  to  lessen 

the  stretching,  it  is  well,  before  closing 


Fig.  64. 


the  wound,  to  separate  the  inner  edge 
from  the  tissue  beneath  for  a  little  dis- 
tance, particularly  if  the  sub-cutaneous 
tissue  is  somewhat  thickened  from  pre- 
vious irritations,  and  consequently  resists 
the  'ntended  pressing  out  of  the  integu- 
ment. It  also  seems  advisable  to  some- 
what diminish  the  tension  by  keeping  the 
adjacent  parts  drawn  toward  the  cicatrix 
by  strips  of  plaster.  If  we  wish  to  secure 
a  great  elevation  of  the  lid  and  of  the 
commissure,  the  tarsorapMc  operation 
deserves  the  preference.  {Amtnon, 
Graefe).  Before  this  operation  is  under- 
taken we  should  close  the  lids,  bring  the 
lower  one  into  a  normal  position,  then 
the  border  is  put  slightly  on  the  stretch 
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in  a  horizontal  direction.  We  should  then  mark  with  ink,  in  a  vertical  line,  the  two 
points  of  both  the  edges  of  the  lids,  where  both  lid-margins  fit  each  other,  when  they 
are  in  a  normal  position,  and  there  is  a  slight  amount  of  tension  of  the  lower  lid. 
Then,  the  lids  being  kept  in  the  position  described,  the  integument  over  the  outer 
commissure  is  lifted  up  in  a  horizontal  fold,  and  as  much  of  the  integument  of  the 
lower  lid  very  gradually  fastened  between  the  fingers  as  is  necessary  to  bring  the  lid 
into  its  normal  position,  and  to  elevate  the  outer  commissure  to  the  level  of  the  inner 
angle.  When  the  breadth  of  this  horizontal  fold  of  integument  is  also  indicated 
by  two  lines  parallel  to  the  margin  of  the  lid,  we  begin  to  extirpate  the  portion  of 
the  integument  within  the  described  boundaries. 

While  one  assistant  holds  the  head  of  the  patient,  and  another  restrains  the 
bleeding,  the  operator  (see  Fig.  64)  pushes  a  small  horn-spatula  under  the  outer 
commissure,  lifts  it  up  from  the  globe,  and  splits  it  into  two  layers,  first  thrusting  in 
a  broad,  lance-shaped  knife  immediately  in  front  of  the  fascia  tarso-orbitalis,  and 
then  enlarging  the  wound  with  a  scalpel  on  both  lids,  up  to  the  vertical  boundary 
lines  (Tig.  64,  a  and  5). 

When  this  intramarginal  splitting  is  done  sufficiently,  the  lower  and  then  the 
upper  margin  of  the  lid  are  freshened  in  a  direction  inward  from  the  vertical 
boundary  line  for  about  one  half  to  three  quarters  of  a  line,  by  a  horizontal  incision. 
The  whole  breadth  of  this  incision  falls  behind  the  lashes.  The  lower  margin  of 
the  lid  is  now  cut  through  in  the  vertical  boundary  line,  and  down  to  the  cartilage, 
the  wound  elongated  until  the  level  of  the  horizontal  line  has  been  reached.  The 
knife  is  then  turned  in  an  obtuse  angle  looking  outward,  carried  on  parallel  to  the 
margin  of  the  lid,  and  beyond  the  commissure  is  turned  upward  in  the  shape  of  an 
arch.     (See  Fig.  64). 

The  upper  lid  is  treated  in  the  same  way.  The  horizontal  incision  is  to  be  made 
at  a  greater  or  less  distance  from  the  edge  of  the  lid,  according  as  the  outer  commis- 
sure is  to  be  more  or  less  elevated ;  but  it  should  always  be  so  made  that  the  two 
run  together  at  an  acute  angle.  The  integument  thus  circumscribed  is  dissected  up, 
and  the  wound  closed  by  three  or  four  sutures.  The  first  suture  is  placed  close  to 
the  vertical  boundary  line.  (Fig.  65.)  When  all  are  inserted,  the  curved  incision  is 
changed  to  a  horizontal  one. 

Tn  order  to  lessen  the  tension,  strips 
of  adhesive  plaster,  as  well  as  the  protect- 
ive bandage,  may  be  used.  These  are 
fastened  on  the  cheeks  and  forehead, 
drawing  up  the  integument  lying  between 
them. 

When  there  is  a  very  great  difference 
in  the  length  of  the  edges  of  the  lids,  the 
result  of  the  operation  is  endangered  by 
the  bulging  forward  of  a  large  fold  of  the 
cartilage  and  the  fascia  under  the  suture. 
It  is,  therefore,  advisable,  after  the  separation  of  a  circumscribed  flap,  to  cut  out  a 
piece  or  gusset  (zwicJsel)  next  to  the  outer  commissure,  whose  axis  runs  outward 
and  somewhat  downward,  and  whose  base  is  about  the  same  size  as  the  difference 
in  the  length  of  the  edges  of  the  lids.  The  edges  of  the  incision  in  the  cartilage 
and  the  fascia  should  then  be  included  in  the  suture. 

Cutting  out  a  V-shaped  piece  from  the  middle,  and  from  the  entire  thickness  of  the  lid,  is  not 


Fig.  65. 
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to  be  recommended.  (Adams.)  There  is  generally  some  bulging  inward  remaining  on  the  margin 
of  the  lid,  which  may  affect  the  carrying-off  of  the  tears.  But  the  chief  thing  to  be  considered, 
in  such  a  method,  is,  that  the  outer  commissure  is  not  elevated  in  the  operation,  and  that  the 
shortened  margin  of  the  lid,  especially  in  prominent  or  projecting  eyes,  readily  turns  on  the  lower 
portion  of  the  convexity  of  the  globe — prevents  the  closing  of  the  lids,  and  may  become  a  source 
of  irritation. 

The  attempt  to  cure  an  ectropion  of  the  kind  in  question,  by  the  destruction  of  a  portion  of  the 
palpebral  fold  by  caustics,  or  the  actual  cautery,  that  is,  by  causing  a  contracting  conjunctival 
cicatrix,  is  entirely  useless.  In  severe  ectropion  such  a  procedure  is  entirely  insufficient.  In 
slight  cases,  which  may  be  removed  by  the  traction  of  a  conjunctival  cicatrix,  a  very  large 
destruction  of  the  conjunctiva  must  take  place,  and  this  endangers  the  functions  of  the  eye. 

Some  attempt  to  render  the  conjunctiva  tense  by  a  kind  of  transplantation,  and  speak  highly 
of  the  results,  especially  in  senile  and  sarcomatous  ectropion.  For  this  purpose  the  tarsal  con- 
junctiva is  entirely  separated  from  the  inner  surface  of  the  cartilage  for  about  eight  lines,  aud 
then  the  integument  is  cut  through  externally  along  the  convex  cartilaginous  border  in  the  breadth 
of  the  lid.  As  much  of  the  conjunctiva  as  may  be  necessary  is  brought  through  this  fissure  as  a 
transverse  fold,  and  fastened  by  harelip  needles  passed  in  crosswise.  This  fold  is  allowed  to  heal 
there.  (Dieffenbach,  Küchler.)  Unfortunately,  this  method  pays  no  regard  to  the  elongation  of  the 
margin  of  the  lid.  Where  this  latter  can  be  relieved  without  an  operation,  after  replacement  of 
the  lid,  the  above  procedure  seems  superfluous,  and,  where  we  can  not  expect  a  contraction  of  the 
distended  parts,  it  is  impossible  for  this  operation  to  accomplish  its  object. 

4.  If  there  is  a  marked  thickening  and  shrinkage  of  the  integument,  together  with 
the  eversion  of  the  lid,  we  can  not  make  the  integument  sufficiently  tense,  or  lift  it 
up,  without  dangerous  stretching  of  the  parts.  It  is  necessary  to  take  material  from 
the  adjacent  integument. 

It  is  recommended  to  split  the  lid  from  the  lachrymal  punctum  to  the  outer 
commissure  for  this  purpose,  and  then  to  carry  two  vertical  incisions,  from  eight  to 
ten  lines  long,  through  the  integument.  The  whole  quadrangular  flap  (see  Fig.  66) 
is  then  loosened  sub-cutaneously.  The  flap  is  seized  with  the  forceps,  drawn  up 
tightly,  and  united  in  this  position  by  sutures  to  the  lateral  incisions,  beginning  from 
below  upward. 

But,  in  order  to  correct  the  elongated  margin  of 
the  lid,  the  flap  must  first  be  supported.  This  is 
best  done  by  an  incision,  «,  which  unites  the  inner 
with  the  horizontal  edge  of  the  flap.  Finally,  the 
^  intermarginal  incision  is  united  by  sutures,  and  a 
%A  protective  bandage  applied  until  union  has  taken 
--  /  place*.  (  Graefe.)  This  method  is  said  to  do  particu- 
larly well  when  the- free  margin  of  the  lid  is  very 
much  distorted,  and  when,,  in  consequence  of  the 
I  traction  of  the  integument,  the  conjunctiva  is 
drawn  over  upon  the  anterior  surface  of  the  tarsal 
cartilage.  Unfortunately,  its  effect  upon  the  posi- 
tion of  the  commissures  is  scarcely  sufficient.  This 
deficiency  is  felt  particularly  at  a  subsequent  period,  when  the  adherent  mass  begins 
to  shrink.  "We  shall,  as  a  rule,  therefore,,  be  compelled  to  subsequently  perforin 
tarsoraphy. 

There  is  an  old  method  which  is  very  practicable  in  such  a  combination.  This 
is  the  displacement  of  a  triangular  flap  of  integument.  (Samson.)  But  this  is  only  to 
be  employed,  provided  the  margin  of  the  lid  is  merely  elongated,  but  not  much 
changed  in  form.     The  flap  is  made  by  two  straight  incisions  in  the  integument,  upon 
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a  spatula  placed  under   the  lid.     They  Fig.  C7. 

begin  at  the  marginal  surface,  and  con- 
verge toward  the  orbital  border. 

"Where  it  is  possible,  all  the  shrunk- 
en portion  of  the  corium  should  be  in- 
volved in  the  incision.  The  flap  is  then 
dissected  up,  when  the  lid  may  be  readily 
brought  into  a  normal  position.  The  flap 
now  only  partially  .covers  the  surface  of 
the  wound.  There  remains  a  portion 
uncovered,  shaped  like  a  pointed  arrow- 
head. This  should  be  covered  by  draw- 
ing the  edges  of  the  adjacent  integument 
together.  For  this  purpose,  the  converg- 
ing outer  borders  toward  the  vertex  of 
the  incision  should  first  be  united  to  each  other  by  suture,  and  then  the  remaining 
portions. 

Others  first  cut  through  the  integument  in  the  vicinity  of  the  outer  lips.  They  separate  this 
up  to  or  beyond  the  orbital  margin  from  the  tissue  beneath.  The  outer  commissure  is  then 
divided  horizontally,  as  far  as  may  be  necessary,  and  a  triangular  piece  is  taken  away  from 
the  lateral  portion  of  the  lid,  having  first  removed  any  pufied-out  portions  of  the  conjunctiva 
with  the  scissors.  When  this  is  done,  the  gap  in  the  commissure  is  closed  by  sutures,  the  tarsal 
border  is  brought  into  proper  position  by  two  loops  of  thread,  and  fastened  on  the  forehead  or 
cheek  by  adhesive  plaster.  The  undermined  integument  is  to  be  brought  at  the  same  time  as 
near  as  possible  to  the  free  margin  of  the  lid,  and  an  attempt  made  to  secure  adhesion  (Chelius, 
Ruete.) 


5.  Ectropion  which  is  caused  by  a  cicatrix 
deep,   may  be   often    re- 
lieved by  excising  the  cica- 
trix.  For  this  purpose  the 
cicatrix    is    involved    in 
an    arch-shaped    incision, 
whose  sides  are  nearly  per- 
pendicular to  the  free  bor- 
der of  the  lid  ;  this  is  dis- 
sected   up   and   removed, 
and  the  edges  of  the  wound      / 
brought  together  by  su-    / 
tures.    In  bridge-like  cica-  ' 
trices,  it  is  sometimes  suf- 
ficient to  divide  the  bridge 
and  to  keep  the  surfaces 
from    contact   until    they 
have  healed  over.  (Frictie.) 

If  the  greater  portion 
of  integument  of  the  lid 
suffering  from  ectropion, 
and  perhaps  the  muscle 
also,  be  shriveled  into  a 


lid,  and  which  is  small  and 


r/ 
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dense  cicatritial  mass,  there  is  nothing  to  be  done,  in  order  to  overcome  the  eversion, 
but  to  cut  out  the  cicatrix,  and  to  transplant  a  flap  to  supply  its  place  from  the 
adjacent  integuments. 

The  details  of  a  blepharoplastic  operation  vary  exceedingly  in  each  case. 
It  is  of  great  importance  to  take  the  flap  to  be  transplanted  from  healthy  skin. 
The  bridge  which  nourishes  it  should  be  as  broad  as  is  possible,  without  impairing 
its  mobility  very  much.     Generally  speaking,  the  two  following  methods  of  opera- 
tion will  answer  the  purpose,  with  slight  modifications,  in  the  majority  of  cases. 

a.  The  cicatritial  mass  is  circumscribed  by  two  curved,  oblique  incisions.  They 
meet  on  the  inner  border  of  the  cicatrix,  at  quite  an  acute  angle,  but  diverge  some- 
what toward  the  orbital  border,  and  at  the  same  time  sink  a  little  downward. 
(See  Fig.  68,  which  is  from  a  case  of  Professor  Arlt's.)  Then  the  cicatritial 
mass  is  dissected  from  the  tissue  beneath,  from  within  outward,  the  lid  stretched 
into  its  normal  position,  and  the  gaping  wound  closed  by  a  flap  (A)  shaped  like 
it,  but  somewhat  longer  and  broader.     This  is  to  be  taken  from  the  anterior 

temporal  region,   and  has  either  a 
Fig-  69-  vertical  or  an  oblique   axis.     The 

anterior  boundary  line  of  this  flap 
should  unite  with  the  lower  bor- 
der of  the  surface  of  the  incision 
in  the  lid,  but  the  posterior  incision 
should  diverge  outward  somewhat, 
and  end  under  the  level  of  the 
upper  border  of  the  surface  of  the 
incision  in  the  lid.  Then  the  cica- 
tritial mass  is  completely  separated 
up  to  the  inner  border  of  the  flap, 
which  is  turned  upon  the  surface 
of  the  wound  of  the  lid,  and  united 
by  sutures.     (FricTce.) 

i.  The  cicatrix  is  circumscribe 
by  three  incisions,  making  a  triangle, 
the  base  of  which  runs  parallel  to 
the  lid.  This  is  dissected  up,  and 
the  wound  covered  by  transplant- 
ing a  rectangular  flap,  A,  formed 
from  the  healthy  integument,  and 
the  wound  closed  by  sutures.  (Die/- 
feiibach.) 

The  surfaces  which  are  exposed,  after  the  transplantation  of  the  flap,  may 
be  lessened  or  even  fully  covered,  as  far  as  is  possible  without  stretching,  by 
approximation  and  union  of  the  edges.  That  which  remains  uncovered  must  heal 
by  granulation.  It  is  necessary  to  wear  a  protective  bandage  at  first,  and  the 
patient  should  be  kept  strictly  quiet,  in  bed,  if  possible,  and  antiphlogistic  regimen 
enforced.  The  principal  danger  in  these  blepharoplastic  operations  is  the  gangrene, 
or  partial  suppuration,  of  the  flap.  We  have  the  best  chance  of  avoiding  these 
dangers  by  making  the  flap  of  healthy  and  very  distensible  integument,  the  con- 
necting piece  broad,  and  by  avoiding  all  severe  tension.  But  the  most  appropriate 
method  is  not  always  certain  in  its  result.    The  occurrence  of  erysipelas  is  especially 
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unfavorable,  for  then  partial  suppuration,  at  least,  always  occurs,  and  cicatrices  are 
caused,  which  may  alter  the  position  of  the  edges  of  the  lids.  Moreover,  it  not 
unfrequently  occurs  tliat  the  flap,  although  healing  without  suppuration,  afterward 
shrinks  up  in  a  puffy  way,  the  tissue  beneath  not  being  firm  enough.  In  the  most 
favorable  cases,  the  new  lid  remains  immovable,  the  muscle  having  either  been  pre- 
viously destroyed,  or  having  degenerated  with  the  transplanted  flap.  These  opera- 
tions are  rather  designed  to  cover  the  eye,  and  the  cosmetic  interest  is  of  less 
importance.  It  is  therefore  well  to  connect  with  them  extensive  tarsoraphic  opera- 
tions. These  operations  are  also  indicated  from  the  fact  that  they  somewhat  oppose 
the  re-opening  of  the  palpebral  fissure,  on  account  of  the  shrinkage  of  the  flap. 

In  the  ectropion  caused  by  cicatritial  adhesion  of  the  lids  to  the  bony  orbital 
border,  it  will  be  sufficient,  in  case  the  cicatrix  is  small,  to  loosen  this  sub-cutaneously 
from  the  bone,  and  to  keep  the  lid  in  its  position  by  tarsoraphy,  until  the  union  has 
occurred. 

The  following  method  is  more  certain,  however,  when  the  cicatrix  is  small.  The 
cicatrix  is  circumscribed  by  two  elliptical  incisions,  with  their  sides  as  nearly  as 
possible  perpendicular  to  the  border  of  the  lid.  (Fig.  70,  A.)  The  surface  of  the 
cicatrix  is  then  freshened,  the  adjacent  integument  and  fat  sufficiently  separated 
from  the  bone,  so  as  to  bring  the  lid  into  a  normal  position  without  stretching,  and 
the  edges  of  the  elliptical  wound  are  brought  together  by  suture,  so  that  the  cica- 
trix is  completely  covered  by  the  adjacent  parts  of  integument,  and  united  to  its 
posterior  surface.     (Ammon.) 


Fig.  70. 


Fig.  71. 
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In  broad  adhesions  of  this  kind,  an  incision  should  be  made,  two  to  three  lines 
below  the  cicatrix,  parallel  to  the  orbital  border  (Tig.  71,  Ä),  down  to  the  bone,  so 
that  the  skin,  with  the  cicatrix,  can  be  sufficiently  separated  from  the  layer  beneath 
sub-cutaneously,  and  upon  which  the  lid  may  be  brought  in  its  normal  position. 
"When  this  has  been  done,  the  palpebral  fissure  is  narrowed  to  the  extent  of  a  third 
and  more  by  paring  its  edges,  and  uniting  them  by  suture.  After  complete  cicatri- 
zation of  the  edges  of  the  wound,  the  danger  of  farther  shrinkage  being  past,  it 
may  be  again  enlarged  as  is  required.     {Amman.') 

In  both  the  latter-described  operations,  a  properly-applied  bandage  is  almost  essen- 
tial to  success.    "We  desire,  above  all  things,  to  secure  union  by  first  intention,  or  at 
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least  to  limit  the  suppuration,  in  order  to  prevent  the  formation  of  extensive  cica- 
trices. For  this  purpose  the  integument,  -with  the  fat,  must  not  only  he  drawn  over, 
hut  also  pressed  into  the  space  in  the  hone,  which  is  often  quite  deep.  If  there 
remains  any  unfilled  space,  suppuration  is  unavoidable.  It  only  remains  to  be  seen 
how  far  it  will  extend. 

The  best-performed  operation  may  become  an  injury,  by  a  slight  neglect  in  the 
application  of  the  bandage,  and  may  even  increase  the  deformity.  It  is  therefore 
urgently  advisable,  to  keep  the  integument  and  fat  well  drawn  over  the  field  of  the 
operation,  with  properly-applied  strips  of  plaster,  after  it  has  been  sufficiently  sep- 
arated from  the  bone.  A  firm  bunch  of  charpie  should  be  kept  over  the  bone  which 
bas  been  exposed,  and  over  the  sutures,  by  means  of  a  protective  or  roller  bandage. 
Thus  the  freshened  surfaces  of  the  integument  are  kept  in  immediate  contact  with 
those  of  the  bones.  Positive  experience  has  taught  us  that  the  suppuration  may  be 
thus  limited,  if  not  entirely  restrained,  and  confined  to  a  very  small  circumscribed 
space,  and,  at  the  worst,  only  fine  cicatritial  bands  are  left,  which  may  afterward 
be  sub-cutaneousl y  divided,  and,  by  a  gradual  displacement  of  the  integument,  be 
entirely  deprived  of  their  influence  upon  the  position  of  the  lid. 

Authorities.— Chelius,  Handbuch 'der  Augenheilkunde.  II.  Stuttgart.  1839.  S.  148, 157. — Am- 
nion, Zeitschrift  f.  Ophth.  I.  S.  36,  529,  IV.  S.  428,  Plast.  Chirurgie.  Berlin.  1842.  S.  192-228.— 
Himly,  Krankheiten  und  Missbildungen.  I.  Berlin,  1843.  S.  150. — Mackenzie,  Traite  des  mal.  d. 
yeux.  traduit  p.  Warlomont  et  Testelin.  I.  Par.  1856.  P.  269. — Desmarres,  Traite  d.  mal.  d.  yeux. 
Paris.  1847.  P.  65. — Hasner,  Entwurf  einer  anat.  Begründung  etc.  Prag.  1847.  S.  248. — Arlt,  Die 
Krankheiten  des  Auges.  III.  Prag.  1856.  S.  368 ;  A.  f.  0.  IX.  1.  T.  94.— Buete,  Lehrb.  der  Ophth. 
II.  Braunschweig.  1854.  S.  81,  84-98. — Adams  und  Samson,  nach,Euete  S.  86,  88. — Bowman,  nach 
Mackenzie  1.  c.  P.  415. — Friclce,  nach  Ammon  plast.  Chir.  S.  195. — Dieffenbach,  nach  Ammon  1.  c. 
S.  206  und  Chelius  1.  c.  S.  153, 165.— Graefe,  A.  f.  0.  IV.  2.  S.  201,  X.  2.  S.  227.— Küchler,  Deutsche 
Clinik.  1865.  Nr.  49.— Passavant,  Archiv,  f.  klin.  Chirurgie.  VI.  S.  350.— A.  Weber,  A.  f.  O.  VIII. 
1.  S.  95.—Beirou,  Gaz.  d.  hopit.  1860.  Nr.  133 ;  kl.  Monatbl.  1866.  S.  145.— Mawvezin,  Arch.  geu. 
de  med.  1865.  S.  703. 


TEETH   SECTION". 

i 

INFLAMMATION"  OF  THE  LACHRYMAL  APPARATUS. 

Anatomy. — We  divide  the  lachrymal  appai-atus  into  secreting  and  conducting 
parts.  The  former  are  the  conjunctiva  and  lachrymal  gland,  the  latter  the  canaliculi 
and  the  lachrymal  duct",  which  again  is  divided  into  the  lachrymal  sac  and  nasal  duct. 

The  lachrymal  gland  appears  divided  into  a  larger  and  smaller  portion.  The 
former  lies  in  the  lachrymal  fossa  of  the  roof  of  the  orhit,  and  is  there  attached  to 
the  bone  by  an  aponeurosis  of  the  tarso-orbital  fascia,  running  backward.  Imme- 
diately under  this  aponeurosis  lies  the  smaller  portion.  Its  anterior  border  reaches 
to  the  convex  edge  of  the  upper  lid.  Besides  this,  there  are  a  variable  number  of 
small  glandular  bodies  lying  scattered  about  in  the  sub-conjunctival  tissue  near  the 
upper  margin  of  the  cartilage  and  the  outer  commissure.  The  lachrymal  corresponds 
in  formation  with  the  salivary  and  milk  glands.  Its  ducts,  from  six  to  twelve  in  num- 
ber, are  as  fine  as  hairs,  and  open  in  a  row  at  the  outer  third  of  the  upper  reflection 
of  conjunctiva. 

The  canaliculi  are  canals  three  or  four  lines  long,  less  than  one  third  of  a  line  in 
caliber,  which  consist  of  a  very  fine,  pale,  hard,  smooth  mucous  membrane,  contain- 
ing a  few  mucous  glands  {Bud.  Maier)  and  pavement  epithelium.  {Henle.)  They 
begin  at  the  prominence  which  the  inner  lip  of  the  two  lids  forms  next  to  the 
caruncle,  in  a  fine  opening,  the  punctum  laclirymalis.  The  mucous  membrane  here 
contains  a  well-developed  papilla,  the  lachrymal  caruncle  (Thränenwärzclien).  From 
this,  the  canaliculi  first  run  perpendicularly  forward,  about  three  fourths  of  a  line 
from  the  inner  lip  of  the  lid,  become  horizontal,  then  converge  in  a  convex  arc  toward 
the  outer  wall  of  the  lachrymal  sac.  They  reach  this  about  the  level  of  the  palpebral 
ligament,  and  pierce  it,  either  united,  near  each  other,  or  far  apart.  They  open 
without  valves  into  the  lachrymal  sac.  The  puncta  are  surrounded  by  hard,  ten- 
dinous connective  tissue.  The  perpendicular  portions  of  the  tubes  are  attached  to 
the  inner  border  of  the  cartilage  by  connective-tissue  filaments,  and  they,  as  well  as 
the  horizontal  portions,  are  well  surrounded  by  bundles  of  the  lachrymal  portion  of 
the  orbicularis  muscle,  and  these  fibers  sometimes  run  in  arcs  which  turn  their  con- 
vexity to  the  caliber  of  the  tube,  and,  by  their  contraction,  open  this,  or  at  least 
keep  it  gaping.  (Wedl.)  In  many  rare  cases  two  puncta  have  been  seen  in  the  same 
lid,  which  open  into  a  blind  canal  (Graefe),  or  into  a  canal  leading  to  the  sac.  (A. 
Weber,  Zehender,  Steffan.)  The  lachrymal  duct  has  a  much  thicker,  quite 
tough  mucous  membrane,  rendered  uneven  by  the  numerous  mucous  fosste,  which 
contains  a  layer  of  ciliated  epithelium,  but  lower  down  pavement  epithelium,  and 
numerous  racemose  mucous  glands.  {R„  Maier.)  Its  upper  part,  the  lachrymal  sac, 
is  five  lines  long  and  two  wide.  It  has  a  kind  of  almond-shape,  as  it  appears  flat- 
tened from  anteriorly  outward  to  posteriorly  inward,  and  occasionally  so  strongly 
that,  in.  the  cadaver,  the  caliber  is  absent,  or  is  only  a  fine  fissure.  The  lach- 
rymal sac  lies  in  the  so-called  lachrymal  canal,  between  the  border  of  the  lachrymal 
bone  and  the  nasal  process  of  the  superior  maxilla.     More  than  half  its  vertical 
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extent  is  below  the  level  of  the  inner  inferior  angle  of  the  bony  orbit.  The  upper 
half  of  the  sac  is  crossed  by  the  obliquely-running  tarsal  ligament.  The  upper 
blind  sac-like  end,  the  fundus,  extends  one  and  a  half  lines  above  the  upper  edge  of 
this  ligament.  The  canaliculi  open  in  the  outer  wall,  behind  the  latter.  The  inner 
wall  of  the  sac,  lying  next  the  bone,  corresponding  to  the  shape  of  the  lachrymal 
canal,  falls  perpendicularly,  and  becomes  the  inner  wall  of  the  nasal  duct.  The 
outer  wall  of  the  lachrymal  sac  occasionally  has  a  superficial  recess  at  its  lower 
part.  In  most  cases  this  recess  is  absent,  and  then  the  lachrymal  sac  is  very 
indistinctly,  if  at  all,  separated  from  the  nasal  duct,  as  the  outer  wall  of  the  sac 
also  passes  into  that  of  the  duct,  without  any  boundary.  Still,  cases  occur  where  the 
transition  from  sac  to  canal  is  marked  by  a  protrusion  of  the  mucous  membrane,  and 
where  even  decided  contraction  exists.  These  prominences  are  caused  by  great 
development  of  the  periosteum,  or  of  the  aponeurosis  of  the  lachrymal  sac  at  the  point 
of  entrance  to  the  bony  canal.     (Arlt.) 

The  membranous  nasal  canal  is  from  seven  to  nine  lines  long,  cylindrical,  and 
somewhat  flattened  laterally.  It  is  inclosed  in  the  bony  lachrymal  canal,  whose 
course  is  curved  downward,  outward,  and  backward.  The  convexity,  however, 
differs  in  almost  every  case ;  sometimes  it  is  more  pronounced  outwardly,  sometimes 
posteriorly.  This  depends  partly  on  the  perpendicular  hight  of  the  upper  jaw,  on 
the  horizontal  width  of  the  nasal  cavity,  and  the  somewhat  variable  position  of  the 
inferior  turbinated  bone.  Besides  this,  decided  differences  are  caused  by  the  fact 
that  the  membranous  nasal  canal  does  not  by  any  means  always  open  immediately 
under  the  line  of  attachment  of  the  inferior  turbinated  bone,  but  frequently  passes 
still  further  down  between  the  outer  wall  of  the  nasal  cavity  and  the  Schneiderian 
membrane  covering  it,  before  opening  into  the  nasal  cavity.  Oases  occur  where  the 
opening  is  found  near  the  floor  of  the  cavum  narium,  deep  under  the  free  border  of 
the  inferior  turbinated  bone. 

The  form  of  the  lower  opening  of  this  inferior  nasal  duct  varies  exceedingly.  If 
it  is  far  up,  close  under  the  attachment  of  the  turbinated  bone,  it  is  usually  round, 
oval,  or  pen-shaped,  and  is  wide  open.  Sometimes,  however,  it  is  much  contracted 
by  a  very  prominent  crescentic  or  circular  duplicature  of  mucous  membrane,  which 
causes  the  lower  end  of  the  tube  to  appear  like  a  blind  sac,  especially  if  this  end,  as 
not  unfrequently  happens,  is  somewhat  enlarged,  in  which  case  it  is  often  shaped 
like  a  horse's  hoof.     (Arlt.) 

But  if  the  opening  is  far  below  the  insertion  of  the  turbinated  bone,  it  is  usually 
slit-shaped ;  for  the  walls  of  the  nasal  duct  are  not  then  kept  apart  by  the  bony 
canal,  to  which  they  are  attached,  but  lie  on  each  other  in  the  space  between  the 
Schneiderian  membrane  and  the  outer  wall  of  the  nasal  cavity ;  hence  the  lower 
part  of  the  nasal  canal  appears  pressed  together  antero-posteriorly. 

In  such  cases,  duplicatures  of  mucous  membrane  are  not  unfrequently  found  (Easner),  which 
sometimes  spring  from  above,  occasionally  from  before  and  behind,  again  from  behind  only,  but 
always  lie  flat  on  the  Schneiderian  membrane.  They  cause  the  fissure  to  appear  curved,  some- 
times horizontally,  again  obliquely  or  perpendicularly.  The  lower  end  of  this  fissure  occasionally 
stretches  out  considerably,  with  gradual  flattening,  and  looks  as  if  the  membranous  nasal  duct 
projected  some  distance  into  the  Schneiderian  membrane  as  a  shallow  trough. 

The  membranous  lachrymal  canal  is  enveloped  throughout  its  length  by  a  close 
net- work  of  rather  firm  connective  tissue,  mingled  with  elastic  fibers.  This  net-work 
is  very  vascular.     The  vessels,  which  are  intimately  connected  with  those  of  the 
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surrounding  bones,  -which  are  also  very  vascular,  completely  fill  the  spaces  of  the 
mesh-work,  and  their  walls  are  connected  with  those  of  the  individual  cavities ; 
consequently,  in  the  cadaver  they  do  not  collapse,  hut  gape  open.  Hence,  on  a 
section,  with  the  naked  eye  we  may  recognize  the  open  mouths  of  the  larger  venous 
branches.  The  whole  tissue  acquires,  to  some  extent,  the  appearance  of  erectile 
tissue.  At  the  lachrymal  sac  itself,  it  forms  a  very  thin  stratum.  But  in  the  nasal 
passage  it  increases  decidedly  in  thickness,  especially  inferiorly,  so  that  the  nasal 
passage  itself  contracts,  and  its  mucous  membrane  is  thrown  into  numerous  and 
prominent  folds. 

Externally,  the  connective  tissue  thickens  to  a  hard,  tendinous  envelope,  which 
incloses  the  lachrymal  duct  throughout  its  length  like  a  sheath.  As  far  as  this  lies 
on  the  bone,  the  sheath  is  lightly  attached  to  the  latter,  and  serves  as  periosteum. 
But  at  the  outer  wall  of  the  lachrymal  sac  it  forms  a  sort  of  aponeurosis,  which, 
clinging  every  where  to  the  edges  of  the  lachrymal  passage,  forms  it  into  a  canal  or 
inclosed  space.  This  aponeurosis  is  intimately  connected  with  the  offshoots  of  the 
posterior  surface  of  the  ligament  of  the  lid,  as  well  as  with  the  sheath  of  the  lachry- 
mal portion  of  the  orbicularis,  and  is  thus  much  strengthened. 

Fig.  72  represents  the  relative  position  of  the  parts  id  question,  in  a  horizontal  section  of  a 
frozen  preparation,  made  through  the  closed  lids  and  continued  through  the  ligament  of  the  lids 
and  the  lateral  walls  of  the  nasal  cavity.     The  outer  covering  of  the  inner  third  of  the  border  of 
the  lid  is  subsequently  removed, 
to  enable  us  to  follow  further  the 
palpebral  ligament  in  its  relation 
to  the  neighboring  parts,     a  is 
the  nasal  process  of  the  superior 
maxillary.     External  to  it  lies  the 
angular  vein%  and  behind  it,  the 
angular  artery,    b  is  the  crest  of 
the  lachrymal    bone,   and  c  the 

anterior  end  of  the  orbital  plate  $f/ML^i    Wll 

of  the  ethmoid.  The  ligament  of 
the  lid,  d,  e,  originates  from  a, 
and,  covered  by  the  skin,  runs  in 
an  arc,  convex  posteriorly  to  the 
inner  commissure  of  the  lids, 
where  it  divides.  The  inner  lips 
of  the  margins  of  the  two  lids,  of 
which  only  the  lower,  /,  is  here 
shown,  cling  closely  to  the  an- 
terior surface  of  the  globe,  g. 
The  inner  part  of  the  lip  goes  far 
back,  and  thus  forms  a  promi- -0  — 
nence  which  is  crowned  by  the 
lachrymal  punctum,  '  h.  This 
prominence  is  the  more  marked, 
as  the  caruncle,  i,  appears  on  the 
Dasal  side,  and  gives  the  inner 
border  of  the  conjunctival  sac  an 
S-shaped  curvature.  The  pos- 
terior convex  wall  of  the  ligament 

of  the  lid,  d,  e,  is  not  regularly  bounded,  but  forms  an  indefinite  number  of  branched'  and  variously 
anastomosing  tendinous  slips  and  bands,  which  partly  cling  to  the  bone,  but  partly  shoot  out 
posteriorly  between  the  bony  wall  and  the  globe.  Among  these,  especially  one,  i,  is  remarkable 
for  its  density.    It  proceeds  directly  backward  from  the  external  edge  of  the  ligament  of  the  lid. 
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and  unites  with  the  periosteum  of  the  crest  of  the  lachrymal  bone.  A  second  such  process,  which 
does  not  appear  to  be  constant,  however,  is  found  inside  of  this,  but,  like  the  other  numerous 
small  offshoots,  soon  loses  itself  in  the  net-work  which  fills  the  relatively  large  space  between 
the  ligament  of  the  lids  and  the  lachrymal  sac,  I,  and  by  its  thickness  helps  to  form  the  aponeu- 
rosis above  mentioned.  In  this  net-work,  fibers  of  the  orbicularis  palpebrarum,  m,  originate  or 
become  firmly  fixed  ;  but  further  back,  the  meshes  or  cavities  are  filled  with  loose,  partly  fatty, 
connective  tissue.     Outside  of  this  net- work  lies  the  lachrymal  muscle,  n. 

The  vessels  of  the  lachrymal  apparatus,  as  well  as  its  nerves,  are,  for  the  most  part,  only  twigs 
of  branches  destined  for  neighboring  organs.  Still,  the  lachrymal  gland  receives  a  special 
branch  of  the  ophthalmic  artery,  the  arteria  lachrymalis,  and  a  corresponding  vein  which  opens 
into  the  vena  ophthalmica.  A  particular  nerve,  also,  the  nervous  lachrymalis  of  the  first  branch 
of  the  fifth  pair,  goes  to  the  lachrymal  gland,  and  governs  its  secretions  just  as  certain  other 
nerves  govern  the  secretion  of  saliva.  To  its  influence  is  to  be  ascribed  the  excessive  flow  of 
tears,  occurring  in  certain  states  of  the  mind,  or  when  external  injuries  affect  the  eye.  Under 
ordinary  circumstances  the  lachrymal  glands  give  but  little  secretion ;  the  tears  which  moisten 
the  eyes  are  mostly  from  the  conjunctiva. 

Tears  are  pure  water  mixed  with  a  very  small  amount  of  salt  and  albumen.  By 
winking  of  the  lid  they  are  regularly  distributed  over  the  convexity  of  the  globe, 
and  so  serve  to  lubricate  the  anterior  and  most  important  surface  of  the  dioptric 
apparatus.  When  the  lids  are  open  they  sink  by  their  specific  gravity  along  the 
surface  of  the  globe,  and  collect  between  the  outer  edge  of  the  under  lid  and  the 
surface  of  the  eye  in  shape  of  a  meniscus,  which  is  described  as  a  "tear-stream" 
(Thränenbach)  and  in  which  the  upper  lid  is  bathed  each  time  the  lids  close. 
Toward  the  inner  canthus  the  "tear-stream"  widens  to  the  so-called  "  tear-sea," 
(Thränensee).  This  is  the  depression  between  the  caruncle  and  the  lid.  "When 
the  lids  are  open  it  appears  bounded  above  and  below ;  when  closed,  anteriorly 
bounded  by  the  prominences  of  the  inner  lips  of  the  lids,  on  which  the  puncta  lach- 
rymalia  open.     These  are  constantly  in  contact  with  the  contents  of  the  tear-sea. 

The  motive-power  of  the  tears  is  the  orbicularis  muscle,  including  its  lachrymal 
portion.  By  closing  the  lids,  it  presses  any  excess  of  tears  in  the  conjunctival  sac 
into  the  canaliculi,  and  through  them  into  the  lachrymal  sac,  whence  their  weight 
and  the  pressure  from  behind  carry  them  into  the  nose. 

As  the  two  folds  of  the  conjunctival  sac  are  every  where  pressed  closely  together  by  the  tension 
of  the  orbicularis  muscle,  even  while  it  is  in  a  state  of  rest,  only  so  much  fluid  can  remain 
.  between  them  as  clings  to  the  walls  by  molecular  attraction.  This  is  undoubtedly  a  very  thin, 
even  layer,  which  only  suffices  to  moisten  the  surface  and  to  reduce  to  a  minimum  the  friction 
caused  by  the  motion  of  the  lids  and  eye-ball.  Any  excess  of  tears  is  forced  by  this  muscular 
action  into  the  fissure  between  the  lids,  and  here  collects  in  the  lacus  lachrymalis.  On  .closure 
of  the  lids,  the  pressure  of  the  orbicularis  drives  the  fluid  out.  But  as  the  edges  of  the  lids  fit 
closely  throughout  their  length,  the  excess  of  fluid  collected  in  the  canthus,  pressed  on  from  all 
sides,  must  necessarily  take  the  only  way  of  escape,  that  is,  through  the  canaliculi,  and  any  fluid 
in  these  must  be  pressed  into  the  lachrymal  duct.  Under  ordinary  circumstances,  with  a  normal 
secretion  of  tears  and  quiet  closure  of  the  lids,  very  little  or  no  fluid  passes  from  the  conjunctiva 
to  the  lachrymal  duct.  The  excess  of  tears  collecting  is  a  minimum,  and  the  usually  excessive 
evaporation  suffices  to  prevent  a  collection.  But  if,  from  any  cause,  the  secretion  of  tears  is 
increased,  and  the  eye  is  overfilled,  energetic  and  continued  winking  quickly  follows,  under  the 
influence  of  which  the  excess  escapes  into  the  nose,  whose  walls  become  more  moist,  and  the 
patient  must  blow  his  nose.  In  weeping,  when  the  secretion  of  tears  is  excessive,  part  of  the 
product  always  escapes  through  the  lids  and  flows  over  the  cheeks,  for,  on  the  one  hand,  the  edge 
of  the  lids  can  only  retain  a  limited  amount  of  tears ;  on  the  other,  the  capacity  of  the  puncta 
and  canaliculi  is  insufficient  to  take  up  all  in  as  short  a  time  as  is  required  by  the  pressure  of  the 
lids.  Part  of  the  fluid  is  pressed  out  between  the  lids  by  the  rapid  and  strong  contractions  of 
the  orbicularis,  while  the  rest  streams  into  the  nose. 
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The  simple  weight  of  the  tear  is  very  unimportant  as.  a  mechanical  cause;  when  the  lids  are 
at  rest,  gravity  causes  them  to  run  slowly  iuto  the  nose  only  wheu  their  surface  is  higher  than  the 
highest  point  of  the  canaliculi. 

It  is  improper  to  speak  of  the  siphon  action  or  the  suction  of  the  tears  during  inspiration,  as 
the  conduction  iuto  the  sac  continues  unimpaired  when  its  connection  with  the  nares  is  cut  off,  or 
when  it  communicates  freely  externally.  The  latter  circumstance,  together  with  the  well-known 
want  of  valvular  apparatus,  excludes  the  pump  theory.  In  the  same  way  the  capillary  action  of 
the  canaliculi  might  carry  the  tears  as  far  as  the  sac,  but  not  into  it.  A  sort  of  milking  action  has 
been  ascribed  to  the  muscular  filament  around  the  canaliculi  (Ai-lt),  but  this  does  not  exist,  and, 
if  it  did,  the  slitting  up-of  the  canaliculi  would  end  the  action  ;  but  this  does  not  stop  the  conduction. 

Nosology. — 1.  Inflammation  of  the  lachrymal  gland,  Dacryo-adenitis,  has  been  hut 
rarely  observed.  Hypersecretion  of  tears  occasionally  precedes  it  for  a  long  time. 
(Graefe).  It  runs  a  slow,  tedious  course,  and  shows  itself,  by  the  gradual  develop- 
ment of  an  immovable  tumor,  of  varying  hardness,  glandular  irregularity,  usually 
painless,  but  often  tender  on  pressure,  which  appears  at  the  outer  and  upper  portion  of 
the  orbit,  and  which,  from  its  size,  is  apt  to  push  the  eye-ball  downward  and  inward. 
On  anatomical  examination,  this  is  found  to  be  a  pure  proliferation  of  the  lachrymal 
gland.  (Gluge,  Warhmont,  Rothmund?)  Sometimes  the  tumor  recedes  spontaneously, 
or  under  the  use  of  remedies  (Heymann,  Homer),  but  extirpation  is  usually  demanded 
to  prevent  injury  to  the  eye-ball.  Now  and  then,  also,  chronic  suppuration  occurs, 
and  caries  of  the  roof  of  the  orbit  is  caused.  (Ad.  Schmidt.)  In  other  cases  the 
inflammation  appears  phlegmonous,  and  runs  a  very  acute  course.  It  then  appears 
to  be  a  large  abscess.  Even  in  such  cases  the  product  may  be  removed  by  absorp- 
tion, and  the  disease  be  cured.  (Schön,  Haines,  Walton.)  But  the  usual  result  is 
rupture  and  the  formation  of  a  deep  excavation,  which  often  suppurates  a  long 
while,  closes  repeatedly,  and  opens  anew.  (Alf.  Graefe.)  Sometimes  it  attacks  the 
bone  and  causes  caries.  (Ad.  Schmidt.)  Hence  the  extirpation  of  the  proliferating 
tissue  seems  advisable. 

In  very  rare  cases,  so-called  fistula  of  the  lachrymal  gland,  opening  on  the  outer 
part  of  the  upper  lid  or  on  the  conjunctiva,  have  been  observed,  as  the  result  or 
disease  of  one  of  the  ducts.  ( Ad.  Schmidt,  Beer?) 

"^Ve  may  here  mention  the  very  rare  occurrence  of  a  tumor  analogous  to  ranula, 
which  is  caused  by  ectasia  of  a  gland-duct.  It  is  the  so-called  dacryops.  On  eversion 
of  the  lids  it  appears  as  a'  bluish,  translucent,  cyst-like  tumor,  covered  only  by  con- 
junctiva, wrhich,  by  pressure,  may  be  emptied  of  its  watery  contents,  but  soon  fills 
again,  and  when  the  secretion  of  tears  is  abundant,  it  decidedly  increases  in  size. 
( Ad.  Schmidt,  Beer,  Graefe?) 

2.  Inflammation  of  the  mouth  of  the  puncta  often  occurs ;  for  this  is  not  entirely 
removed  from  external  sources  of  injury,  and  is  also  sometimes  directly  injured 
by  probing,  injections,  &c.  Moreover,  the  papillary  bodies  forming  it  participate 
readily  in  the  inflammation  of  the  edges  of  the  lids  of  the  tarsal  conjunctiva  and 
lachrymal  duct.  (Besmarres.)  Then  the  same  changes  occur  as  in  the  papillary 
bodies  of  the  inflamed  conjunctiva.  Under  less  intense  but  continuous  change  it  is 
not  unfrequently  greatly  hypertrophied,  and  later  shrinks  like  conjunctival  tracho- 
mata;  with  its  destruction,  the  lachrymal  punctum  contracts  or  closes.  In  other 
cases  suppuration  occurs,  where  the  product  is  too  rapidly  developed.  This  is 
observed  with  especial  frequency  when  neighboring  ulcers  spread  over  the.  mouth  of 
the  punctum,  or  pustules  form  on  it.  Then  the  result  is  almost  always  a  cicatritial 
contraction  or  closure  of  the  puncta  lachrymalia. 

3.  The  canaliculi  also  inflame  occasionally,  as  injurious  influences  act  on  their 
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mucous  membrane  from  without,  ae  foreign  bodies,  hair  (Hasner,  Desmarres,  Himly), 
sounds,  &c. ;  or  as  the  mucous  membrane  is  sympathetically  affected  from  the 
lachrymal  sac  or  conjunctiva;  or  as  a  point  of  inflammation  developed  in  the  thick- 
ness of  the  lid,  as  a  suppurating  hordeolum  (Desmarres,  Arlt),  extends  over  one  or 
other  canaliculus.  This  inflammation  often  has  the  character  of  a  catarrh,  and  by 
long  duration  may  lead  to  hypertrophy  of  the  mucous  membrane,  which  again  may 
end  with  partial  destruction  of  the  tube  and  formation  of  strictures.  In  other  cases, 
on  the  contrary,  the  inflammation  results  in  purulent  destruction  of  part  of  the  tube. 
The  result  may  then  be  cicatrical  contraction  and  closure,  but  the  pus  may  break 
through  and  leave  a  lachrymal  fistula  opening  inward  or  outward.  (Himly,  Desmarres.) 
As  a  possible  cause  of  inflammation  of  the  lachrymal  passages,  we  must  mention  the 
rare  occurrence  of  fatty  or  chalky  concrements,  so-called  dacryolithes  (Himly,  Des- 
marres,  Mackenzie),  as  well  as  the  development  of  condylomata  in  the  canaliculi. 
(Graefe.) 

4.  Undoubtedly  the  loose  vascular  mucous  membrane,  rich  in  glands  and  the 
granular  bodies  surrounding  the  canaliculi,  is  the  most  frequent  substratum  for  an 
inflammatory  change.  In  most  cases  this  process  is  merely  a  slight  acute  catarrh, 
which  quickly  runs  its  course  without  important  results,  and  is  rarely  observed.  In 
other  cases  the  catarrh  is  severe  from  the  commencement,  and  then  rarely  recovers 
spontaneously,  but  the  process  becomes  chronic  or  even  habitual.  Then  the  mucous 
membrane  acquires  a  dark-red  color,  bordering  on  blue  or  brown;  it  becomes 
thickened,  spongy,  relaxed,  and  tender. 

It  is  said  that,  in  some  cases,  granulations  rise  on  the  surface  of  the  proliferating  mucous 
membrane  ( C/ielius,  A.  Weber),  which  much  resemble  those  of  the  conjunctiva,  but  occasionally 
grow  to  true  polypi,  which  decidedly  distend  the  lachrymal  sac.  {Janin,  Walther,  Blasius,  Graefe.) 
In  some  cases,  also,  the  mucous  glands  have  been  found  much  swelled  and  expanded.  {Janin.) 
Here  and  there  hemorrhages  into  the  sac  occur,  the  coagula  gradually  thicken,  and  undergo 
various  changes.     ( Graefe.) 

Muco-purulent  product  is  thrown  off  from  the  surface  of  the  mucous  membrane 
lining  the  lachrymal  sac,  just  as  in  conjunctivitis.  According  to  the  intensity  of  the 
process,  this  resembles  cloudy  mucus  or  fluid  pus.  As  this  product  far  exceeds  in 
amount  the  normal  secretion  of  the  mucous  membrane  of  the  lachrymal  sac,  and  as, 
on  the  other  hand,  its  conduction  is  greatly  influenced  by  the  swelling  of  the  walls  of 
the  tube,  and  the  contraction  of  the  nasal  ducts  combined  with  it,  a  misproportion 
soon  arises  between  the  contents  of  the  sac  and  the  amount  leaving  it,  and  this  occurs 
the  more  readily  as  tears  are  continually  pressed  in,  and  the  catarrhal  products  col- 
lect at  the  deepest  part  of  the  sac,  thicken  from  resorption  of  their  more  fluid  parts, 
and  hence  finally  close  the  tube  like  a  cork.  Then  the  outer  wall  of  the  lachrymal 
sac  not  covered  by  bone  is  pressed  outward,  and  the  condition,  named  dacryocys- 
toblennorrhoea,  is  produced. 

But  no  further  difficulty  results  from  this  distension ;  for,  just  as  in  exuberant  development  in 
the  conjunctiva,  the  tissue  of  the  tarsal  cartilage  affected  becomes  lax  and  expanded ;  in  inflam- 
mation of  the  lachrymal  sac,  the  aponeurosis  covering  it  outwardly  is  affected,  aud  made 
sufficiently  pliable  to  give  way  to  the  pressure  of  the  increasing  contents.  The  expanded  tear- 
sac  then  projects  from  the  bony  canal,  like  a  tumor,  under  the  ligament  of  the  lid,  and  presses 
this  forward  also. 

In  many  cases  the  process  develops  from  the  beginning  with  great  intensity, 
and  with  the  symptoms  of  phlegmon ;  hence  the  name  dacryocystitis  phlegmonosa. 
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The  mucous  membrane  and  envelope  of  the  canal  then  swell,  on  account  of  the 
excessive  formation  of  inflammatory  product  in  their  tissue,  and  soon  render  the 
nasal  duct  and  canaliculi  impermeable,  while  large  amounts  of  purulent  secretion  are 
poured  into  the  cavity,  and  collect  in  the  lachrymal  sac,  which  alone  is  expansible. 
Hence,  this  appears  as  a  large  swelling,  which,  however,  rarely  presents  itself  in  its 
true  contours,  as  the  loose  tissue  covering  it,  with  the  conjunctiva  and  outer  cover- 
ing, participate  in  the  process,  and  swell  from  inflammatory  infiltration.  Purulent 
degeneration  soon  begins  in  the  infiltrated  walls  of  the  canal ;  these  are  partially 
destroyed,  and  so  prepared  for  the  pus  to  perforate  them. 

Occasionally  the  loose  tissue  lying  on  the  outer  part  of  the  aponeurosis  of  the  lachrymal  sac 
seems  to  be  the  starting-point  of  the  inflammation,  and  the  walls  of  the  duct  become  affected  later 
in  the  disease.  Such  abscesses,  developing  outside  of  the  aponeurosis,  have  been  called  anchylops, 
but  in  case  they  have  perforated  externally,  cegilojps. 

Authorities. — Ad.  Schmidt,  Ueber  die  Krankheiten  des  Thränenorganes.  Wien.  1803.  S.  47, 
175, 181.— Eyrtl,  Handb.  der  topogr.  Anat.  Wien.  1847.  S.  123, 126, 128, 130.— Hasner,  Beiträge 
zur  Phys.  und  Path,  des  Thränenableitungsapparates.  Prag.  1850.  S.  7.  18,  22,  24.  Wien.  med. 
Wochenschrift.  1865.  Nr.  23.— Arlt,  Krankheiten  des  Auges.  III.  Prag.  1856.  S.  377,  386.  A.  f.  0. 
I.  2.  S.  135,  et  seq.  IX.  1.  S.  65,  67,*70,  87,  Weiner  med.  Wochenschrift.  Spitalzeitung.  1862.  Nr. 
22-33.  1865.  Nr.  6. — Bud.  Maier,  Über  den  Bau  der  Thränenorgane.  Freiburg.  1859.  S.  6.  et  seq. 
—Henle,  Handbuch  der  Auat.  I.  S.  139.  IL  S.  705, 712,  715.  Zeitschrift,  f.  rat.  Medicin.  3.  R.  23.  Bd. 
'S.  263.—  Henke,  A.  f.  O.  IV.  2.  S.  70,  96.  VIII.  1.  S.  363,  369,  370,  SS3.— Stellwag,  Ophth.  II.  S. 
1917,  Wien.  med.  Wochenschrift,  1864.  Nr.  51,  52. 1865.  Nr.  8,  9,  85,  86.—  Wedl,  Wien.  med.  Jahrb. 
1861.  S.  39. — Boss,  Oppenheims  Zeitschrift  f.  d.  ges.  Medicini.  35.  Bd.  S.  1,  5. — Foltz,  Journ.  d' 
anat.  et  phys.  V.  1862.  P.  226.— G.  Becker,  Wien.  med.  Jahrb.  1865.  Fachbericht,  S.  99,  101,  103. 
—Graefe,  A.  f.  O.  I.  1.  S.  288,  295.  VII.  2.  S.  29.-^4  Weber,  kl.  Monatbl.  1863.  S.  63, 107,  &c. 
A.  f.  O.  VIII.  1.  S.  352. — Mackenzie,  Traite  d.  mal.  d.  yeux,  trad.  p.  Warlomont  et  Testelin.  I. 
Paris.  1856.  P.  ZTo. —Zehendert, kl.  Monatbl.  1863.  S.  ZU— Stefan,  ibid.  1866.  S.  45. 

Nosology. — Ad.  Schmidt,  1.  c.  S.  63,  et  seq. — Beer,. Lehre  v.  d.  Augenkrankheiten.  IL  Wien. 
1817.  184,  591.— Benedikt,  Handb.  d.  prakt.  Augenheilkunde.  III.  Leipzig.  1824.  S.  154, 159, 152. 
— Himly,  Krankheiten  u.  Missbildungen,  &c.  I.  Berlin.  1843.  S.  276,  et  seq. — Mackenzie,  1.  c.  S. 
114,  et  seq. — Daviel,  Med.  Gaz.  III.  1829.  S.  523. — Haines  Walton,  nach  Mackenzie,  1.  c.  S.  117, 
137. — Hasner,  1.  c.  S.  9,  et  seq. — Desmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  P.  854,  et  seq. — 
Graefe,  A.  f.  0. 1. 1.  283,  284,  IL  1.  S.  224,  III.  2.  257,  IV.  2.  S.  258,  VII.  2.  S.  1.— Alf.  Graefe, 
ibid.  VIII.  1.  S.  279,  286.— Heymann,  ibid.  VII.  1.  S.  143.— Homer,  kl.  Monatbl.  1863.  S.  257.— 
Ginge,  Jena'sche  Annal.  f.  Phys.  u.  Med.1. 1849.  3.— Rothmund,  kl.  Monatbl.  1863.  S.  264,  Jahres- 
bericht. 1861-2.  München.  1863.  S.  24. — ScMn,  Beiträge  zur  prakt.  Augenheilkunde.  Hamburg. 

1861.  S.  185.— Arlt,  1.  c.  S.  390,  392,  393 ;  A.  f.  0.  I.  2.  S.  153,  155.—  Ammon,  kl.  Darstellungen 
IL  1838.  Taf.  IX. — Stellwag,  Ophth.  IL  S.  1050,  et  seq. — Zander  und  Geissler,  Verletzungen  des 
Auges.  Leipzig  und  Heidelberg.  1864.  S.  103. —  Warlomont,  ibid.  S.  412  und  presse  med.  beige. 

1862.  Nr.  33.— K  klin.  Monatbl.  1863.  S.  405.— Janin,  Abhandlungen  u.  Beobachtungen  über  das 
Auge.  Berlin.  1788.  S.  111,  2,75.—Chelius,  Handbuch  der  Augenheilkunde.  IL  Stuttgart.  1839. 
S.  37,  et  seq.—  A.  Weber,  A.  f.  O.  VIII.  1. 105.—  Walther,  Neiss.  Diss,  de  fistula  et  polypo  sacc. 
lacr.Bonn.  1820.— Blasiüs1  nach  Chelius  1.  c.  S.  58.—  Wecker,  kl.  Monatbl.  1867.  S.  34. 


Phlegmonous  Inflammation  of   the 
Lachrymal    Duct. 

Symptoms. — Dacryocystitis  phlegmonosa  at  first  usually  resembles  an  abscess 
developed  at  tbe  inner  angle  of  the  eye.  At  that  place,  above  and  below  tbe 
ligament  of  tbe  lid,  an  extensive  swelling,  not  definitely  bounded,  at  first  bard,  very 
painful  and  sensitive  to  pressure,  and  subsequently  fluctuating,  makes  its  appearance. 
Tbe  integument,  swelled  by  inflammation,  bot,  deep-red,  and  tense,  is  not  movable 
over  it.  Only  exceptionally,  wben  the  outer  covering  is  but  sligbtly  swelled,  we 
may  feel  tbe  lachrymal  sac  expanded  by  inflammatory  products,  as  a  sbarply-bounded, 
bard,  sensitive  swelling,  of  tbe  size  of  a  bean. 

The  lids  are  also  usually  mucb  enlarged  by  inflammatory  oedema  ;  tbey  often  even 
appear  erysipelatous.  Tbe  same  is  true  of  tbe  conjunctiva,  especially  of  its  inner 
portion,  wbicb  frequently  presents  all  tbe  characters  of  cbemosis.  Besides  this,  a 
participation  of  tbe  Schheiderian  membrane  is  often  noticed ;  tbe  half  of  the  nose 
affected  appears  to  the  patient  dry  and  stopped  up,  while  watery  secretions  flow 
from  it.     The  whole  body  also  often  participates,  with  febrile  action. 

By  pressure  on  the  swelling,  which  usually  increases  regularly  till  the  moment 
of  perforation,  just  as  in  anchylops,  nothing  is  evacuated,  either  through  the  canali- 
culi  or  nose,  since  the  openings  of  the  lachrymal  sac  are  closed  by  the  swelling  of 
the  walls.  "When  the  sac  is  opened,  whether  spontaneously  or  operatively,  pure 
pus  is  evacuated  for  a  long  while,  unmixed  with  tears,  since,  on  account  of  the  swell- 
ing of  the  parts  and  the  inactivity  of  the  muscles  involved,  the  conduction  of  tears  is 
interfered  with.  Only  when  the  process  is  receding,  and  the  'swelling  is  much 
diminished,  tears  again  enter  the  sac,  and  are  emptied  through  the  perforation  in  it, 
while,  on  the  other  hand,  pressure  on  the  swelling  causes  purulent  masses  to  ooze 
out  of  the  lachrymal  puncta. 

Causes. — Phlegmonous  inflammation  of  the  lachrymal  sac  often  develops,  prima- 
rily, without  sufficient  evident  cause,  rarely  as  a  result  of  injury  which  has  directly 
affected  the  sac.  It  occurs  more  frequently  in  the  course  of  facial  erysipelas,  and  it 
is  then  difficult  to  say  which  disease  is  to  be  regarded  as  the  primary. 

Quite  often  it  is  developed,  secondarily,  by  propagation  of  inflammatory  processes 
from  the  neighboring  parts.  It  appears  as  a  result  of  inflammation  in  the  mucous 
membrane  and  periosteum  of  the  nose  and  antrum,  as  a  result  of  caries  of  the 
surrounding  bones,  and  as  a  consequence  of  conjunctivitis.  Sometimes,  also,  it  is  to 
be  regarded  as  a  metastasis. 

Besides  this,  it  is  often  one  of  the  terminations  of  lachrymal  blennorrhoea,  and 
here  usually  causes  perforation  where  there  is  any  hindrance  to  the  evacuation  of 
the  products. 

Course  and  Results. — The  disease  generally  develops  very  rapidly  and  with 
marked  symptoms.     It  has  usually  passed  its  acme  in  a  few  days. 

1.  In  rare  cases  the  inflammation  recedes  without  the  occurrence  of  perforation, 
since,  while  the  production  is  less,  the  inflammatory  product,  already  collected,  is 
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removed  by  absorption,  or  through  the  months  of  the  lachrymal  sac.  Then  a 
pei'fe^  cure  may  possibly  occur,  but  usually  blennorrhcea  of  the  lachrymal  duct 
remains  behind. 

2.  Sometimes  partial  ulceration,  and  subsequently  cicatrical  contraction  of  the 
lachrymal  duct,  occur,  whether  a  perforation  has  resulted  or  not.  The  upper 
portion  of  the  nasal  duct  appears  most  disposed  to  this,  for  at  this  part  we  have 
relatively  most  frequently  been  able  to  observe  such  cicatrices,  and,  as  their  result, 
contractions  and  obliterations  of  the  tubes.  In  some  cases,  after  precedent  phleg- 
monous inflammation*  of  the  lachrymal  sac,  the  membranous  nasal  duct  has  been 
found  changed,  even  through  a  great  part  of  its  extent,  to  a  solid  tendinous  cord, 
which  was  placed  loosely  in  the  bony  canal.     (Hasner.) 

3.  As  a  rule,  if  an  artificial  opening  is  not  made  for  it,  the  pus  breaks  through 
after  fluctuation  has  gradually  shown  itself  in  the  abscess.  Then  the  inflammatory 
symptoms  soon  disappear,  and  the  swelling  subsides.  After  this  the  perforation  may 
possibly  heal  up,  and  a  perfect  cure  even  may  occur,  or  an  ordinary  blennorrhcea  may 
remain.  But  usually,  after  the  closure  of  the  opening,  the  phlegmonous  lachrymal 
inflammation  soon  relapses,  and  leads  again  to  perforation,  as  long  as  the  inflamma- 
tory process  continues  and  pus  is  formed  in  the  lachrymal  sac. 

In  the  great  majority  of  cases  the  healing  of  the  perforation  is  prevented  by  the 
persistent  flow  of  muco-purulent  product,  and  later  by  the  tears.  After  weeks  or 
months,  the  false  passage  becomes  covered  with  epithelium,  and  then  forms  a  true 
lachrymal  fistula,  which  either  evacuates  pure  tears  or  tears  mixed  with  muco-pus, 
according  as  the  mucous  membrane  has  returned  to  its  normal  condition,  or  continues 
in  a  state  of  chronic  catarrh.  These  fistula  usually  continue  for  life,  if  proper  treat- 
ment be  not  instituted. 

Usually  the  pus  perforates  outwardly,  and  a  so-called  external  lachrymal  fistula 
results.  Several  fistulous  canals,  running  in  various  directions,  may  form  simulta- 
neously. But  usually  we  find  only  one  fistula,  which  opens  under  the  inner  ligament 
of  the  lid,  and  more  or  less  obliquely  perforates  all  the  layers  to  the  lachrymal  sac. 
Still,  these  passages  also  sometimes  run  like  irregular,  tortuous  canals,  for  a  long  way 
under  the  skin,  and  open  at  some  distance  from  the  lachrymal  sac,  below  or  external 
to  it,  occasionally  even  in  the  vicinity  of  the  outer  edge  of  the  orbit. 

In  some  rare  cases,  the  abscess  is  evacuated  into  the  conjunctival  sac.  {Zeis.) 
Quite  often,  also,  the  pus  breaks  through  the  posterior  walls  of  the  lachrymal  sac, 
lays  bare  the  bones,  and  then  escapes  outwardly,  leaving  an  external  fistula.  The 
exposure  of  the  bone  in  itself  is  not  usually  very  serious,  for,  as  a  rule,  it  is  again 
coated  over  after  a  time.  Exceptionally,  however,  the  lachrymal  sac  participates  in 
the  inflammation,  and  becomes  carious.  Sometimes  there  is  perforation  into  the 
nose,  and  a  so-called  complicated  external  fistula  is  formed. 

It  is  possible  for  the  pus  perforating  the  sac  posteriorly  to  sink  between  the  tendinous  enve- 
lope of  the  sac  and  the  bony  wall  of  the  canal,  aud  escape  below  the  inferior  turbinated  boue, 
through  an  ulcerated  opening  in  the  Schneiderian  membrane  {internal  lachrymal  fistula, 
Sasner.) 

Caries  and  necrosis  of  the  lachrymal  bone  are  occasionally  the  primary  disease, 
phlegmonous  dacryocystitis  the  secondary.  But  the  latter  is  not  necessarily  asso- 
ciated with  the  former.  Th9  ulceration  may  be  limited  to  the  envelops  of  the  sac, 
and  the  pus  may  escape  in  its  vicinity,  causing  an  excavated  ulcer,  which,  for  a 
time,  or  even  permanently,  may  not  communicate  with  the  interior  of  the  sac.  We 
27      ' 
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find  caries  and  necrosis  proportionately  most  often  among  scrofulous  and  syphilitic 
patients.  It  is  then  frequently  one  symptom  of  a  more  extensive  disease  ^bf  the 
bone,  viz.  ozcena.  It  is  important  to  notice  that,  with  the  cicatrization,  after  the 
carious  or  necrosed  portion  of  the  bony  canal  has  been  thrown  off,  the  lachrymal 
duct  rarely  retains  its  normal  conducting  power,  as  it  is  always  involved  in  the 
inflammation ;  and,  even  if  it  does  not  ulcerate,  it  will  contract. 

The  Treatment  has  the  same  object  as  in  abscesses  elsewhere.  It  is,  first,  to 
limit  the  inflammation,  i.  e.  the  excessive  production,  and  if  possible  reduce  it  to 
the  normal  amount.  If  pus  has  already  collected  in  or  around  the  lachrymal  sac, 
it  is  to  be  evacuated  as  soon  as  possible,  so  as  to  lessen  the  number  of  proliferating 
elements,  and  more  especially,  by  relaxing  the  parts,  to  place  them  in  a  more  favora- 
ble state  for  nutrition,  and  to  prevent  ulcerative  perforations,  with  their  evil  results. 
If  the  evacuation  has  already  occurred,  we  should  attempt  to  heal  up  the  fistula  in 
the  best  manner  possible. 

1.  Besides  great  attention  to  the  causal  indications,  strict  antiphlogistic  treat- 
ment, as  well  local  as  constitutional,  is  to  be  carefully  used.  At  first,  when  there  is 
great  hyperaarnia,  and  particularly  where  the  temperature  is  much  elevated,  cold 
compresses  are  advisable ;  but  where  the  symptoms  are  less  urgent,  it  is  sufficient 
to  cover  the  swelling  with  a  piece  of  dry  linen,  and  keep  the  patient  on  strict  anti- 
phlogistic regimen. 

2.  Slitting  up  the  lower  canaliculus  is  the  best  means  of  affording  escape  to  the 
product  collected  in  the  lachrymal  sac.  This  should  be  done  as  soon  as  we  have 
reason  to  suspect  that  there  is  any  fluid  pus  in  the  sac.  It  is  usually  done  with  ease, 
unless  the  swelling  and  tension  of  the  surrounding  parts  is  excessive,  and  it  is  not 
more  dangerous  than  opening  the  sac  from  without.  Then  only  a  slight  pressure 
from  without  is  required  for  the  evacuation  of  the  contents,  and  this  may  be  much 
assisted  by  introducing  a  probe  into  the  sac.  The  result  of  this  proceeding  has 
hitherto  proved  very  satisfactory.  The  inflammatory  symptoms  usually  subside 
rapidly,  and  the  pain  entirely  ceases.  The  perforation  externally  is  then  often 
aborted,  even  after  part  of  the  surface  of  the  swelling  has  allowed  the  yellow  pus  to 
show  through.  Besides,  the  slitting  up  of  the  canaliculus  can  rarely  be  avoided,  as 
a  lachrymal  blennorrhoea  almost  always  remains,  which  subsequently  requires  prob- 
ing of  the  duct. 

Spontaneous  perforation,  as  well  as  the  operative  opening  of  the  sac  from  without,  unfortu- 
nately almost  always  leaves  a  fistula,  which  is  sometimes  cured  with  great  difficulty.  If  we,  not- 
withstanding, choose  the  latter  method,  we  can  not,  as  in  a  normal  state  of  the  integument,  use 
the  middle  of  the  palpebral  ligament  as  the  point  for  the  puncture,  because  this  ligament  is  usually 
hidden  by  the  swelling.  The  border  of  the  lower  lid  is,  however,  a  good  guide.  On  its  prolon- 
gation, about  two  lines  from  the  commissure,  we  place  the  bistoury  or  lancet,  perpendicular  to 
the  surface  of  the  tumor,  and,  with  its  edge  downward  and  outward,  introduce  it,  carefully  avoid- 
ing the  inner  lower  margin  of  the  orbit.  If  the  center  of  an  abscess  lying  in  front  of  the  sac  be 
not  exactly  iu  the  direction  of  the  puncture,  and  we  fear  that  the  opening  is  insufficient,  we  may 
easily  remedy  it  while  withdrawing  the  knife.  To  prevent  adhesion  of  the  edges  of  the  wound 
and  repeated  perforations,  we  should  insert  a  piece  of  charpie  into  the  canal,  and  carefully  retain 
it  there,  by  fastening  oue  end  of  it  to  the  skin  by  a  strip  of  adhesive  plaster.  This  charpie  must 
be  renewed  at  least  once  daily. 

If  considerable  hardness  remains  after  the  evacuation  of  the  sac,  it  is  well  to  use 
cataplasms  or  fomentations  of  warm  water,  or  to  fasten  a  pad  of  cotton  over  it  till 
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tho  inflammatory  hyperemia  and  the  swelling  of  the  parts,  as  well  as  the  flow  of 
pus,  has  decidedly  decreased. 

It  is  not  well  to  probe  the  nasal  duct  to  test  its  perviousness,  immediately  after  evacuating  tho 
pus.  At  this  time,  probing  affords  us  reliable  evidence  only  after  long  trial,  if  it  does  so  at  all, 
because  the  swelled  envelops  of  the  passage  usually  render  it  impassable  for  the  probe.  Moreover, 
the  mechanical  irritation  produced,  is  not  without  bad  effects  on  the  future  course  of  the  disease. 
The  same  is  true  of  injections,  particularly  if  made  through  an  external  wound.  At  the  same 
time  there  is  danger  of  some  of  the  water  escaping  into  the  relaxed  tissue  on  the  outer  wall  of  the 
sac,  infiltrating  it,  and  increasing  the  swelling,  and,  by  intensifying  the  process,  extending  the 
suppuration  beyond  the  original  bounds. 

3.  If,  under  this  treatment,  the  inflammatory  symptoms  have  receded  more  and 
more,  and  the  swelling  almost  disappeared,  and  the  muco-purulent  product  mixed 
with  tears  indicates  a  catarrh  of  the  mucous  membrane  of  the  sac,  the  treatment 
should  be  that  laid  down  for  dacryocystoblennorrhcea. 

4.  If  the  abscess  has  opened  spontaneously,  and  tbe  fistulous  orifice  is  not  too  far 
from  the  palpebral  ligament,  the  lower  canaliculus  may  simply  be  slit  up,  and  any 
existing  tumefaction  treated  by  warm  compresses,  and  then  the  treatment  of  blennor- 
rhcea  be  proceeded  with.  But  if  tbe  fistula  is  long  and  irregularly  curved,  or  if  the 
pus  has  escaped  tbrough  several  openings,  after  undermining  tbe  skin,  it  is  advisable 
to  slit  them  up  on  the  grooved  director,  so  as  to  make  as  short  and  simple  a  fistula 
as  possible. 

5.  Caries  and  necrosis  of  the  lachrymal  bone  are  to  be  treated  as  directed  in  the 
chapter  on  orbital  diseases.  The  subsequent  procedure  depends  on  the  condition  of 
the  lachrymal  passages. 

Authorities.^-^d.  Schmidt,  Die  Krankheiten  des  Thränenorganes.  Wien.  1803.  S.  227,  et  seq. 
— Hasner,  Beiträge  zur  Phys.  u.  Path,  des  Thränenableitungsapp.  Prag.  1850.  S.  31,  et  seq. — Arlt, 
Krankheiten  des  Auges.  III.  Prag.  S.  401,  415,  416. — Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit 
par  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  37%  408.— Zeis,  Zeitschrift  für  Ophth.  IV.  S.  174.— 
Stellwag,  Ophth.  S.  1075, 1078, 1081, 1083. 


2.    Blennorrhea   of  the   Lachrymal   Passages. 

Symptoms. — This  affection  is  characterized  by  a  circumscribed,  roundish  swelling 
of  variable  size,  which  has  a  broad  base,  and  is  firmly  situated  behind  the  palpebral 
ligament,  and  causes  a  protrusion  of  the  inner  canthus.  On  pressure  upon  it,  a  muco- 
purulent product  mixed  with  tears  is  evacuated,  from  the  canaliculi.  It  is  not  attached 
to  the  integument ;  hence  this  is  movable  oner  the  tumor. 

When  filled,  the  sac  often  attains  the  size  of  a  bean,  a  hnzel-nut,  rarely  that  of  a 
pigeon's  egg,  or  over.  According  to  its  size  it  presses  the  ligament  of  the  lid  more 
or  less  forward,  hut  also  swells  out  ahove  and  below  this  ligament.  When  slightly 
developed,  this  swelling  is  only  perceptible  to  touch  and  sight  as  a  fullness  in  the 
angle  of  the  orbit.  Then  the  superjacent  movable  skin  is  not  at  all  changed.  When 
greatly  developed,  on  the  contrary,  the  swelling  projects  with  steep  walls,  and  is  seen, 
even  at  a  distance,  as  a  roundish  prominence. 

The  filling  of  the  lachrymal  sac  varies,  moreover,  in  the  same  pase,  according  to 
the  external  circumstances,  and  the  greater  or  less  facility  with  which  the  contents 
of  the  swelling  may  be  evacuated.  Hence  the  size  of  the  tumor,  as  well  as  its 
consistence,  vary  within  wide  bounds. 

In  fact,  in  dacryocysto-blennorrhcea,  the  lachrymal  sac  is  sometimes  found  swelled  out,  hard, 
and  elastic ;  sometimes  the  swelling  is  almost  gone,  and  as  soft  as  dough.  "When  the  weather  is 
clear,  dry,  and  warm,  that  is,  under  circumstances  where  the  amount  of  tears  to  be  conducted  off 
is  diminished,  and  catarrhal  diseases  usually  improve,  the  swelling  of  the  membranous  walls  of 
the  tear-passages  is  usually  less.  Not  unfrequentiy  the  tumor  even  disappears,  or  is  much 
smaller.  On  the  other  hand  the  swelling  increases  decidedly,  and,  from  the  tension  of  its  walls, 
causes  pain,  when  raw,  stormy,  damp,  cold  weather  increases  the  flow  of  tears  and  swelling,  and 
secretive  action  of  the  mucous  membrane  of  the  lachrymal  passages. 

The  tumor  also  usually  diminishes  during  sleep,  or  whenever  the  lids  are  kept  closed  for  some 
time,  as  under  such  circumstances  the  catarrhal  secretion  is  greatly  diminished,  and,  on  account 
of  the  rest  of  the  lids,  the  flow  of  tears  is  stopped.  But  as  soon  as  the  movement  of  the  lids  begins 
again,  the  swelling  reappears,  and  rapidly  increases  to  a  certain  point,  that  is,  uutil  the  walls  of  the 
lachrymal  sac  have  attained  a  certain  tension.  Then  the  conduction  of  the  tears  ceases,  the 
excess  flowing  over  the  cheeks,  and  a  dropping  of  the  tears,  very  annoying  to  the  patient,  occurs. 
But  as  the  catarrhal  secretion  of  the  mucous  membrane  of  the  sac  does  not  cease  simultaneously 
with  the  cessation  of  conduction  of  the  tears,  the  contents  of  the  tumor  increase  more  and  more,  and 
the  increasing  tension  of  the  walls  of  the  sac  sometimes  shows  itself  by  a  feeling  of  pressure  and 
heaviness,  frequently,  also,  by  painful  tension,  radiating  sometimes  into  the  nose,  the  brow,  or  the 
eye-ball.  Then  it  occasionally  happens  that,  under  the  pressure  of  the  tense-walls  of  the  sac, 
aided  by  a  strong  contraction  of  the  orbicularis  muscle,  a  portion  of  the  contents  is  evacuated  into 
the  conjunctival  sac  through  the  canaliculi,  and  hence  this  is  flooded  with  a  muco-purulent  fluid 
mixed  with  tears.  The  result  is,  of  course,  a  temporary  cloudiness  of  vision,  which,  returning 
frequently  during  the  day,  greatly  annoys  the  patjeut,  so  that  in  relating  his  symptoms  he  usually 
places  this  one  in  the  foreground.  But  the  patient  gradually  becomes  better  acquainted  with  his 
complaint,  and  learns  to  render  his  condition  more  bearable  by  emptying  the  sac  from  time  to 
time  by  judicious  pressure,  and  thus  as  far  as  possible  counteracting  the  annoyances  dependent  on 
excessive  collection  of  catarrhal  products  and  tears. 

The  evacuation  usually  occurs  only  externally,  through  the  canaliculi,  as  the 
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nasal  passage  is  generally  closed  by  the  swelling  of  the  walls  of  the  duct.  Often,  how- 
ever, and  especially  in  the  later  stages  of  the  disease,  the  contents  of  the  swelling 
may  be  pressed  into  the  nose.  Then  it  depends  on  the  direction  of  the  pressure 
whether  the  contents  pass  upward  or  downward. 

The  frequent  combination  of  daeryocysto-hlennorrhoea  with  catarrhal  conjunc- 
tivitis and  blepharitis  ciliaris  is  worthy  of  mention.  These  are  often  secondary,  from 
the  contact  of  the  products  from  the  lachrymal  passages  with  the  conjunctiva, 
and  the  opportunity  for  the  excessive  formation  of  crusts  on  the  edges  of  the 
lids. 

Causes. — 1.  Blennorrhea  of  the  lachrymal  passages  is  very  exceptionally  devel- 
oped primarily  as  a  result  of  external  injuries,  which  have  directly  affected  them. 
Thus,  for  instance,  it  happens  that  foreign  bodies  (Fersten,  Fleemann),  as  snuff,  &c, 
are« driven  with  the  air  from  the  nose  into  the  lachrymal  passages  on  sudden  expira- 
tion, and,  remaining  there,  cause  inflammatory  irritation  of  the  mucous  membrane. 

2.  Apart  from  these  cases,  the  disease  almost  constantly  occurs  as  a  secondary 
affection,  in  the  strict  sense  of  the  word. 

Frequently  it  is  only  a  termination  of  phlegmonous  inflammation  of  the  lachry- 
mal passages,  and  then  counts  the  causes  of  the  latter  as  its  own.  In  such  cases 
dacryocysto-blennorrhcea  is  usually  accompanied  by  lachrymal  fistula.  We  then 
also  most  frequently  find  strictures  of  the  nasal  passage.  It  is  just  as  frequently 
developed  by  a  propagation  of  inflammation  from  the  neighboring  parts  to  the 
lachrymal  passages.  Especially  important  in  this  regard  are  inflammations  of  the 
nasal  mucous  membrane,  the  edges  of  the  lids,  and  the  conjunctiva. 

The  inflammation  of  the  Schneiderian  membrane  in  these  cases  may  be  primary, 
or  may  have  extended  from  the  pharynx,  the  subjacent  bones,  &c.  Thus  we  see 
catarrh  of  the  lachrymal  passages  resulting  from  severe  and  long-continued  nasal 
catarrh,  from  impetigo  and  eczema  of  the  nasal  mucous  membrane,  from  influenza 
and  angina,  and  (inasmuch  as  the  respiratory  organs  suffer  greatly  in  the  acute 
exanthemata)  from  rubeola,  scarlatina,  but  especially  from  variola.  (Ad.  Schmidt.') 
Not  less  important  in  this  regard  are  syphilitic  and  scrofulous  disease  of  the  bones 
and  mucous  membrane  of  the  nasal  cavity,  also  tumors,  polypi,  cancer,  &c,  develop- 
ing in  the  nares,  pharynx,  antrum,  &c. 

Of  the  affections  of  the  edge  of  the  lid,  the  ulcerated  and  variolar  forms  of 
blepharitis  ciliaris  are  particularly  famous,  and,  of  the  conjunctival  inflammations, 
severe  trachoma.  However,  conjunctival  inflammations,  accompanied  by  great 
Chemosis,  lead  more  frequently  to  blennorrhcea  of  the  lachrymal  sac  ;  and  then  it  is 
apparently  not  so  much  a  propagation  of  the  process,  as  an  original  sympathetic 
affection  of  the  lachrymal  passages.  The  inflammation  is  very  extensive  from  the 
commencement,  and  the  lachrymal  sac  is  drawn  into  it. 

This  supposition  is  more  probable,  as  Chemosis  is,  in  fact,  very  analogous  to  ery- 
sipelas, and  this  affection  on  the  face  presents  by  far  the  most  frequent  cause  of 
blennorrhcea  of  the  lachrymal  sac.  Through  it  the  latter  disease  is  distantly  con- 
nected with  pyaemia,  puerperal  disease,  typhus  fever,  &c. 

"B;  Continued  impediments  to  the  normal  conduction  of  the  tears  are  important 
causes  of  the  disease.  In  fact,  the  affection  is  of  very  common  occurrence,  when 
the  inferior  opening  of  the  nasal  duct  is  rendered  impervious  by  cicatrices  in  the 
mucous  membrane  ;  also,  if  the  duct  is  narrowed  by  foreign  bodies,  polypi,  &c,  or 
if  the  canaliculi  or  puneta  are  obstructed.    Experience  teaches  that  even  the  ever- 
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sion  of  the  puncta,  if  it  prevents  for  some  time  the  entrance  of  the  tears,  causes 
and  keeps  up  the  disease,  and  finally  leads  to  atrophy  of  the  walls  of  the  passages. 

4.  Under  similar  circumstances,  all  are  not  alike  disposed  to  the  disease,  adults 
being  more  so  than  children,  old  people  more  than  those  in  the  prime  of  life,  women 
more  than  men ;  and  relaxed,  pale,  debilitated  individuals  more  so  than  stronger 
persons.  Moreover,  persons  with  flat  noses  are  especially  inclined  to  the  disease  in 
question.  (Hasner.) 

Course. — In  individuals  predisposed  to  it,  especially  in  relaxed,  debilitated  per- 
sons, lachrymal  blennorrhoea  often  develops  itself  quite  unnoticed.  It  has  usually 
existed  some  time,  when  the  patient  is  made  aware  of  his  state  by  the  occasional 
dropping  of  tears,  by  the  frequent  overflow  of  the  contents  of  the  sac,  and  the  misty 
vision  caused  by  it.  If,  however,  the  disease  is  developed  by  the  propagation  of 
inflammation  from  the  neighboring  parts,  it  is  usually  marked  from  the  commence- 
ment by  slight  redness,  sensitiveness,  and  swelling  at  the  angle  of  the  eye. 

When  the  protrusion  of  the  lachrymal  sac  has  reached  a  certain  grade,  the 
inflammatory  symptoms  soon  disappear,  and  the  blennorrhoea  continues  without 
further  particular  change  for  years,  or  even  for  life.  In  many  cases,  however, 
exacerbations  occur  from  time  to  time,  without  perceptible  cause,  show  themselves 
by  more  or  less  severe  inflammatory  symptoms,  and,  äs  a  rule,  result  in  an  increase 
in  volume  of  the  tumor.  But  on  the  other  hand,  the  disease  occasionally  recedes, 
and  under  favorable  circumstances  may  temporarily  entirely  recede,  subsequently 
to  reappear  suddenly. 

Results. — 1.  Lachrymal  blennorrhoea,  which  has  not  become  chronic,  may,  under 
favorable  circumstances,  recover  spontaneously  ;  this  is  especially  true  of  the  disease 
occurring  in  children.  It  is  said  to  go  away  of  itself  not  unfrequently,  at  puberty, 
or  during  the  first  months  of  pregnancy.  {Mackenzie.') 

2.  As  a  rule,  however,  unless  the  aid  of  art  be  invoked,  the  disease  exists  through 
life.  Then,  in  the  further  course,  the  swelling  usually  increases  somewhat,  while 
the  constituent  parts  of  the  lachrymal  passages  gradually  undergo  certain  changes, 
which  render  a  return  to  the  normal  state  more  difficult,  and  treatment  more  and 
more  insufficient. 

The  border  of  the  nasal  process  of  the  superior  maxillary,  which  helps  to  form  the  lachrymal 
fossa,  is  often  pressed  on  and  absorbed  ;  and  as  a  similar  loss  occurs  in  the  crest  of  the  lachrymal 
bone,  the  lachrymal  canal  is  then  obliterated.  (A?-lt.)  The  portions  of  the  orbicularis  covering 
the  lachrymal  sac  in  front  gradually  lose  their  power  of  contraction,  and  atrophy,  as  a  result  of 
the  pressure  and  tension  to  which  they  are  exposed.  The  same  is  true  of  the  connective-tissue 
mesh-work  covering  the  aponeurosis  of  the  lachrymal  sac  and  connected  with  the  ligament  of  the 
lid.  This  is  pressed  together  from  behind,  and  condenses  to  a  more  or  less  tendinous  layer, 
which  only  becomes  again  relaxed  with  difficulty,  so  that  the  filaments  grown  together  may 
separate,  and  their  interspaces  again  fill  with  delicate  loose  tissue. 

The  mucous  membrane  and  the  cavernous  tissue  of  the  lachrymal  passages  hypertrophy  under 
the  continued  proliferation  of  tissue,  and  the  latter  granulates  occasionally,  much  like  trachoma- 
tous conjunctiva.  They  may  remain  in  this  state  for  years,  or  even  for  life.  Sometimes,  how- 
ever, especially  in  high  degrees  of  protrusion  of  the  sac  and  its  coverings,  they  gradually  lose 
their  peculiar  character,  and  their  hypertrophied' tissue  is  destroyed.  The  walls  of  the  sac  «hen 
change  to  a  slightly  vascular,  pale,  hard,  aud  thick  tendinous  membrane,  which  intimately  unites 
with  the  fibrous  envelope,  and,  in  combination  with  the  latter,  presents  a  homogeneous  stratum 
of  relatively  slight  thickness.  The  secretion  now  changes  its  character ;  it  becomes  a  translucent 
yellowish  or  brownish  glue-like  substance,  which,  as  a  result  of  the  absorption  of  its  fluid  con- 
stituents, may  thicken  to  the  consistence  of  half-cooled  glue.    This  condition  was  formerly 
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described  as  "  rupture  and  dropsy  of  the  lachrymal  sac,  or  hernia  and  hydrops  sacci  lachry- 
malis."  (Ad.  Schmidt,  Beer.)  As  may  be  easily  understood,  its  occurrence  is  much  favored  by 
impassability  of  the  nasal  duct,  and,  in  the  state  in  question,  this  is  quite  a  frequent  occurrence. 
Apart  from  the  cicatritial  contraction  and  closure,  which  is  often  caused  by  partial  ulceration  of 
the  envelopes  of  the  duct,  we  must  take  into  consideration  the  shrinkage  that  usually  succeeds 
hypertrophy  of  the  mucous  membrane,  in  the  vicinity  of  the  nasal  duct ;  and  as  the  collecting 
secretion  and  tears  driven  in  by  muscular  action  do  not  have  the  effect  of  dilating,  as  they  do 
in  the  lachrymal  sac,  nothing  prevents  increasing  contraction  of  the  caliber.  According  to  this, 
hydrops  sacci  lachrymalis  ranks  with  the  "retention  cysts  "  of  the  larger  canals.    (  Virchow.) 

Where  the  flow  of  tears  is  permanently  impeded  by  eversion  or  closure  of  the  puncta  or  cana- 
liculi,  concentric  stricture  of  the  lachrymal  sac  occasionally  occurs,  as,  with  continued  shrinking 
of  its  walls,  the  secretion  also  stops.     (A.  Weber.) 

3.  The  inflammatory  exacerbations  that  frequently  occur  in  the  course  of  the 
lachrymal  blennorrhcea,  have  the  greatest  influence  on  the  subsequent  progress  of 
the  disease.  These  inflammations  often  recede,  it  is  true,  without  leaving  any 
decided  traces.  Frequently,  however,  they  lead  to  suppurative  perforation.  This 
opening  not  unfrequently  closes  again,  so  that  the  former  condition  is  restored  ;  but 
just  as  often  a  lachrymal  fistula  remains.  These  intercurrent  inflammations,  with 
or  without  suppurative  perforations,  often  cause  partial  ulceration  of  the  inner  wall 
of  the  sac,  but  particularly  of  the  membranous  nasal  duct.  This  of  course  exposes 
part  of  the  bone.  Then  the  roughness  felt  on  probing  the  parts  may  readily  cause 
a  diagnosis  of  caries.  Such  places  usually  coat  over  very  soon,  or  are  covered  by 
the  contraction  of  the  ulcerated  wall  of  the  sac.  The  subsequent  results  are  cicatri- 
tial contractions,  strictures,  and,  exceptionally,  obliteration  of  the  nasal  ducts. 

4.  In  very  rare  cases  dacryoliths  or  lachrymal  calculi  form  in  the  lachrymal  passages.  These 
may  excite  severe  inflammations,  and  thus  prove  the  direct  cause  of  the  state  described  in  para- 
graph 3.     (Desmarres.) 

5.  Later,  lachrymal  blennorrhcea  is  also  sometimes  combined  with  emphysema  of  the  lachry- 
mal sac,  which  is  characterized  by  air  passing  into  and  expanding  the  sac  at  every  strong 
expiration,  and  particularly  on  blowing  the  nose,  sneezing,  &c. ;  or  the  contents  of  the  sac  may  be 
blown  in  bubbles  through  the  puncta.  Impairment  of  the  valve  at  the  nasal  end  of  the  tube  has 
been  considered  (Hasner)  as  the  cause  of  this  symptom ;  this  is,  however,  a  mistake.  If,  with 
this  extraordinary  permeability  of  the  tube,  a  wound  or  ulceration  of  the  wall  of  the  sac  occur, 
an  air-tumor  readily  forms  in  the  sub-cutaneous  and  submucous  tissue  of  the  canthus.  (Arlt, 
Hau,  Graefe.) 

The  Treatment  aims  at  removing  the  existing  disturbance  of  nutrition,  and  the 
restoration  of  the  protruded  sac  to  its  normal  size.  Another  indication  is  the 
removal  of  all  impediments  to  conduction.  "Where  this  does  not  appear  practicable, 
the  suffering  of  the  patient,  caused  by  the  disturbed  conducting  power,  must  be 
diminished  as  much  as  possible. 

1.  For  fulfilling,  the  causal  indications,  the  constitutional  and  local  treatment  of 
ozcena,  the  removal  of  polypi  or  other  outgrowths  from  the  nose  or  antrum,  the 
cure  of  chronic  inflammation  of  the  Schneiderian  membrane,  &c,  are  necessary. 
It  is  very  rare  that  we  have  to  remove  foreign  bodies,  lachrymal  calculi,  polypi,  &c, 
from  the  tear-passages  themselves. 

•  2.  In  simple  blennorrhcea  of  the  lachrymal  sac,  the  first  indication  is  to  prevent 
the  collection  of  tears  and  diseased  secretions  in  the  sac;  for  such  collections 
directly  prevent  the  contraction  of  the  sac  to  its  normal  size,  and  thus  become  an  im- 
mediate hindrance  to  the  return  of  the  normal  conditions  of  the  mucous  membrane. 
Moreover,  there  is  no  doubt  that  the  abnormal  tension,  and  especially  the  frequent 
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change  from  tension  to  relaxation  of  the  walls,  must  he  regarded  as  a  direct  inju- 
rious influence,  keeping  up  and  increasing  the  inflammation.  In  fact,  experience 
teaches  that  simple  blennorrhcea  of  the  tear-passages  may  he  cured  by  permanent 
relaxation  of  the  lachrymal  sac. 

a.  The  remedy  most  to  he  recommended  is,  undoubtedly,  the  slitting-up  of  one 
canaliculus,  and  subsequently  repeatedly  probing  the  nasal  duct.  {Boiornan.)  By 
slitting  up  the  outer  part  of  the  canaliculus,  which  is  thickly  spun  around  with 
muscular  fibers,  the  evacuation  of  the  lachrymal  sac  upward  is  greatly  facilitated, 
but  by  probing  the  nasal  duct  the  passage  downward  is  opened,  and  the  conditions 
of  nutrition  are  favorfcd  in  every  way. 

To  render  the  slitting-up  more  easy  and  certain,  it  is  well  first  to  dilate  the 
punctum  in  question  by  a  conical  probe,  or  by  the  successive  use  of  several  probes 
increasing  in  size. 

In  this  probing,  it  must  be  remembered  that  the  canaliculi  run  about  three  fourths  of  a  line 
nearly  perpendicularly,  but  somewhat  outward  from  the  puncta  ;  then,  forming  nearly  a  right  angle, 
they  become  horizontal ;  then,  respectively  ascending  and  descending,  they  reach  the  wall  of  the 
sac,  where  it  is  covered  by  the  palpebral  ligament.  Hence,  after  drawing  the  lid  downward  and  out- 
ward, we  introduce  the  probe  perpendicularly  through  the  punctum,  then  turn  it  horizontally 
and  carefully  push  it  obliquely  downward.  By  neglect  of  these  rules  we  may  easily  cause  injury — 
may  even  perforate  the  canaliculi,  and  form  false  passages. 

If  the  punctum  is  wide  enough,  the  blunt-pointed  blade  of  a  pair  of  angular  or 
straight  scissors  should  be  carefully  introduced,  and,  while  the  lid  is  somewhat  everted, 
should  be  passed  along  the  tube  to  a  point  behind  the  base  of  the  caruncle,  and  the 
canaliculus  should  then  be  slit  up  from  the  conjunctival  side  by  a  single  cut  of  the 

scissors. 

If  the  puncta  have  closed  from  cicatrices,  which  very  rarely  happens,  the  opening  must  be 
restored  by  thrusting  a  blade  of  sharp-pointed  scissors  through  the  papilla  from  the  inner  lip  of 
the  lid,  or  by  making  a  cut  obliquely  to  the  perpendicular  portion  of  the  canaliculus,  about  half  a 
line  from  the  edge  of  the  lid.  {Bowman.)  The  latter  is  especially  necessary  when  the  closure  has 
occurred  from  extensive  cicatritial  growth.  On  the  cut  surface  the  opening  of  the  tube  may 
easily  be  accomplished  by  probing,  and  there  is  then  no  further  obstacle  to  the  slitting  up. 

Moreover,  the  canaliculi  may  be  slit  with  advantage  to  counteract  the  annoying  dropping  of 
the  tears  when  there  is  no  blennorrhcea  of  the  lachrymal  sac,  as  often  happens  when  the  pnucta  have 
been  cicatritially  contracted  or  closed  by  precedent  inflammation  of  the  edges  of  the  lids,  or  from 
any  other  cause;  or  if  the  edge  of  the  lid  does  not  come  close  to  the  globe,  but  is,  however,  uot 
far  enough  off  to  render  necessaiy  or  advisable  a  more  extensive  operation. 

If  the  punctum  be  only  somewhat  contracted  or  covered  by  a  layer  of  epidermis  (as  occurs  not 
onfrequently),  simply  probing,  as  above  advised,  usually  suffices  to  arrest  permanently  the  annoy- 
ing dropping  of  tears. 

To  gain  entrance  to  the  sac,  the  lower  canaliculus  is  usually  slit  up.  Some, 
however,  prefer  the  upper.  In  favor  of  the  latter  choice  is  the  fact,  that  continued 
probing,  as  is  necessary  in  the  treatment  of  lachrymal  blennorrhcea,  by  great  tension 
of  the  inner  angle,  readily  causes  cicatritial  closure  of  the  inuer  end  of  the  tube,  and 
it  is  most  important  to  preserve  the  permeability  of  the  lower  canaliculus,  as  this 
acts  the  principal  part  in  the  conduction  of'the  tears.  Where  an  external  fistula 
already  exists,  the  danger  of  obliteration  causes  it  to  appear  preferable  to  probe 
through  the  lower,  but  at  the  same  time  to  slit  up  one  or  both  of  the  canaliculi  to 
facilitate  the  evacuation  of  the  sac.  Of  course,  the  external  opening  must  then  be 
maintained  by  the  introduction  of  a  greased  tent. 
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This  tent  should  not  be  longer  than  is  necessary  to  keep  it  in  the  wound.  If  too  long,  the  end 
curled  up  in  the  lachrymal  sac  acts  on  the  mucous  membrane  as  a  foreign  body.  The  greasing 
is  requisite  to  prevent  closure  of  the  fistulous  orifice  by  the  drying  secretion.  To  prevent  the 
tent  from  falling  out,  we  should  fasten  its  external  end  to  the  cheek  by  adhesive  plaster. 

•For  probing,  we  may  use  a  series  of  graduated  sounds  of  malleable  metal,  ivory, 
or  born,  rounded  at  one  end,  bulbous,  of  equal  thickness  tbrougbout,  and  of  sizes 
varying  from  tbat  of  a  thread  to  that  of  a  moderately-thick  cord.     (Bowman.) 

[Dr.  H.  W.  Williams,  of  Boston,  speaks  highly  of  probes  "made  with  bulbous 
extremities,  of  the  sis  sizes  of  Bowman's  scale,  but  witb  the  third  of  the  probe 
nearest  the  end  much  more  slender  than  the  remaining  portion."'  "The  probes 
should  be  of  alloyed  silver,  not  too  pure,  that  they  may  have  an  elastic  flexibility 
without  being  liable  to  bend  too  readily."] 

We  first  take  a  fine  probe,  curve  it  slightly,  and,  while  drawing  the  lid  down- 
ward and  outward,  pass  it  obliquely  (nearly  horizontally)  through  the  divided  cana- 
liculus to  the  inner  wall  of  the  sac.  When  we  feel  it  against  the  bone,  turning  the 
convexity  backward  and  inward  (Fig.  73),  we  pass  it  down  along  the  wall  of  the 
sac,  and  very  carefully  through  the  upper  opening  of  the  nasal  duct. 

It  is  often  difBcult  to  find  the  opening  at  first,  as  the  membrane  is  much  puffed  out,  and  the 
probe  often  passes  into  the  folds  surrounding  the  opening.  Much  searching  around,  or  even 
roughly  bearing  on,  or  strongly  pressing  forward  the  probe,  are  highly  iujurious.  The  inflam- 
mation is  thereby  greatly  encouraged,  the  swelling  of  the  mucous  membrane  increased,  so  that 
the  object  of  the  probing  is  directly  opposed.  Occasionally  the  mucous  membrane  is  even 
pierced,  and  a  false  passage  formed,  the  bone  partially  exposed,  and  so  a  possible  cause  presented 
for  cicatrices,  which  greatly  endanger  the  functional  power  of  the  tear-passages.  Such  injuries  of 
the  mucous  membrane  show  themselves  by  hemorrhage  from  the  cunaliculi,  or  from  the  nose. 

If  we  do  not  succeed  in  reaching  the  nasal  duct 
without  great  pains,  it  is  better  to  give  up  the  attempt 
at    once,    especially   when    the    existing   inflammation 
requires  some  attention.     Usually,  after  slitting  up  the 
canaliculus,   a  diminution  of   the  inflammatory  action 
occurs,  the  passage  becomes  more  pervious  each  day, 
the.  lachrymal  sac  fills  up  but  slightly,  the  difficulties 
of  the  patient  diminish,  and  finally  probes  may  be  used 
without  danger,  and  with  evident  advantage.  In  probing 
the  nasal  duct,  it  must  be  remembered 
that  it  does  not  pass  directly  down, 
but  somewhat  backward  and  outward. 
When    the    probe    has    entered    some 
distance  into  the  nasal  duct,  its  upper 
end  (Fig.  73)  should  lie  near  the  supra- 
orbital notch,  and  should  remain  in  this 
position  without  aid  from  the  finger. 

While  lying  in  the  passages,  the  probe 
should  excite  no  pain  or  disagreeable  feeling 
of  pressure.  Where  this  does  occur,  it  has 
probably  caused  some  injury,  or  is  not  suita- 
bly curved.  It  should  always  be  borne  in 
mind,  ttrat  the  shape  of  the  nasal  duct  varies 
greatly,  and  almost  every  case  requires  a  dif- 
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ferent  curve  of  the  sound.  Whoever  neglects  this  will  constantly  find  strictures  that  do  not  exist. 
But,  if  the  probe  should  be  once  forced  into  the  nose,  the  patient  will  scarcely  bear  it,  as  the  feel- 
ing of  pressure  extending  to  the  teeth,  soon  increases  so  as  almost  to  cause  fainting. 

It  is  very  important,  also,  to  satisfy  ourselves  that  the  probe  has  been  actually  introduced 
into  the  nose.  To  prove  this,  we  may  introduce  a  second  sound  below  the  inferior  turbinated 
bone,  and  seek  to  touch  the  end  of  the  first. 

When  the  probe  has  reached  the  nasal  cavity,  we  should  leave  it  there  a  few 
minutes  before  withdrawing  it.  The  next  day  the  operation  is  to  be  repeated,  and 
so  on,  but  the  time  the  probe  is  left  in  position  is  to  be  increased  by  degrees  to  half 
an  hour,  and  thicker  ones  are  to  be  gradually  used. 

In  simple  blennorrhoea  of  the  lachrymal  sac,  which  is  not  too  chronic,  the  muco- 
purulent secretion  usually  diminishes  under  this  treatment  within  a  few  weeks, 
acquires  more  and  more  the  character  of  pure  mucus,  and  finally  dries  up,  while 
simultaneously  the  annoying  dropping  of  tears  ceases.  If  the  condition  approaches 
such  a  termination,  it  is  well  to  undertake  probing  only  at  long  intervals.  It  should 
not,  however,  be  entirely  dispensed  with,  even  when  the  blennorrhoea  appears  per- 
fectly cured,  as  closure  of  the  internal  opening  of  the  passage  easily  occurs;  and, 
for  fear  of  this  occurrence,  it  is  well  to  continue  the  probing  every  other  week  for 
a  long  while,  to  prove  and  maintain  the  perviousness  of  the  passage.  For  this  pur- 
pose it  is  well  for  the  patient  to  learn  to  probe  himself,  as  is  readily  done  by  those 
who  are  at  all  dexterous. 

Where  the  blennorrhoea  is  very  obstinate  and  the  discharge  very  free,  besides 
probing  the  duct,  we  may  use  astringents,  such  as  catgut,  soaked  in  a  weak  solu- 
tion of  nitrate  of  silver.  (Bau.)  But  we  may  readily  use  astringent  injections 
through  the  divided  canaliculus,  or  by  the  external  fistula  through  which  we  probe. 
Weak  solution  of  sulphate  of  zinc  or  copper,  one  to  three  grains  to  the  ounce  of 
water,  are  ordinarily  used.  Nitrate  of  silver,  tincture  of  opium,  and  tincture  of 
iodine,  although  much  recommended,  are  objectionable,  as  the  passage  of  part  of  the 
fluid  into  the  pharynx  can  not  always  be  avoided ;  hence  serious  accidents  may  arise. 
To  favor  the  astringent  action  as  much  as  possible,  it  is  well  to  precede  the  applica- 
tion of  the  remedy  by  an  injection  of  warm  water,  to  wash  out  the  tear-passages. 
The  injections  are  made  with  the  lachrymal  syringe,  a  small  glass  syringe  with  a 
silver  nozzle,  which  terminates  in  a  fine  curved  tube. 

Instead  of  the  syringe  we  may  use  a  small  bag  of  vulcanized  caoutchouc,  which  terminates  in 
a  fine  tube.  (Jaescke.) 

Actual  cauterization  of  the  wall  of  the  sac,  with  nitrate  of  silver  or  with  sounds  of  laminaria 
digitata  impregnated  with  it,  is  scarcely  necessary,  but  they  are  recommended  in  cases  where  the 
mucous  membrane  of  the  duct  is  very  pufl'y  and  thickened.  (A.  Weber.) 

If,  in  consequence  of  continued  probing,  after  the  blennorrhoea  has  been  cured,  a 
closure  of  the  inner  opening  of  the  tube  has  occurred,  which  usually  causes  a 
relapse  of  the  blennorrhoea,  we  must  perforate  the  obstructing  cicatrix  with  a 
metallic  sound  introduced  through  the  divided  canaliculus,  then  pass  the  blunt  point 
of  a  pair  of  fine  scissors  as  far  as  the  lachrymal  sac,  and  cut  through  the  upper  wall, 
anterior  to  the  caruncle,  thus  forming  a  new  opening,  through  which  the  probing 
may  be  continued  till  complete  cure  results. 

Where  the  other  tube  is  still  pervious,  it  may  be  slit  up,  and  this  will  answer  the  purpose.  Fre- 
quently, however,  both  tubes  are  obliterated,  especially  when  they  open  near  each  other,  and  the 
slitting-up  the  wall  of  the  sac  can  not  be  avoided.    It  is  thought  that  inflammations,  induced  by 
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pressure  on  the  walls  of  the  tube  in  probing,  are  to  be  regarded  as  the  causes  of  such  cicatritial 
obliterations. 

5.  In  simple  blennorrhoea  of  the  lachrymal  passages,  the  daily  injection  of  astrin- 
gent solutions,  in  connection  with  the  introduction  of  probes  into  the  nasal  duct, 
from  an  external  fistula,  or,  if  the  latter  does  not  exist,  through  an  artificial  sac, 
eDJoys  an  old  and  well-deserved  reputation.  {Richter.) 

The  opening  of  the  lachrymal  sac  is  best  accomplished  by  a  sharp-poiuted  bistoury 
or  a  lancet.  The  instrument  is  to  be  introduced  close  under  the  middle  of  the 
palpebral  ligament,  and  nearly  perpendicular  to  the  surface  of  the  swelling,  and  the 
wound  enlarged  by  withdrawing  the  knife  outward  and  downward.  It  should  not 
be  introduced  deeper  than  is  necessary,  and  should  only  be  done  when  the  sac  is  full, 
for  fear  of  wounding  the  posterior  wall  of  the  duct.  That  the  lachrymal  sac  has 
been  actually  opened,  is  readily  seen  from  the  escape  of  tears  and  muco-pus  through 
the  opening,  as  well  as  by  the  collapse  of  the  swelling. 

After  the  opening  we  should  prove  the  perviousness  of  the  nasal  duct  by  probes. 
If  it  is  found  pervious,  at  first  fine  catgut  bougies,  then  larger  ones,  are  passed  in  and 
left  for  twenty-four  hours,  and  are  then  replaced  by  others.  Each  change  of  the 
gut  should  be  preceded  by  injections  of  warm  water,  followed  by  an  injection  of  a 
slightly-astringent  solution.  The  piece  of  gut  used  must  be  long  enough  to  extend 
into  the  nose,  and  for  the  other  end  to  be  fastened  to  the  cheek  by  a  piece  of  adhe- 
sive plaster.  When  the  morbid  secretion  has  been  arrested,  a  piece  of  lead  wire 
(Scarpor's  lead  nail)  should  be  introduced  and  worn  for  a  time,  so  as  finally  to  close 
up  the  fistula. 

The  final  results  of  this  treatment,  which  has  been  recently  discarded,  are 
certainly  not  inferior  to  those  of  the  method  before  described  (a),  and  quite  recently 
it  has  been- again  advocated.  (Secondi.)  Still,  wearing  a  plaster  for  weeks  or  months, 
and  a  steady  purulent  discharge,  which  dries  into  crusts,  is  very  annoying  to  many 
patients,  and  explains  the  preference  for  the  use  of  probes  through  the  canaliculus. 
Any  one  not  having  sufficient  dexterity  for  the  latter  does  better  with  the  catgut ; 
at  least,  he  can  not  injure  the  patient  as  readily. 

The  use  of  filamentary  bougies  instead  of  catgut  (Ad.  ScJimidt)  is  more  troublesome  and 
hardly  so  useful,  as  the  swelling  of  the  latter  is  very  favorable  for  the  dilatation  of  the  duct. 

c.  There  is  a  bloodless  but  less  trustworthy  method  that  can  only  be  used  at  the  very  commence- 
ment of  the  disease ;  that  is,  as  soon  as  any  collection  forms  in  the  sac,  to  drive  it  into  the  nose  by 
pressing  on  the  swelling  from  without,  and  to  use  astringent  solutions  frequently  during  the  day. 
Injections  of  astringent  solutions,  as  well  as  probing  the  duct  through  the  undivided  canaliculus, 
are  useless.  It  is  difficult  to  employ  these  methods  without  wounding  or  at  least  greatly  irritat- 
ing the  latter. 

Probing  and  injecting  the  duct  through  the  nose  has  also  been  advised.  (Laforest,  Gensoul). 
For  this  purpose  catheter-like  instruments  are  used.  This  mode,  however,  offers  no  advantage 
over  that  through  the  divided  canaliculus  or  through  an  external  fistula.  Moreover,  its  perform- 
ance is  much  more  difficult,  particularly  as  the  inferior  opening  of  the  nasal  duct  varies  greatly, 
as  well  in  form  as  in  position.     Hence  there  is  no  great  practical  value  in  the  proceeding. 

3.  In  severe  and  old  cases,  with  great  dilatation  of  the  sac,  restoration  to  the 
normal  state  requires  a  long  time,  if  it  be  not  impossible  on  account  of  the  changes 
in  the  mucous  membrane,  but  still  more  from  the  contraction  and  ulceration  of  the 
layer  of  connective  tissue  covering  the  sac  externally  and  anteriorly.  >  This  resumes 
its  normal  state  with  difficulty  ;  but  often  its  contraction  is  only  marginal  or  incom- 
plete, if  new  collections  of  secretion  be  immediately  prevented  by  opening  the  sac  or 
slitting  up  a  canaliculus.     But,  as  long  as  the  wall  of  the  sac  is  relaxed,  the  amount 
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and  quality  of  the  secretion  does  not  become  normal,  and  the  blennorrhcea  continues. 
It  is,  therefore,  advisable  to  diminish  the  wall  of  the  sac  by  an  operation.  For  this- 
purpose,  the  distended  sac  should  be  opened  with  a  bistoury,  and  starting  from  the 
puncture,  we  should,  with  the  scissors,  cut  out  a  myrtle-leaf-shaped  piece  from  the 
wall  and  the  superjacent  layers,  skin  included ;  the  long  axis  of  this  piece  should  run 
from  the  middle  of  the  tarsal  ligament,  outward  and  downward.  (Bowman.)  The 
wound  rapidly  closes,  except  a  small  opening,  and  even  this  will  close  if  we  probe 
the  duct  through  a  divided  canaliculus.  The  closure  is  much  favored  by  wearing  a 
protective  bandage,  which  presses  a  small,  hard  charpie-pad  against  the  canthus. 

Instead  of  cutting  out,  many  recommend  a  partial  destruction  of  the  outer  wall  of  the  sac,  with 
nitrate  of  silver,  caustic  potash  (Critchett),  chloride  of  antimony  (Secondi),  &c.  But  it  is  too 
difficult  to  limit  their  action,  and  the  opening  of  the  duct,  or  the  entrance  to  the  nasal  duct, 
may  be  cicatritially  contracted  or  even  closed.  Causing  ectropion  of  the  lower  lid  and  punctum, 
to  limit  the  conduction  of  tears  into  the  duct  (A.  Weber),  is  at  least  superfluous.  This  does  not 
prevent  filling  up  of  the  sac,  but  rather  favors  it,  for  the  withdrawal  of  the  tears,  which  should 
dilute  it,  permits  thickening  of  the  muco-purulent  product  from  the  walls  of  the  sac,  and  closes 
the  exit. 

4.  Contractions  of  the  nasal  duct,  dependent  only  on  inflammatory  swelling  and 
hypertrophy  of  the  mucous  membrane,  scarcely  require  special  treatment,  as  they 
usually  disappear  rapidly  under  the  treatment  for  lachrymal  blennorrhcea  described 
under  2.  a,  so  that  the  use  of  probes  of  increasing  caliber  becomes  easier  each 
day,  and  finally  fluids  injected,  pass  in  a  full  stream  through  the  nose.  Even  if  the 
nasal  duct  has  already  begun  to  contract  from  destruction  of  its  tissue,  or  if,  from 
partial  ulceration,  tendinous  cicatrices  have  formed,  which  contract  more  and  more, 
and  cause  a  stricture  at  some  part,  probing  daily,  often  suffices  to  restore  the  normal 
state,  or  at  least  to  dilate  the  contracted  part  and  stop  further  contraction.  But  then 
the  probing  must  be  continued  for  months  in  order  to  fulfill  the  purpose. 

Probes  of  laminaria  digitata  (CritcJiett)  for  dilating  strictures  of  the  duct,  are  useless  or  even 
dangerous,  as  they  dilate  the  contracted  part  least,  for,  passing  it  with  difficulty,  all  moisture  is 
removed  from  them,  and  hence  they  swell  little,  if  at  all,  at  that  point,  until  they  ar.e  moisteued  by 
diffusion  of  the  fluid  from  above  and  below  the  stricture.  But  if  we  wait  for  this  to  occur  it  is 
difficult  to  extract  the  sound  again,  as  the  lower  end  has  meanwhile  swelled  so  much,  that  it  can 
scarcely  pass  the  contracted  part  without  tearing  it.  It  is  said  that  we  may  guard  against  this 
danger  by  covering  the  lower  end  of  the  sound  with  copal  varnish,  and  only  introducing  it  so  that 
the  part  covered  by  the  water-proof  coating  may  extend  just  below  the  stricture.  (A.  Weber.)  But 
this  is  easier  said  than  done,  and  without  very  careful  measurement  the  dangers  are  not  lessened. 

Metal  probes  certainly  answer  the  purpose  better,  as,  from  their  unyielding  nature,  they  press 
most,  just  at  the  contracted  part,  cause  it  to  give  way,  and  finally  atrophy.  By  gradual  recourse  to 
higher  and  higher  numbers,  with  patience  we  may  obtain  a  passage  not  much  less  than  the  normal, 
uud  which  will  at  all  events  suffice  for  the  conduction  of  the  tears. 

For  the  same  reason  we  should  avoid  the  use  of  thick  wax  bougies  and  elastic  catheters.  (A. 
Weber,  Jaesclie.)  Besides,  their  introduction  renders  necessary  considerable  operations,  that  are  by 
no  means  free  from  danger ;  for,  to  prepare  a  way  for  them,  not  only  must  a  canaliculus  be  slit  up, 
but  from  its  median  end  the  outer  wall  of  the  sac  must  be  slit  three  to  five  millemetres,  and  the 
tendinous  framework,  passing  backward  from  the  inner  palpebral  ligament,  must  be  divided  sub- 
cutaneously.  (A.  Weber.)  Others  make  also  a  preliminary  division  of  the  stricture,  by  means  of  a 
delicate  tenotome,  which  is  introduced  on  a  conical  grooved  director,  or  is  simply  thrust  into  the 
nasal  duct  and  through  the  stricture.  {Jaesclie.) 

The  dilatation  by  means  of  catgnt  soaked  in  solution  of  nitrate  of  silver  is  less  severe.  The  gut 
is  introduced  through  an  external  fistula  already  existing,  or  one  artificially  made;  it  is  previously 
cut  into  pieces  of  suitable  length,  freed  from  fat  by  washing  in  a  solution  of  caustic  potash,  and 
then  soaked  from  four  to  eight,  hours  in  a  solution  of  nitrate  of  silver  (one  part  to  ten  of  water)  to 
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the  depth  that  it  is  to  penetrate  the  stricture.  After  soaking,  it  should  be  left  hanging  vertically 
in  a  dark  place  to  dry,  and  then  kept  in  a  dark  glass  till  used.  First  thin,  and  as  it  becomes 
possible,  thicker  probes  are  to  be  introduced,  till  their  soaked  end  is  grasped  by  the  stricture. 
They  are  to  be  renewed  daily  till  the  object  is  accomplished,  and  injections  pass  in  a  full  stream 
through  the  nose.  (Jiau.) 

Years  ago  attempts  were  made  to  render  permeable  the  lower  part  of  the  tear-passages,  by 
healing  the  opening  over  a  metallic  tube.  These  tubes  were  made  of  gold  or  silver,  and  of  the 
shape  of  the  bony  nasal  duct,  and  had  at  their  upper  end  a  small  border,  to  give  them  a  point  of 
support  at  the  upper  opening  of  the  duct,  and  prevent  their  sinking  in.  After  the  improvement 
of  the  blennorrhea  in  the  usual  way,  and  a  sufficient  dilatation  of  the  nasal  duct,  these  cannula 
were  introduced,  and  the  fistula  caused  to  heal  up  over  them.  Many  patients  wore  them  for  a 
long  time.  [At  a  meeting  of  the  New  York  Ophthalmological  Society,  we  heard  Dr.  Edward 
Delafield  relate  a  case  where  a  tube  had  been  worn  for  thirty  years.]  In  others,  however,  the 
bony  passage  wore  away  under  the  pressure,  and  the  cannula,  becoming  loose,  sunk  down.  In 
others,  again,  the  most  troublesome  diseases  of  the  bones  occurred,  rendering  the  removal  of  the 
cannula  necessary.  The  results  were  never  permanent,  as  the  cannula  became  stopped  up  by  lach- 
rymal calculi,  and  the  disease  of  the  duct  returned  in  an  increased  degree.  In  some  cases  the 
contents  of  the  sac  made  for  themselves  a  passage  alongside  of  the  inclosed  and  obstructed  cannule. 
(Fried,  Jaeger.) 

It  can  not  be  too  niuch  insisted  on,  that  an  entire  closure  of  the  nasal  duct  is  an 
excessively  rare  occurrence,  and  that,  by  repeated  attempts  with  probes  of  different 
curvatures,  we  may  almost  always  find  a  permeable  opening  in  the  contracted  part, 
which  will  permit  us  to  use  the  treatment  by  probes  (2.  a),  and  after  a  time  the 
treatment  by  bougies  (2.  5).  But  these  two  methods  accomplish  all  that  we  can 
reasonably  hope  for.  The  various,  and  sometimes  very  artificial,  operations  recently 
proposed,  were  hardly  announced  before  they  were  eagerly  seized  upon. 

5.  If  we  encounter  an  actual  obliteration  of  the  nasal  duct,  we  must  attempt  to 
perforate  it  with  instruments  or  caustic.  If  the  upper  opening  of  the  duct  is  closed, 
the  sac  must  first  be  freely  opened,  or,  where  an  external  fistula  exists,  it  should  be 
dilated  to  several  lines  diameter,  by  compressed  sponge;  then  the  cavity  should  be 
carefully  washed  out,  and  the  cicatrix  bored  through  with  a  pointed  stick  of  miti- 
gated nitrate  of  silver,  and  the  excess  of  caustic  washed  away  by  injecting  water. 
But  if  the  cicatrix  is  situated  further  down  the  duct,  the  passage  to  it  should  be  facili- 
tated by  repeated  probing,  until  the  probes  pass  without  obstruction  to  the  point 
of  obliteration.  When  this  has  been  done,  gut  bougies,  whose  lower  ends  have  been 
soaked  in  nitrate  of  silver,  may  be  introduced,  and  renewed  daily,  till  the  cicatrix 
is  perforated.  (Rati.)  The  object  is  more  certainly  and  rapidly  attained  by  a 
flexible  probe,  whose  lower  end  is  sharpened  like  a  trocar,  and  which  is  pushed 
through  the  obstructing  mass.  (A.  Weber.)  To  protect  the  lateral  walls  of  the 
tube  from  injury,  we  may  cover  the  sharpened  end  with  a  piece  of  wax  before 
introducing  it. 

If  the  obliteration  is  caused  by  a  thin  cicatrix,  these  methods  will  certainly  suf- 
fice to  restore  a  passage,  which  may  be  kept  open  by  subsequent  treatment  with 
probes  or  bougies  (2).  But  if  a  considerable  extent  of  the  nasal  duct  is  obliterated, 
or  shrunk  to  a  solid  cord,  little  can  be  expected.  Then  the  probes  and  caustics 
rarely  ever  pass  through  the  axis  of  the  cicatrix,  but  through  the  wall  of  the  sac  and 
alongside  of  the  cicatrix.  In  fortunate  cases,  a  false  passage  is  formed  along  the 
bones,  which  can  only  communicate  with  the  nasal  cavity  through  a  wound  in  the 
Schneiderian  membrane.  But  the  puffy  mucous  membrane  renders  the  formation 
of  a  permanent  fistula  in  it  very  difficult. 

This  circumstance   renders  unreliable  the    operation  for  perforating  the  lachrymal  bone 
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(BicMer),  which  was  popular  ages  ago,  and  has  again  recently  been  advocated.  (Folts.)  Still,  it 
can  not  be  denied  that,  if  daily  probing  is  continued  long  enough,  a  permanent  communication 
may  be  obtained  between  the  sac  and  the  nasal  cavity.  In  cases  where  the  closure  of  the  nasal 
duct  followed  caries  of  part  of  the  superior  maxillary,  a  fistulous  communication  between  the 
cavity  of  the  sac  and  the  nose,  or  between  the  former  and  the  antrum  Highmorianii,  was  fre- 
quently attained,  and  even  made  permanent,  as  it  seemed. 

6.  The  healing  up  of  external  lachrymal  fistulas,  whether  dependent  on  suppura- 
tive perforation  or  on  an  operation  for  making  a  passage  to  the  duct,  is  not  generally 
difficult,  provided  the  conducting  power  of  the  nasal  duct,  or  of  the  passage  taking 
its  place,  remains,  and  the  regurgitation  of  the  contents  of  the  sac  through  a  divided 
canaliculus,  can  easily  occur.  In  simple  blennorrhcea  of  the  sac,  closing  of  any 
existing  fistula  frequently  occurs  without  any  treatment,  when  a  divided  canaliculus 
is  used  for  probing.  Those  fistulas  that  have  long  been  used  for  injections  and 
probes  are  usually  somewhat  more  obstinate.  In  such  cases,  as  well  as  where  the 
fistula  has  coated  over,  the  walls  must  be  freshened  before  a  cure  can  be  expected. 
For  this  purpose,  a  thin  stick  of  nitrate  of  silver  should  be  passed  deeply  into  the 
sinus,  and  moved  about  till  we  feel  certain  there  will  be  a  deep  slough.  A  day  or 
two  after,  the  slough  should  be  removed  by  injections  of  tepid  water  or  forceps,  and 
the  wound  closed,  as  before  advised. 

The  cure  may  be  much  favored  by  painting  collodion  over  the  external  opening 
of  the  fistula. 

For  this  purpose,  after  completely  evacuating  the  sac,  and  carefully  drying  the  skin,  while  the 
patient  has  the  eyes  gently  closed,  we  should  paint  a  sufficient  quantity  of  collodion  over  the 
fistulous  opening.  The  collodion  flows  somewhat,  and  as  it  hardens  rapidly,  it  forms  a  mem- 
branous covering,  clinging  to  the  integument,  which  prevents  access  of  the  air  to  the  fistula,  and 
also  prevents  the  evacuation  of  the  contents  of  the  sac  through  the  fistula.  The  covering  usually 
remains  adherent  for  a  week  or  more,  and  meanwhile  the  fistula  is  permanently  closed.  Still,  it 
is  well  to  add  a  drop  or  two  of  collodion  daily,  to  replace  what  has  been  lost  by  rubbing,  &c.  If, 
from  the  pressure  of  the  contents  of  the  sac,  the  covering  of  collodion  should  be  partlydetached, 
and  the  tears  escaping  from  under  it  moisten  the  lower  part  of  the  face,  we  must  remove  the  entire 
covering,  and  repeat  the  process.  In  the  worst  cases,  we  may  apply  a  monocular  pressure-band- 
age for  a  few  days.  The  pressure  of  the  pad  of  charpie  increases  the  resisting  power'of  the  covering, 
and,  by  arresting  the  winking  of  the  lids,  limits  the  pressure  of  the  tears  into  the  sac,  and  thus 
into  the  fistula. 

7.  Destruction  or  obliteration  of  the  lachrymal  sac  daily  loses  supporters  in 
proportion  as  the  methods  of  treatment  of  its  diseases  improve,  and  particularly 
as  dexterity  in  handling  the  probes  increases ;  while,  quite  recently,  in  simple 
lachrymal  blennorrhoea  that  was  at  all  obstinate,  the  sac  was  obliterated  without 
hesitation,  "because  it  was  quicker."  (Graefe.)  At  present  there  are  many  oculists 
who  doubt  if  the  operation  should  ever  be  done.  (Botoman;  A.  Weber,  JaescJie.) 
From  the  above,  we  may  certainly  suppose  that  this  operation  is  only  indicated  in 
the  rarest  cases,  and  should  be  the  last  remedy  resorted  to,  when  all  attempts  to 
give  a  certain  amount  of  permeability  to  the  conducting  apparatus  have  failed,  and 
the  existence  of  a  constantly  filling  and  rupturing  swelling,  or  a  constantly  dis- 
charging external  fistula,  become  unbearable  to  the  patient.  But  we  must  be  very 
careful  about  asserting  that  it  is  absolutely  n'ecessary ;  for  there  is  nothing  more 
mortifying  to  the  attending  physician,  than  when  he  has  declared  a  disease  of  the 
sac  incurable,  and  when  he  has  attempted  obliteration,  to  have  it  get  well  with 
restoration  of  the  conducting  power.  Such  cases  do  occur.  Even  in  extensive 
cicatrization,  as  a  result  of  caries  or  necrosis  of  the  neighboring  bones,  in  hydrops 
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sacci  lachrymalis  with  complete  closure  of  the  upper  opening  of  the  nasal  duct  and 
of  the  canaliculi,  that  is,  under  circumstances  which  are  usually  considered  in- 
curahle,  after  unsuccessful  attempts  at  obliteration,  the  duct  has  again  been  rendered 
pervious,  and  even  a  false  passage  into  the  conjunctival  sac  formed,  the  fistula  closed 
up  under  repeated  probing,  and  a  permanent  conduction  maintained.  Of  course, 
such  occurrences  were  more  frequent  when  obliteration  was  still  fashionable.  In 
these  cases,  fortunately,  a  suitable  metbod  of  operation  had  not  been  cbosen,  and 
only  apparent  closures  occurred,  which  gave  a  chance  for  the  passages  to  open 
again. 

The  obliteration  of  the  lachrymal  sac  is  very  difficult,  as  long  as  tears  are  constantly  pressed 
through  the  canaliculi.  These  make  for  themselves  a  passage  through  the  granulations,  that 
shoot  up  after  cauterization  of  the  mucous  membrane,  so  that  a  fistula  always  remains.  Hence  a 
considerable  portion  of  the  canaliculi  must  be  cauterized  before,  or  at  the  same  time  that,  the  sac 
itself  is  destroyed. 

To  close  up  the  lachrymal  sac,  its  inner  wall  must  slough  off  entirely,  to  a  certain  depth.  The 
best  remedy  for  this  purpose  is  nitrate  of  silver  ;  chloride  of  antimony,  strong  mineral  acids,  &c, 
do  not  answer  so  well,  as  they  are  less  easily  applied,  and  the  limitation  of  their  action  is  more 
difficult.  The  actual  cautery,  as  well  as  galvano-caustic,  'answer  well ;  but  they  frighten  the 
patient. 

To  use  the  nitrate  of  silver  most  successfully,  the  outer  wall  of  the  lachrymal  sac  must  be 
slit  up  as  far  as  possible ;  if  an  opening  already  exists,  it  should  be  enlarged  by  compressed 
sponge.  Then  a  stick  of  nitrate  of  silver  is  to  be  introduced  into  the  sac,  and  its  walls  and  the 
external  opening  very  thoroughly  cauterized,  so  that  we  may  be  certain  of  a  thick  and  complete 
eschar.  The  reaction  is  usually  moderate,  and  is  subdued  in  a  day  by  cold  compresses.  At  the 
end  of  forty-eight  hours,  the  eschar  projecting  into  the  outer  opening  of  the  fistula  is  to  be  sepa- 
rated from  the  walls  of  the  duct  by  a  spatula,  and  removed  by  forceps  introduced  far  in.  Under 
careful  traction,  the  whole  eschar  may  usually  be  drawn  out  connectedly. 

In  order,  if  possible,  to  attain  closure  by  the  first  intention,  a-  wad  of  charpie,  firmly  pressed 
to  the  size  of  a  bean,  is  to  be  laid  over  the  region  of  the  lachrymal  sac,  a  larger  and  less  compact 
wad  placed  over  this,  and  the  whole  secured  by  an  elastic  monocular  bandage,  which  is  to  be 
drawn  tight,  and  kept  securely  in  its  place.  The  object  of  the  bandage  is  not  only  to  keep  the 
edges  of  the  wound  in  apposition,  but  also  to  prevent  movements  of  the- lid. 

It  is  of  the  greatest  importance  that  a  thick  and  continuous  eschar  be  produced,  and  that  it 
be  removed  as  a.  wlwle  from  the  wound  after  forty-eight  hours;  for  all  that  remains  must  be 
removed  by  suppuration,  and  this  greatly  interferes  with  healing.  The  neglect  of  this  rule  aud 
of  the  pressure-bandage,  as  well  as  neglecting  to  obliterate  the  canaliculi,  is  the  cause  of  the  long 
time  hitherto  required  for  the  cauterization  of  the  lachrymal  sac. 

The  lachrymal  sac  is  not  always  destroyed  by  this  operation.  In  spite  of  all  care  it  sometimes 
fails,  especially  in  cases  where  suppuration  occurs  or  the  canaliculi  remain  pervious.  Then  the 
whole  proceeding  must  be  repeated. 

If  granulations  grow  from  the  wound,  they  must  be  cauterized  with  nitrate  of  silver,  and  kept 
in  subjection  by  tincture  of  opium.  If  the  inflammation  be  too  severe,  it  must  be  treated  by 
active  antiphlogistics.  The  occurrence  of  erysipelas  is  unfortunate ;  the  patient's  life  may  even 
be  endangered  by  it. 

Orbital  abscesses  have  also  been  observed  as  consequences,  which  have  involved  the  optic 
nerve  and  caused  blindness.  (Graefe.) 

The  dropping  of  tears,  which  continues  after  cauterization  of  the  sac,  usually  diminishes,  so  as 
not  to  annoy  the  patient  much,  as  it  only  becomes  apparent  when  there  is  increased  secretion. 

.  Authorities.— Ad.  Schmidt,  Krankheiten  des  Thränenorganes.  Wien.  1803.  S.  248,  271,  280, 
288,  810,  323,  329,  Z^.— Richter,  nach  A.  Schmidt,  1.  c.  S.  301,  343.— Beer,  Lehre  v.  d.  Augen- 
krankheiten II.  Wien.  1817.  S.  151. — Hasner,  Beiträge  zur  Physiol,  und  Path,  des  Thränenableit- 
ungsapp.  Prag.  1850.  S.  43,  58,  60,  66-88,  408,  413  ;  A.  f.  O.  I.  2.  S.  153,  155, 157  ;  Zeitschrift  der 
Wien.  Ae'rzte.  1860.  Nr.  24 ;  Verhandlungen  der  ophth.  Versammlung  zu  Heidelberg.  1859.  S.  28  ; 
Wien.   med.  Wochenschrift.  Spitalzeitung.  1862.  Nro.  22-33.— Stellwag,  Ophth.  II.  S.  1048, 1059, 
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Paris.  1863.  P.  lU.^-Critch'ett,  Lancet  1863,  1864;  Ann.  d'oc.  51.  Bd.  2-6  Liefg. ;  kl.  Monatbl. 
1863.  S.  364. — Kleemann,  Zeitschrift,  f.  Ophth.  V.  S.  459. — Zander  und  Geissler,  Verletzungen  des 
Auges.  Leipzig  u.  Heidelberg.  1864.  S.  104. — Fersten,  nach  Zander  1.  c.  S.  105. —  Virclioio,  Die 
krankhaften  Geschwülste  I.  Berlin  1863.  S.  249.— Graefe,  A.  f.  O.  I.  1.  S.  288,  291,  294,  Verhand- 
lungen der  ophth.  Versammlung  zu  Heidelberg.  1859.  S.  25,  26,  kl.  Monatbl.  1863.  S.  58. — Bau,  A. 
f.  O.  I.  2.  S.  161,  166,  171,  174.— .4.  Weber,  ibid.  VIII.  1.  S.  94,  95,  97,  100,  102,  106,  110;  kl. 
Monatbl.  1865.  S.  96,  98, 103,  105,  107, 108,  112.— Jaesclie,  A.  f.  O.  X.  2.  S.  166, 170, 173, 174,  177.— 
Pagenstecher  und  Sämisch,  kl.  Beobachtungen.  Wiesbaden  1861.  I.  S.  72,  74,  IL  S.  39. — Bowman, 
nach  Mackenzie,  Arlt,  Weber,  Jaesche. — Hirschler,  Wien.  med.  Wochenschrift.  1862.  Nr.  46. — 
Seconal,  Clinica  oc.  di  Genova.  Riassunto.  Torino.  1865.  S.  118,  120. — Scarpa,  Tratato  d.  pr.  mal. 
d'occhi.  I.  Pavia,  1816,  P.  1.  17,  26,  29,  33,  35,  46,  52.— Foltz,  Ann.  d.  oc.  1S65.  P.  136.— Gensoul, 
Laforesl,  nach  Hasner  1.  c.  S.  97. — Dupuytren,  nach  Mackenzie  1.  c.  P.  402. — Fr.  Jäger,  mündl. 
Mittheilung. — Lacaze,  Union  med.  1864.  S.  130. — F.  Williams,  Congr.  intern,  d'ophth.  Paris,  1863. 
P.  137.     \H.  W.  Williams,  Diseases  of  the  Eye,  P.  75. — Belaßeid,  verbal  communications.] 


ELEVENTH  SECTION. 

INFLAMMATION"  OF   THE  TISSUES'  OF  THE   ORBIT. 

Anatomy. — The  two  orbital  cavities  (a  horizontal  median  section  of  the  left 
one  is  given  in  Fig.  77)  resemble  in  form  oblique,  four-sided  pyramids  with  rounded 
angles.  Their  axes  are  about  an  inch  and  a  half  long,  horizontal,  and  so  directed 
that,  prolonged  posteriorly,  they  would  meet  behind  the  sella  turcica,  and  at  an  angle 
of  about  forty-five  degrees. 

The  entrance,  which  forms  the  base  of  the  pyramid,  is  a  square  with  rounded  angles,  whose 
plane  is  inclined  somewhat  outwardly,  so  that  extended,  it  would  meet  that  of  the  opposite  side  in 
an  obtuse  angle  at  the  nasal  spine.  Its  wall  projects  as  a  strong,  thick  rim  of  bone,  especially  at 
the  upper  outer  angle. 

The  inner  wall  of  the  orbit  is  nearly  perpendicular.  Antero-posteriorly  it  runs  parallel  to 
the  diameter  of  the  skull,  and  is  formed  of  the  os  planum  of  the  ethmoid,  a,  and  anteriorly  of  the 
lachrymal  bone,  b.  The  latter  articulates  anteriorly  with  the  nasal  process  of  the  superior  maxil- 
lary, c.  The  upper  wall  has  the  greatest  extent  of  surface.  It  is  curved  like  a  roof,  and  posteriorly 
sinks  down  very  much.  Its  outer  anterior  part  is  hollowed  out  and  forms  the  fossa  lachrymalis. 
It  is  mostly  composed  of  the  horizontal  part  of  the  frontal  bone;  it  is  very  thin,  sometimes  even 
perforated,  and  separates  the  .  * 

orbit  from  the  cranial  cavity,  p.     ~± 

but  anteriorly  and  internally 
from  the  frontal  sinus.  The 
inferior  wall  is  rather  level, 
is  somewhat  more  elevated 
posteriorly  than  anteriorly, 
and  divides  the  orbit  from 
the  antrum.  It  is  formed 
mostly  of  the  superior  max- 
illary, is  quite  thick,  and  con- 
tains the  infraorbital  eanal, 
with  the  nerves  and  arteries 
of  the  same  name.  The  outer 
wall  is  the  firmest  and  most 
resisting ;  its  surface  is  nearly 
perpendicular,  and  much  in- 
clined to  the  axis.  It  is  most- 
ly formed  of  the  great  wing 
of  the  sphenoid,  d  ;  anterior-  f 
ly,  however,  the  malar  pro- 
cess of  the  frontal  and  the 
malar  bone,  e,  combine  to 
form  it.  Behind  this  bone  lies 
the  muse,  temporalis,/. 

At  the  inner  upper  angle 
of  the  pyramidal  orbit  is  at- 
tached the  pulley  for  the 
trochlearis'  (superior  oblique) 
muscle.     The    outer   upper 

28     ' 
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angle  has  a  posterior  opening  three  fourths  of  an  inch  long,  and  one  to  two  lines  broad ; 
the  sphenoidal  fissure,  through  which  the  vena  ophthalmica  cerebralis  passes  back  to  the  cav- 
ernous sinus,  and  the  oculomotor,  trochlearis,  abducens,  and  first  branch  of  the  fifth  pair  of 
cerebral  nerves,  pass  out  into  the  orbit.  TJhe  lower  outer  angle  is  perforated  posteriorly  by  the 
spheno-maxillary  sinus,  which  connects  the  orbit  with  the  temporal  and  pteregoid  fossae.  Through 
this  fissure  pass  the  vena  ophthalmica  facialis,  and  the  infraorbital  and  a  sub-cutaneous  nerve. 

At  the  apes  of  the  orbit  is  the  foramen  opticum,  bounded  by  the  two  roots  of  the  small  wings 
of  the  sphenoid  (at  g),  through  which  the  optic  nerve  and  ophthalmic  artery,  h,  escape  from  the 
cranium. 

The  bony  walls  of  the  orbit  are  every  where"  covered  "with  periosteum  or  perior- 
bita. This  is  less  firmly  attached  to  the  surface  of  the  bones  than  to  the  sutures 
and  edges  of  the  fissures.  At  the  latter,  it  is  continuous  with  the  dura  mater  and 
the  periosteum  of  the  neighboring  bones  of  the  face,  while  at  the  same  time  it  forms 
sheaths  for  the  nerves  and  vessels.  At  the  edge  of  the  optic  foramen,  the  periorbita 
thickens  to  a  firm,  tendinous  ring,  from  which  the  four  recti  and  the  superior  oblique 
muscles,  as  well  as  the  elevator  of  the  upper  lid,  arise. 

The  space  between  the  eye-ball,  *,  and  the  walls  of  the  orbit,  is  filled  by  a  very 
loose  connective  tissue,  Tc,  richly  strewn  with  fat.  This  connective  tissue  is  thick- 
ened in  some  places,  and  thus  forms  sheaths  for  the  muscles,  vessels,  and  nerves  of 
the  orbit ;  and  also  forms  fascia-like  layers  which  unite  the  different  parts  of  the 
orbit  with  each  other  and  with  the  periorbita. 

The  tunica  vaginalis  bulbi,  the  sheath  of  the  eye,  is  of  this  kind.  It  begins  at 
the  circumference  of  the  optic  foramen,  loosely  incloses  the  optic  nerve,  at  whose 
anterior  end  it  widens  out  into  a  goblet-shape  for  the  reception  of  the  eye-ball.  It 
^envelops  this  beyond  its  equator,  like  a  capsule  (Bonnet's  capsule),  and  is  only 
united  to  the  surface  of  the  sclera  by  scanty,  loose  connective  tissue,  and  is  so  smooth 
that  the  globe  can  rotate  in  it.  Beyond  the  equator  it  is  pierced  by  the  tendons  of 
the  oblique  muscles,  and  is  connected  with  their  sheath.  More  anteriorly,  it  gives 
passage  to  the  tendons  of  the  recti  muscles  in  an  oblique  direction,  is  connected 
with  them,  and  finally  with  them  disappears  in  the  sclerotic.  This  anterior  part  of 
the  sheath  of  the  eye-ball,  from  the  part  where  the  muscles  pierce  it,  to  its  union 
with  the  sclera,  is  also  described  as  Tenon's  capsule.  » 

nosology. — Inflammations  of  the  orbit  occur,  on  the  whole,  not  unfrequently. 
The  change  of  tissue  is  often  confined  to  the  soft  parts  lying  between  the  eye-ball 
and  periorbita,  while,  in  other  cases,  the  periosteum  or  the  bone  itself  is  the  seat  of 
inflammation.  It  also  happens  quite  frequently  that  all  the  parts  mentioned  are 
drawn  into  the  process  primarily  or  secondarily,  as  a  result  of  propagation  from  one 
part  to  another. 

1.  It  is  said  that,  in  rare  cases,  the  ocular  capsule  is  the  sole  or  principal  seat  of  aniuflamma- 
tion  that  is  accompanied  by  excessive  pain,  and  the  formation  of  extensive  morbid  products 
between  the  sclera  and  Bonnet's  capsule,  so  that  the  eye-ball  is  protruded  and  its  motion  impaired. 
(0.  Ferral.)  The  ocular  conjunctiva  is  said  to  be,  at  the  same  time,  much  swelled  and  dark  red, 
but  to  secrete  little.  The  interior  of  the  eye  has  sometimes  been  found  normal  (  Weder),  some- 
times undoubted  choroiditis  and  hyalitis  accompany  or  precede  the  affection.  (Rydel,  0.  Becker.) 
Eiysipelas  and  "  cold"  are  given  as  causes  of  it.     The  disease  is  said  to  always  end  in  a  cure. 

2.  Inflammations  of  the  fatty  and  connective  tissue  of  the  orbit  are  often  seen. 
They  may  cause  hypertrophy,  and,  as  a  result  of  this,  permanent  exophthalmos. 

Thus  from  the  action  of  traumatic,  physical,  or  other  causes  of  disease,  in  the  course  of  an 
erysipelas  of  the  face,  of  an  inflammation  of  the  bony  walls  of  the  orbit,  of  a  suppurative  panoph- 
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thalmitis  or  severe  conjunctivitis,  we  occasionally  see  the  eye-ball  protrude  from  the  orbit,  since 
the  loose  connective  tissue  enveloping  it  has  participated  in  an  inflammatory  chauge,  and  has 
undergone  a  decided  increase  in  size.  On  more  careful  examination  the  swelling  usually  shows 
itself  to  be  composed  of  excessive  serous  or  gelatinous  infiltration;  the  process  bears  more  the 
character  of  an  inflammatory  oedema.  This  usually  recedes  as  the  inflammation  approaches  its 
termination.  In  some  exceptional  cases,  however,  the  connective  tissue  increases  in  amount, 
partially  thickens  to  a  hard,  tendinous  framework,  in  whose  interspaces  a  somewhat  consistent 
gelatinous  product  appears  inclosed.  This  happens  only  when  the  inflammation  of  the  orbital 
tissue  is  often  repeated,  or  continues  for  a  long  time.  {Ilimhj,  Sichel,  Duval.) 

Hypertrophy  of  the  cushion  in  the  orbit  is  relatively  most  frequently  seen,  along 
with  an  analogous  overnutrition  of  the  thyroid  body,  as  a  symptom  of  a'  constitu- 
tional disease,  which  is  probably  caused  by  some  affection  of  the  sympathetic  nerve, 
and  is  usually  accompanied  by  great  disturbance  of  the  blood  and  of  the  system 
generally.  (Exophthalmos  with  disease  of  the  thyroid  and  heart,  exophthalmos  ea- 
cheeticus,  Basedow's  disease.) 

In  by  far  the  greater  number  of  cases,  the  inflammation  of  the  soft  parts  of  the 
orbit  is  of  a  suppurative  character. 

Usually  most  of  the  orbital  tissue,  muscular  sheaths,  and  even  of  the  muscles,  are 
included  in  the  process.  Then,  either  small  scattered  abscesses,  which  are  not  always 
connected  with  each  other,  and  are  surrounded  by  hard,  infiltrated  tissue,  are  formed, 
or  one  large  abscess  with  cavities  and  lateral  chambers,  whose  walls,  when  not 
formed  of  the  periorbita,  appear  hardened  to  a  greater  or  less  thickness  by  inflamma- 
tory proliferation  of  tissue. 

3.  Periostitis  is  often  seen  on  the  walls  of  the  orbit.  The  vascular  periorbita  is 
at  the  same  time  closely  injected,  and  swells  more  or  less,  occasionally  so  much  that, 
when  the  affected  portion  of  bone  is  superficial,  elevations  of  some  consistence  may 
be  felt. 

"When  the  inflammation  has  run  its  course,  these  tumors  often  disappear.  Some- 
times, however,  they  leave  a  perceptible  thickening  of  the  periosteum.  In  some 
cases,  however',  the  tumor  grows,  gradually  thickens  to  a  filamentary  cartilaginous 
tissue,  or  even  ossifies  and  becomes  permanent. 

More  frequently,  however,  the  product  of  periostitis  is  purulent,  whether  because 
the' process  began  with  greater  intensity,  or  account  of  unfavorable  circumstances 
(especially  the  pressure  to  which  the  proliferating  elements  are  exposed  between 
the  periosteum  and  bone),  higher  development  of  the  new-formation  was  prevented. 
Then  the  periosteum  is  rapidly  raised  from  the  bone  to  a  greater  or  less  extent,  and 
the  conduction  of  blood  to  the  subjacent  bones  interfered  with,  and  hence  they 
become  necrosed. 

4.  As  a  rule,  the  periostitis  is  accompanied  from  the  beginning  by  inflammation 
of  the  subjacent  bone.  Occasionally  only  the  cortical  substance  lying  next  to  the 
periosteum  participates  in  the  process.  More  frequently,  however,  the  corre- 
sponding parts  of  the  bony  walls  suffer  throughout  its  thickness,  and  then  the 
periosteum  of  the  second  surface,  with  the  soft  parts  next  to  .it,  is  usually  affected. 
The  inflamed  bone  appears  reddened,  swelled,  and  loses  more  or  less  of  its  consistence. 

The  chalky  salts  near  the  seat  of  inflammation  are  partially  or  entirely  absorbed,  while  the 
hyperasmic  connective-tissue  covering  of  the  medullary  canal  and  cells  is  much  swelled  by  the 
proliferation  of  its  elements. 

"Where  tbe  process  is  less  intense,  and  the  conditions  otherwise  favorable,  the 
cure  may  be  perfect.     Often,  however,  the  bone  near  the  seat  of  inflammation  does 


436  INFLAMMATION    OF   THE  TISSUES    OF   THE    ORBIT. 

not  recover  its  former  state ;  it  remains  somewhat  enlarged  and  porous,  or  hardened. 
Occasionally,  as  a  result  of  propagated  change  of  tissue,  large  swelliDgs  originate  from 
the  bone,  which  are  exactly  like  those  arising  from  periostitis. 

In  most  cases,  however,  and  in  higher  grades  of  inflammation  almost  always, 
suppuration  results  from  ostitis.  Then  the  loose,  spongy,  reddened  bone,  at  the 
center  of  the  inflamed  part,  appears  soaked  in  pus,  which  fills  the  medullary  canals 
and  cells  like  small  drops,  and  enlarges  them ;  but,  as  the  developing  connective 
tissue  and  cartilaginous  basis  of  the  bone  deliquesce,  the  chalky  parts  are  gradually 
absorbed.  At  last  we  find  only  a  bony  net- work,  whose  meshes  are  filled  with  soft, 
exuberant,  vascular  connective  tissue  and  small  drops  of  pus,  and  which  render  the 
surface  of  the  bone  decidedly  rough. 

Where  the  process  is  more  intense,  it  also  happens  quite  frequently  that  a  part  of 
the  inflamed  bone  dies. 

Just  as  in  abscesses  of  the  soft  parts,  suppuration  only  occurs  in  the  center  of  the 
inflamed  part,  but  the  abscess  appears  inclosed  by  parts  in  which  the  inflammation 
is  less  intense,  and  elements  are  produced  which  are  capable  of  higher  development, 
and  of  replacing  the  parts  lost.  In  the  same  way,  the  carious  or  partially  necrosed 
bone  is  always  bounded  by  bony  tissue,  in  which  the  exuberant  elements  strive  for 
higher  development,  and  form  granulations,  which  gradually  detach  and  throw  off 
the  part  that  has  become  incapable  of  living,  and,  as  they  subsequently  change  to 
bone  or  cicatritial  tissue,  they  partially  or  entirely  fill  the  cavity  in  the  bone. 

5.  Orbital  hemorrhages  deserve  particular  mention.  In  most  cases  these  depend  on  the  spon- 
taneous or  traumatic  rupture  of  vessels  ramifying  in  the  orbit.  When  extensive,  they  displace 
the  eye-ball  anteriorly  or  laterally.  They  usually  sink  and  become  diS'used,  so  that,  although 
originally  situated  deeply,  they  finally  appear  under  the  conjunctiva,  which  they  may  bulge  out 
and  discolor.  They  are  usually  absorbed.  But  they  may  thicken,  and  by  repeated  apoplexies 
become  so  extensive  as  to  cause  excessive  exophthalmos,  and  give  the  impression  of  a  luxuriantly 
proliferating  new-formation.  {Fischer.) 

In  other  cases  a  fissure  of  the  bone  is  the  source  of  the  extravasation,  or  the  blood  reaches  the 
fatty  cushion  of  the  orbit,  through  a  rupture  communicating  with  some  of  the  neighboring 
cavities.  If  the  lower  or  inner  wall  of  the  orbit  is  torn,  emphysema  sometimes  occurs.  Exoph- 
thalmos is  developed  and  increased  by  sneezing,  &c,  and  shows  its  nature  by  cracklingon  pressure. 
The  wound  usually  heals  quickly,  and  the  extravasation  and  emphysema  usually  disappear  without 
leaving  a  trace.  But  if  the  upper  wall  is  fractured,  death  usually  results.  Some  think  that  the 
blood  coming  from  the  roof  of  the  orbit  always  sinks,  and  appears  under  the  upper  half  of  the 
conjunctiva,  so  that  from  such  conjunctival  ecchymoses,  appearing  several  hours  after  au  injury  to 
the  skull,  we  may  diagnosticate  a  fracture  of  the  roof  of  the  orbit.  Careful  observation  and 
experiments  on  the  cadaver  have  not  entirely  confirmed  this.  They  showed  that  a  large  amount 
of  blood  must  be  effused,  and  the  periosteum  torn,  for  a  fissure  in  the  roof  of  the  orbit  to  cause 
conjunctival  ecchymoses  ;  moreover,  that  blood  and  exudations  escape  from  the  cranium  without 
fracture  through  the  foramen  opticum,  and  through  the  anterior  part  öf  the  upper  orbital  fissure 
get  under  the  periorbita,  and,  if  this  be  ruptured,  may  make  for  themselves  a  passage  into  the 
soft  parts  of  the  orbit.  They  also  proved  that  such  conjunctival  ecchymoses  might  just  as  well 
originate  from  the  vessels  of  the  fatty  cushion  of  the  orbit,  and  that  the  tarso-orbital  fascia 
prevented  an  escape  of  the  extravasation  under  the  skin  of  the  lid.  {Friedberg.) 

Authorities—  Mackenzie,  Trait6  d.  mal.  d.  ycux.  Trad.  p.  Warlomont  et  Testelin.  I.  Paris. 
1865.  P.  433,  et  seq. —  0.  Ferral,  ibid.  P.  450. — Httnly,  Krankheiten  und  Missbildungen,  etc.  I. 
Berlin.  1843.  S.  2G5.—Sic7iel,  Bull.  de.  ther.  1846.  Mai.— Duval,  Ann.  d'oc.  17.  Bd.  P.  201.—  Wecker, 
Etudes  ophth.  I.  Paris.  1864.  P.  696.— Stellwag,  Ophth.  II.  S.  8S2,  et  seq.— Eydel,  0.  flecker,  Wien, 
med.  Wochenschrift.  1866.  Nr.  65,  66,  Il.—  Graefe,  A.  f.  0.  I.  1.  S.  424.— Fischer,  Lehrbuch  der 
ges.  Entzündungen  etc.  Prag.  1846.  S.  359.— Knapp,  kl.  Mntbl.  1863.  S.  162.— Seitz,  Handbuch  d. 
ges.  Augenheilkd.  I.  Erlangen,  1855.  S.  85. — J.  Meyer,  Beiträge  zur  Augenheilkuude.  Wein.  1850. 
S.  10.—  Friedberg,  Virchow's  Arcb.  31.  Bd.  S.  344,  et  seq.—  Manz,  A.  f.  0.  XII.  1.  S.  1. 


1.    Basedow's    Disease. 

Symptoms. — This  is  characterized  by  decided  disturbances  of  innervation  of  the 
muscles  of  the  lid  and  of  the  heart,  exophthalmos  and  goitre. 

1.  The  palpebral  fissure  is,  as  a  rule,  wider  than  normal.  The  upper  lid  follows 
but  slightly,  if  at  all,  the  movements  of  the  globe,  as  the  plane  of  vision  rises  or  falls. 
(Graefe.)  There  is  little  if  any  motion  of  the  lids,  but  this  is  replaced  by  a  rhyth- 
mical contraction  of  the  subtarsal  muscle.  Voluntary  closure  of  the  lid,  however, 
some  mechanical  hindrances  excepted,  is  quite  free  and  unimpaired.  Hence  the 
natural  relation  between  the  motions  of  the  lids  and  the  visual  plane,  as  well  as  the 
excito-motory  union  between  the  sensory  nerves  of  the  anterior  surface  of  the  eye- 
ball, and  the  motory  nerves  of  the  orbicularis  muscle,  appears  diminished  or  lost. 

The  impairment  of  motion  appears  at  the  very  commencement,  and  in  the  lowest 
grades  of  the  disease,  while  other  symptoms  are  absent,  or  but  little  marked.  (Oraefe.) 
We  do  not  yet  know  whether  the  same  is  true  of  impediments  to  reflex  movements 
or  not;  even  when  the  disease  is  not  far  advanced  they  appear  to  be  always  present. 
They  can  only  partly  depend  on  a  diminution  of  sensibility,  for  according  to  some 
experiments,  on  cases  but  slightly  advanced,  even  strong  irritation,  as  touching  the 
cornea  with  a  feather,  &c,  excited  no  reflex  motions  of  the  lid,  although  it  felt  disa- 
greeable to  the  patient. 

The  diminished  sensibility  of  the  cornea  and  portion  of  conjunctiva  in  the  palpe- 
bral fissure  depends  partly,  at  least,  on  the  incompleteness  or  absence  of  the  act  of 
winking,  which  greatly  favors  dryness  and  increased  thickness  of  the  epithelial 
layer.  Indeed,  even  in  slight  exophthalmos,  the  eye  often  looks  dull,  the  reflections 
from  the  cornea  are  rough  and  indistinct.  Moreover,  the  deficiency  of  moisture  on 
the  eye,  evinces  itself  directly  by  a  disagreeable  feeling  of  dryness,  and  readily 
causes  frequent  irritations  of  the  conjunctiva.  This  occurs  particularly  in  dry,  cold, 
windy  weather.  The  secretion  of  tears  is  scarcely  diminished,  but  their  normal 
distribution  and  conduction  is  impaired ;  the  eyes  even  overflow  readily,  when 
affected  by  external  irritants.  In  highly-developed  exophthalmos,  a  further  cause 
of  the  disturbance  of  sensibility  is  the  compression  and  tension  of  the  ciliary  nerves 
by  the  hypertrophied  orbital  tissue.  (Graefe.)  As  a  result  of  anaesthesia  thus  caused, 
ulcerations  of  the  cornea,  corresponding  with  the  neuroparalytic,  are  not  unfrequent. 

2.  The  disturbed  action  of  the  heart  shows  itself  by  accelerated,  strengthened, 
and  often  irregular  contractions,  and  by  systolic  murmurs  in  the  heart  and  great 
vessels  of  the  neck.  The  palpitations  are  often,  especially  at  intervals,  so  strong 
that  the  thoracic  walls  are  greatly  shaken,  and  we  may  perceive,  at  a  distance,  the 
pulsation  in  the  carotids,  facial  arteries,  and  even  in  the  orbit.  But  it  is  said  that 
the  pulsation  is  less  than  normal  in  the  brachial  and  radial  arteries.  (Trousseau.) 
These  palpitations  are  usually  accompanied  by  dyspnoea.  Actual  diseases  of  the 
heart  sometimes  accompany  it,  but  are  usually  absent,  and  at  all  events  are  only 
accidental  complications. 

3.  In  different  cases  the  exophthalmos  is  developed  to  very  different  extents,  but 
actual  ophthalmoptosis  scarcely  ever  occurs  ;  there  is  only  a  simple  protrusion  of  the 
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eye-ball.  There  is  almost  always  marked  diminution  of  mobility  of  the  eye,  even 
when  it  projects  but  little.  This  appears  to  be  purely  mechanical.  (Graefe.)  In  great 
exophthalmos  the  globe  is  often  placed  obliquely,  and  lucitas  occurs.  The  contraction 
of  the  efferent  vessels  of  the  orbit  then  usually  causes  overfilling  of  the  retinal 
veins  ;  still,  actual  functional  disturbance  of  the  retina  and  optic  nerve  do  not  occur. 
(Graefe.)  Where  the  eye-ball  is  much  protruded,  of  course  voluntary  closure  of 
the  lid  is  much  interfered  with,  and  the  drying  of  the  anterior  wall  of  the  globe  is, 
of  course,  much  favored. 

4.  Like  the  exophthalmos,  the  goitre  also  varies  greatly  in  size,  but  never 
becomes  so  great  as  to  cause  decided  functional  disturbance.  It  is  caused  by  great 
fullness  of  the  vessels,  and  simple  hypertrophy  of  the  gland-tissue. 

The  exophthalmos  and  goitre  often  vary  at  first  in  extent;  they  occasionally  increase,  and  again 
recede.  Not  unfrequently  we  see  a  decided  temporary  increase,  if  from  any  cause  there  is  an 
increased  flow  of  blood,  and  especially  venous  congestion  of  the  upper  half  of  the  body. 

5.  As  secondary  or  accompanying  symptoms,  may  be  mentioned  anaamia  or 
chlorosis,  with  great  disturbance  of  nutrition,  even  excessive  emaciation,  and  in 
women  suppression  of  the  menses.  These  symptoms  are  very  often  found,  particu- 
larly in  the  later  stages,  but  may  be  wholly  absent.  Sometimes  there  is  also  dyspepsia, 
watery  or  bloody  vomiting,  bloody  stools,  exhausting  sweats,  diuresis,  excessive 
weakness  and  dizziness,  noises  in  the  ears,  headache,  frequently  fainting,  as  well  as 
general  nervous  disturbance,  great  irritability,  or  even  total  change  of  character. 
Moreover,  these  symptoms  may  be  present  or  absent  with  an  apparently  normal 
state  of  the  blood;  that  is,  they  are  not  constant.  (Trousseau.) 

Pathogenesis. — The  true  nature  of  the  disease  is  not  yet  known.  Still,  the 
prevalent  belief  is  that  the  sympathetic  nerve  is  the  starting-point  (Trousseau),  or 
at  least  that  its  cervical  portion  forms  the  means  of  connection  of  the  characteristic 
morbid  processes  in  the  eye,  the  thyroid  body,  and  the  heart  (Bemale) ;  for  experi- 
ment has  proved  that  irritation  of  that  portion  of  the  nerve  increases  the  heart's 
action  (Bezold),  and  elevates  the  lid.  (Bemale.)  H.  Müller  has  also  found  flat 
muscular  fibers  in  the  upper  lid,  that  are  supplied  by  the  sympathetic  nerve.  (Aran, 
Bemal\)  Inasmuch  as  the  swelling  of  the  thyroid  comes  later  than  the  contraction 
of  the  upper  lid,  the  former  has  been  considered  a  neurotrophic  symptom.  (Beinal:) 
Moreover,  anatomical  examinations  have  shown  the  cervical  ganglia  of  the  sympa- 
thetic much  thickened  in  two  cases  out  of  eight  (Trousseau,  Beith),  but  in  the 
remainder  scarcely  changed,  or  rather  thinner  than  normal.  (Beclelingsliausen) 

The  etiology  is  still  very  doubtful  and  uncertain.  The  disease  is  rare,  but  occurs 
more  frequently  in  some  regions,  or  is  even  endemic.  (Guyon.)  It  usually  affects 
both  sides. 

Course. — The  development  of  the  disease  in  all  its  phases  is  occasionally  very 
rapid ;  a  few  weeks,  or  even  a  few  days,  accomplish  it.  As  a  rule,  however,  the 
symptoms  come  on  gradually ;  months  and  years  pass,  during  which  the  heart-disease 
has  more  or  less  frequent  and  severe  paroxysms.  Then  the  goitre  and  exoph- 
thalmos, finally  faulty  hamiatosis,  indigestion,  &c,  appear.  Sometimes,  however, 
the  latter  symptoms  open  the  series;  the  heart-affection  occurs  later,  and,  after  it, 
the  goitre  and  exophthalmos. 

Once  developed,  the  disease  often  exists  for  years,  with  more  or  less  variation, 
so  that  while  there  is  slight  change  in  the  exophthalmos  and  goitre,  the  other  symp- 
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toms  vary  individually  or  in  their  totality.  This  is  especially  true  of  the  heart- 
disease,  which  often  wholly  disappears  for  a  considerable  time,  so  that  it  looks  as  if 
the  disease  was  actually  stopped,  till  it  finally  appears  again,  with  the  former  or 
even  greater  severity. 

"While  the  exophthalmos  continues,  the  contraction  of  the  upper  lid  may  dis- 
appear either  spontaneously  or  as  a  result  of  treatment,  as,  for  instance,  the  hypo- 
dermic injection  of  a  solution  of  morphia,     (Graefe.) 

Termination.-7-The  patient  may  recover  completely,  or  at  least  be  so  far 
improved  that  there  are  only  traces  left  of  the  goitre  and  exophthalmos,  or  of  either 
of  them.  This  presupposes  that  the  heart-affection  has  been  permanently  removed  ; 
where  it  continues,  experience  teaches  that  we  can  not  count  on  such  favorable 
results,  even  when  the  other  symptoms  entirely  disappear,  as  relapses  usually  occur. 
We  can  count  the  least  on  improvement  in  the  digestive  power  and  hrematosis ;  and 
on  the  other  hand,  total  failure  of  the  functions  does  not  necessarily  involve  a  bad 
prognosis,  as  rapid  recovery  of  the  patient  has  been  frequently  observed  under  such 
circumstances,  when  the  heart  has  been  quieted.  Eapid  increase  of  the  antemia,  and 
disturbance  of  digestion,  are  always  injurious,  as  the  patient  finally  dies  of  exhaus- 
tion.    (Graefe.) 

Frequently  the  disease  exists  for  life,  or  the  improvement  comes  too  late,  as  in 
extensive  exophthalmos  the  cornea  is  readily  destroyed  by  partial  ulceration,  or  by 
gangrene,  and  the  eye  is  lost  by  phthisis.  This  danger  is  especially  great  in  men, 
who,  it  is  true,  are  less  frequently  attacked  than  women,  but  who  usually  suffer  to 
a  much  greater  degree,  hence  fad  more  rapidly,  and  usually  die.     (Graefe.) 

Treatment. — The  darkness  enveloping  the  causes  and  nature  of  the  disease  pre- 
vents the  discovery  of  rational  indications ;  hence  the  treatment  is  stül  purely  empi- 
rical. Latterly  systematic  water-cure  has  been  highly  spoken  of.  "When  the  heart- 
affection  is  very  prominent,  the  use  of  digitalis  is  to  be  combined  with  it.  (Trousseau.) 
Tonics  and  iron,  which  were  used  to  combat  the  disturbances  of  digestion  and  faulty 
haamatosis,  have  not  proved  successful.  In  the  same  way  iodine,  which  was  tried 
for  a  resorbent  effect  on  the  region  of  the  thyroid  and  orbit,  has  failed ;  but  cold 
applications  are  said  to  have  greatly  hindered  the  development  of  the  goitre  and 
exophthalmos.  (Trousseau.)  Some  have  recommended  tarsoraphy  (Graefe)  for  the 
protection  of  the  exposed  eye-ball,  but  it  has  often  failed  in  its  object,  as,  in  spite 
of  it,  the  cornea  has  been  destroyed.  If  there  are  already  ulcerations  of  the  cornea, 
the  protective  bandage  is  indicated. 

Authorities.— Basedow,  Caspers  Wochenschrift.  1840. — Helft,  ibid.  1849.  Nr.  48,  46. — Frail, 
A.  f.  0.  III.  2.  S.  199,  Wh.— Graefe,  ibid.  S.  278  et  seq. ;  Med.  Neuigkeiten.  1864.  Nr.  14;  Deutsche 
Klinik,  1864.  Nr.  Ib.— Bemale,  JBezold,  ibid. — Mackensie,  Traite  d.  mal.  d.  yeux.  Traduit  p.  War- 
lomontet  Testelin  I.  Paris.  1856.  S.  458.—  Wecker,  Etudes  ophth.  I.  Paris.  1864.  P.  704.— Trous- 
seau, Archiv,  gen.  de  med.  XX.  P.  244-248,  ASS.—Guyon,  u.  A.  ibid.  P.  116,  359,  S62,  365.— Aran, 
nach  Trousseau.— ReitA,  kl.  Mntbl.  1866.  P.  138, 140.— Recklings  kamen,  ibid.  S.  141.— Gros,  ibid. 
1865.  S.  298.— Gros  und  Charcot,  Gaz.  med.  de  Paris.  1856.  Nr.  3S,  29, 1887.  Nr.  U.—Geigel,  Cen- 
tralbl.  d.  m.  Wiss.  1866.  Nr.  48. 


2.    Abscess   of    the    Orbit. 

Symptoms. — This  disease  is  characterised  by  exophthalmos,  with  swelling  of  the 
conjunctiva  and  lids,  that  have  appeared  with  symptoms  of  inflammation. 

The  latter  vary  with  the  intensity  and  extent  of  the  process.  This  is  nsually 
accompanied  by  an  active  or  even  continuous  fever.  In  simple  inflammation  of  the 
orbital  tissue — that  is,  when  there  is  no  periostitis — the  pain  is  usually  dull,  and  only 
becomes  excessive  when  the  eye-ball  is  greatly  protruded.  It  is  increased  by  pres- 
sure on  the  globe,  but  not  by  pressure  on  the  wall  of  the  orbit.  {Graefe.)  At  the 
same  time,  the  conjunctiva  and  lids  show  their  participation  by  swelling  greatly. 
Not  unfrequently  the  former  covers  a  considerable  part  of  the  cornea,  in  the  shape 
of  a  large  cushion. 

Where  the  orbital  inflammation  is  deeply  seated  and  not  very  intense,  this  swelling  of  the  con- 
junctiva and  lids  frequently  bears  the  character  of  pure  or  inflammatory  oedema.  When  it  is 
intense  or  superficial,  however,  it  often  appears  chemotic  or  erysipelatous,  is  hot,  tense,  and  deep 
red.  In  the  latter  case,  the  secretion  from  the  conjunctiva  is  usually  stopped,  and,  where  exposed 
to  the  air,  this  appears  dry.  On  the  other  hand,  when  the  swelling  is  more  cedematous,  the  secre- 
tion usually  appears  increased,  and  may  foretell  a  blennorrhoea. 

The  exophthalmos  is  usually  in  proportion  to  the  extent  of  the  inflammation. 
When  the  abscess  is  deeply  situated,  the  protrusion  of  the  eye-ball  is  usually  regular, 
while  &  periosteal  swelling  usually  pushes  it  to  one  side.     {Graefe.) 

At  first  the  exophthalmos  is  often  slight,  and  can  only  be  recognized  by  a  careful 
comparison  of  the  corneaa  of  the  two  eyes.  But  in  other  cases,  the  eye-ball  pro- 
trudes so  far  from  the  orbit,  that  the  lids  can  not  be  closed,  and  the  gaping  fissure 
left  between  them  is  filled  with  a  pad  of  conjunctiva.  The  movements  of  the  eye 
are  much  impaired,  painful,  or  even  impossible. 

At  first  the  cornea  appears  quite  clear  and  brilliant;  the  pupil  is  generally  con- 
tracted, immovable,  and  quite  black.  Ophthalmoscopically,  we  often  find  the  central 
veins  greatly  dilated.  ' 

Subjective  affections  of  vision  are  rarely  absent.  The  visual  field  is  usually  misty, 
often  contracted ;  in  many  cases  even  sensitiveness  to  light  is  lost. 

Causes. — The  disease  rarely  occurs  without  a  perceptible  cause.  Sometimes 
rapid  change  of  temperature  is  blamed  as  the  immediate  cause.  The  most  important 
of  the  causes,  however,  are  injuries,  particularly  concussions,  penetrating  and  perfo- 
rating, and  most  of  all,  infectious  wounds.  The  actual  cautery  or  strong  caustics 
used  for  destroying  the  lachrymal  sac,  as  well  as  the  injection  of  irritating  solutions 
into  the  lachrymal  duct,  and  their  escape  into  the  surrounding  loose  tissue  through 
an  opening  in  the  walls,  have  caused  very  injurious  orbital  abscesses.  {Graefe.) 

Orbital  abscess  is  frequently  a  secondary  disease,  caused  by  a  propagation  of 
inflammation  from  neighboring  parts.  It  not  unfrequently  occurs  in  the  course  of  a 
purulent  meningitis,  from  the  inflammation  passing  through  the  orbital  fissures  to  the 
loose  connective  tissue  of  the  orbit.     Then  it  usually  occurs  on  both  sides,  and 
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consists  of  a  number  of  small  hemorrhagic  abscesses  scattered  around,  and  occurring 
particularly  in  the  cedematous  fatty  cushion  and  muscles.  Then  externally  it  appears 
like  facial  erysipelas,  and  seems  to  have  been  often  confounded  with  it.  (Leyden.) 
Moreover  it  can  not  be  denied  that  erysipelas  of  the  head  and  scalp  often  enters  the 
orbit,  and  causes  similar  abscesses.  (Mackenzie.)  The  same  is  true  of  phlebitis,  which 
is  directly  or  indirectly  propagated  to  the  orbital  veins,  and  may  become  a  cause  of 
suppurative  inflammation  of  the  orbit.  (Mackenzie.)  Moreover,  suppurative  panoph- 
thalmitis rarely  runs  its  course  without  extensive  infiltration  of  the  fatty  cushion, 
which  sometimes  results  in  partial  ulceration.  In  purulent  periostitis  of  the  orbital 
walls,  the  formation  of  abscesses  in  parts  anterior  to  it  is  an  almost  unexceptional 
rule.  Finally,  experience  teaches  that  the  orbital  connective  tissue  is  a  very  favora- 
ble seat  for  metastatic  abscesses,  which  not  unfrequently  occur  in  the  course  of 
pyaamia,  puerperal  fever,  exanthema,  &c.  In  some  cases  the  orbital  abscess  may  be 
a  local  deposition  of  tubercle.  (Fischer.) 

The  Course  is  often  very  violent.  It  usually  passes  its  bight  by  the  eighth  or 
fourteenth  day,  and  then  terminates  with  gradual  decrease  of  the  inflammatory 
symptoms.  The  complete  removal  of  the  injuries  caused  by  the  process  then  not 
unfrequently  requires  weeks  and  months,  if  not  years. 

Sometimes  the  disease  is  more  subacute,  or  inclines  from  the  beginning  to  a 
chronic  form.  Then  it  usually  commences  with  less  decided  inflammatory  symp- 
toms, or  these  soon  diminish,  if  they  have  shown  great  intensity  at  first.  The  eye, 
meanwhile,  is  slowly  pressed  forward  to  a  certain  extent,  while  the  conjunctiva  and 
lids  swell  with  oedema.  Thus  some  weeks  pass  without  material  change,  except 
slight  exacerbations  and  remissions  of  the  inflammation,  till  finally,  art  interferes,  or 
in  some  other  way  a  certain  termination  is  arrived  at. 

Very  exceptionally  also,  so-called  cold  abscesses  have  been  observed.  During  mouths  and 
years,  pus  had  gradually  assembled  in  the  orbit  and  pressed  the  eye  a  little  forward,  without  any 
decided  signs  of  inflammation  having  shown  themselves.  But  finally  the  process  took  a  sudden 
start,  and,  with  the  usual  symptoms  of  acute  abscess  of  the  orbit,  went  on  to  its  termination. 
(Mackenzie,  Carron  du  Villards.) 

Termination. — 1.  The  process  may  end  in  resolution.  This  occurs  most  easily 
before  abscesses  have  actually  formed,  that  is,  in  the  commencement  of  the  inflam- 
mation, when  this  has  not  begun  with  too  great  intensity. 

2.  If  a  considerable  amount  of  pus  has  once  been  developed,  it  almost  always 
perforates.  "While  this  is  occurring,  the  fever  usually  diminishes,  pain  is  less 
intense,  the  swelling  becomes  softer,  and  a  point  of  fluctuation  usually  appears.  If, 
even  now,  we  do  not  evacuate  it  artificially,  a  point  of  pus  appears  behind  the 
conjunctiva  or  on  the  lid,  sometimes  even  at  a  considerable  distance  from  the  margin 
of  the  orbit,  it  gradually  enlarges  and  finally  breaks  through.  Then  the  eye-ball 
recedes  in  proportion  to  the  completeness  of  the  evacuation  of  the  abscess.  It  is 
some  time  before  it  attains  the  normal  position,  as  the  suppuration  generally  lasts  a 
long  while,  and  the  induration  of  the  walls  of  the  orbit  and  the  surrounding  oedema 
only  recede  gradually.  The  perforation  finally  closes  by  granulation.  In  most  cases 
the  abscess  opens  at  one  point ;  sometimes,  however,  at  several  simultaneously,  or  at 
intervals.  Occasionally,  even  a  number  of  sinuses  form,  which  extend  into  the 
orbital  tissue  in  the  most  varied  directions,  and  open  at  some  distance  from  each 
other. 
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Sometimes  it  happens  that  the  sinus  is  closed  by  granulation  near  its  external 
orifice,  before  the  termination  cf  the  suppuration  of  the  walls  of  the  abscess.  Then 
the  pus  collects  again,  and  the  result  is  a  repetition  of  tbe  entire  process. 

3.  The  eye-ball  is  frequently  much  injured.  But  sometimes  it  bears  a  great  deal. 
Oases  are  known  where  it  has  been  protruded  through  the  lids,  and  kept  in  that 
position  for  weeks,  and,  after  the  disappearance  of  the  inflammatory  symptoms,  has 
perfectly  regained  its  functional  power.  Still,  this  is  not  by  any  means  the  rule. 
Not  unfrequently  the  process  extends  to  the  neurilemma  of  the  optic  nerve,  a 
neuritis  or  neuro-retinitis  is  developed,  with  a  more  or  less  extensive  exudation, 
which  finally  leaves  a  gray  atrophy ;  or  as  a  result  of  the  pressure  on  it,  and  the 
disturbance  of  circulation,  the  optic  nerve  is  attacked  by  gray  atrophy,  the  eye 
becomes  blind,  and  this  may  occur  not  only  in  severe  cases,  but  also  where  the  eye- 
ball has  been  but  slightly  protruded  ;  indeed,  it  has  even  been  seen  after  simple  ery- 
sipelas of  the  parts  about  the  eye.  (Graefe.)  Retinal  detachments  also  occur  as  a 
result  of  orbital  abscess.  The  eye-ball  often  participates  under  the  form  of  irido- 
choroiditis,  and  atrophies  (Tetzer),  or  it  is  destroyed  by  suppurative  panophthal- 
mitis. When  the  process  is  very  intense,  and  the  exophthalmos  extreme,  the  cornea 
is  often  necrosed,  or  else  abscess  or  ulcers  develop  in  it,  which  cause  perforation, 
and  finally  phthisis  of  the  globe. 

But,  apart  from  this,  the  mobility  of  the  eye  is  not  always  restoced  after  it  has 
returned  to  its  normal  position  ;  a  more  or  less  decided  luscitas  remains.  For,  not 
unfrequently,  especially  in  extensive  abscesses,  some  muscle  or  nerve  suffers,  either 
directly  from  inflammation  and  partial  suppuration,  or  indirectly  from  the  formation 
of  thick,  hard,  and  extensive  cicatrices  in  the  orbital  tissue.  As  a  result  of  cicatritial 
contraction  of  the  conjunctiva  and  lids,  the  mobility  of  the  eye-ball  is  not  unfre- 
quently much  limited,  or  it  is  even  fixed  in  a  false  position. 

4.  It  is  a  very  important  point,  as  regards  the  prognosis,  that  not  unfrequently 
the  bony  walls  of  the  orbit  become  sympathetically  affected,  under  the  form  of 
periostitis  or  ostitis.  The  subsequent  result  is  then  usually  caries  or  necrosis. 
Through  an  opening  thus  formed,  the  orbital  abscess  may,  exceptionally,  evacuate 
itself  into  the  nose  or  antrum,  the  pteregoid  fossa,  or  even  into  the  skull. 

5.  In  the  latter  case,  death  is  the  usual  but  not  constant  result.  Death  may  also 
be  caused  by  direct  propagation  of  the  inflammation  to  the  brain  and  its  membranes. 
Occasionally  the  patient  dies  early,  before  there  is  any  great  collection  of  pus  in  the 
orbit.  The  fatal  result  is  most  to  be  feared  when  the  process  begins  very  fiercely, 
or  when  it  depends  on  phlebitis,  as  this  extends  very  readily  to  the  brain,  as  well 
from  contiguity  as  by  thrombus.  As  phlebitis  not  unfrequently  runs  its  course  with 
the  outward  symptoms  of  erysipelas,  it  is  very  advisable,  in  the  latter  disease,  to 
carefully  examine  the  state  of  the  veins  in  order  to  avoid  errors  of  prognosis. 

The  Treatment  is,  on  the  whole,  the  same  as  that  of  abscesses  in  other  parts  of 
the  body.  Still,  the  indications  are  more  urgent,  on  account  of  the  great  danger  that 
accompanies  the  process.  The  first  indication  is  to  oppose  the  excessive  prolifera- 
tion of  tissue,  to  limit  it  as  far  as  possible  in  intensity  and  extent,  or  even  to  sup- 
press it.  If  the  existence  of  pus  be  once  suspected,  the  abscess  should  be  opened  as 
soon  as  possible,  and  subsequent  care  taken  for  easy  escape  of  the  pus,  as  well  as  for 
the  favorable  healing  up  of  the  abscess.    - 

1.  "When  there  is  a  probability  or  certainty  that  a  wound  caused  the  affection, 
we  attend  carefully  to  the  fact  that  possibly  a  foreign  body  may  have  been  driven 
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into  the  orbit,  and  may  remain  there.  "We  should  therefore  examine  the  conjunctiva 
carefully  to  discover  any  existing  wounds  or  cicatrices.  Frequently  shot,  pieces  of 
metal,  even  broken  pipe-stems,  &c,  have  been  found  behind  quite  unnoticeable 
wounds  or  scars.  These  were  driven  into  the  orbital  tissue,  and  occasionally  incap- 
sulated.  If  the  probe  shows  the  presence  of  such  a  body,  it  must  be  cut  down  upon 
and  removed. 

If  the  orbital  abscess  be  developed  secondarily,  the  primary  disease  must  be 
treated  properly,  and  the  special  indications  of  any  existing  constitutional  disease 
attended  to. 

2.  The  indication  of  the  disease  aims  first  at  an  antiphlogistic  treatment,  answer- 
ing to  the  existing  intensity  of  the  process.  Perfect  rest  of  mind  and  body,  as  a 
rule  keeping  in  bed,  a  small  amount  of  easily-digested  food,  &c,  are  always 
required. 

Where  the  inflammation  is  very  intense,  and  severe  fever  exists,  internal  anti- 
phlogistic remedies,  cooling  drinks,  and  when  there  is  great  excitement  of  the  cir- 
culation, digitalis,  aconite,  and  similar  remedies,  are  to  be  used.  Local  applications 
of  ice  are  to  be  energetically  and  uninterruptedly  made,  and  seconded  by  repeated 
applications  of  leeches. 

The  leeches  are  best  applied  to  the  temples ;  but  in  case  the  skin,  in  the  im- 
mediate vicinity  of  the  orbit,  be  erysipelatous,  or  if  the  brain  show  evident  signs  of 
sympathy,  it  is  better  to  apply  the  leeches  over  the  mastoid  process.  If  the  tension 
be  great  and  the  pain  severe,  and  the  eye  is  threatened  with  panophthalmitis  or 
destruction  by  ulceration  or  gangrene  of  the  cornea,  we  must  no  longer  delay  in- 
cision, to  diminish,  at  least,  the  existing  pressure. 

For  this  purpose  a  sharp-pointed  bistoury  is  to  be  introduced  to  the  depth  of  one 
inch,  between  the  wall  of  the  orbit  and  the  globe,  on  the  side  where  the  latter 
appears  pressed  furthest  from  the  wall.  While  making  the  incision,  it  is  necessary 
to  remember  the  positions  of  the  walls  of  the  orbit.  At  the  inner  side  of  the  globe 
the  knife  is  to  be  introduced  horizontally,  somewhat  obliquely  backward  and  out- 
ward from  the  median  line  of  the  head,  but  on  the  external  side  obliquely  inward 
and  backward. 

If  the  symptoms  of  inflammation  remain  moderate,  occasional  applications  of 
ice,  with  strictly  antiphlogistic  regimen,  will  be  sufficient.  In  the  subacute  form, 
when  no  local  elevation  of  temperature  is  perceptible,  a  bandage  with  a  pad  is 
advisable. 

3.  As  soon  as  we  have  cause  to  suspect  the  existence  of  pus  in  the  orbit,  we 
must  attempt  its  immediate  evacuation  by  the  means  above  mentioned;  otherwise 
we  run  the  danger  of  the  purulent  destruction  going  further  and  further,  of  sinuses 
forming  in  various  directions,  of  the  bones  and  eye  becoming  sympathetically  affected, 
and,  finally,  unsightly  cicatrices  occurring,  which  may  also  be  highly  injurious  to  the 
functions  of  the  eye. 

It  is  better  to  puncture  too  early  than  too  late.  If  we  wait  until  fluctuation,  or  until  the  pres- 
ence of  pus  becomes  evident  at  some  point,  we  will  often  have  to  regret  the  results  above 
detailed,  or  even  worse.  But  if  we  operate  early,  and  very  little  or  no  pus  be  evacuated,  no  harm 
is  done ;  on  the  contrary,  it  often  happens  that  all  the  symptoms  are  rapidly  diminished,  and  the 
process  is  arrested ;  for  the  pressure  to  which  the  proliferating  tissue  is  exposed  has  itself  a  bad 
influence  on  the  nutritive  conditions.  But  this  pressure  is  greatly  diminished  by  the  partial 
division  of , the  fascia,  as  well  as  by  the  loss  of  blood  and  the  evacuation  of  small  abscesses. 
Moreover,  small  abscesses  break  into  the  wound  more  readily  than  they  perforate  anteriorly. 
Hence,  in  case  nothing  is  evacuated  immediately  after  the  opening,  we  may  hope  with  some 
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reason  that  something  will  be  evacuated  after  a  time,  and  thus  the  object  be  attained.    At  the 
worst,  we  have  only  to  repeat  the  operation  after  a  while. 

After  the  puncture,  we  should  favor  the  exit  of  the  pus  by  only  a  very  mode- 
rate pressure.  Injections  into  the  wound  for  the  purpose  of  washing  out  the  pus 
are  to  be  avoided,  as  the  water  may  diffuse  itself  in  the  loose  tissue,  and  cause  a 
decided  increase  of  the  inflammation  and  suppuration.  Immediately  after  the  opera- 
tion, it  is  well,  by  careful  probing,  to  deteGt  any  existing  disease  of  the  bone.  If 
caries  or  necrosis  exist,  it  is  to  be  treated  in  the  manner  hereafter  given.  The 
wound  must  be  always  kept  open,  till  no  more  pus  is  evacuated,  and  the  abscess 
cavity  has  had  time  to  fill  up  with  granulations.  This  is  best  done  by  a  caoutchouc 
tube,  with  small  perforations  to  permit  the  escape  of  the  pus. 

If  the  granulations  become  exuberant,  and  protrude  beyond  the  conjunctiva,  they  are  to  be 
kept  down  by  applications  of  tincture  of  opium,  and  if  necessary,  snipped  off  with  the  scissors. 
If,  after  closure  of  the  opening,  the  globe  remains  somewhat  prominent,  and  there  is  oedema  of 
the  conjunctiva,  a  pressure-bandage  is  to  be  applied.     It  usually  answers  the  purpose  quickly. 

If  in  the  course  of  the  disease  the  eye-ball  appears  very  hard  and  tense,  or  a 
hypopion  occurs,  paracentesis  cornesa  is  urgently  required,  and  must  be  repeated  if 
necessary.  If  pus  has  collected  in  the  posterior  chamber,  the  eye  is  lost.  But  we 
must  not  neglect  evacuating  the  pus,  as  soon  as  possible,  by  a  puncture  through  the 
sclera,  to  ease  the  pain  of  the  patient,  and  save  as  much  of  the  eye  as  possible. 

Attempts  to  prevent,  by  bandages,  &c,  the  anomalies  of  position  of  the  eye-ball  and  lids,  which 
are  often  caused  by  contraction  of  cicatrices,  are  almost  always  fruitless.  Where  circumstances 
render  a  favorable  result  possible,  of  course  such  attempts  should  not  be  neglected. 

Special  therapeutics  gives  the  rules  for  treatment  of  the  disease  of  the  brain. 

Authorities. — Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin.  I.  Paris. 
1865.  P.  168  et  seq. — Himly,  Krankheiten  und  Missbildungen.  I.  Berlin.  1843.  S.-  S63. — Carron 
du  Villards,  nach  Arlt,  Krankheiten  des  Auges.  III.  Prag.  1856.  S.  425. — Fischer,  Lehrb.  der  ges. 
Entzündungen.  Prag.  1846.  S.  ZW.— Stellwag,  Ophth.  II.  S.  1257,  1261,  1263.— Leyden,  Virchow's 
Archiv.  29.  Bd.  S.  199.—  Graefe,  kl.  Mntbl.  1863.  S.  49,  et  seq.— Berlin,  ibid.  1866.  S.  11.— Täzer, 
Bydel,  Wien.  med.  Jahrb.  1866.  4.  S.  15, 11.— 0.  Becher,  Wien.  med.  Wochenschrift.  1866.  Nr. 
65.— Küchler,  Deutsche  Klinik.  1866.  Nr.  21. 


3.     Periostitis    with    Caries    and   Necrosis   of 
the    Orbital    Walls. 

Symptoms  and  Course. — At  the  commencement,  the  disease  usually  resembles 
a  simple  abscess,  and  often  can.  not  be  distinguished  from  it,  with  absolute  certainty, 
till  the  pus  has  been  evacuated  and  a  probe  passed  through  the  passage  thus  formed. 
Still,  from  the  first,  there  is  usually  excessive  pain,  which  is  often  extensive,  and  is 
generally  increased  by  pressing  or  tapping  on  the  orbital  walls.  The  superjacent 
conjunctiva  and  skin  ordinarily  participate,  subsequently,  in  the  inflammation. 
Moreover,  when  the  affection  is  deeply  situated,  and  its  center  is  not  at  the  apex  of 
the  pyramid,  the  eye-ball  is  not  pressed  forward  and  surrounded  by  the  swelling  so 
regularly  as  in  a  simple  orbital  abscess,  but  is  pressed  to  one  side  or  the  other,  and 
its  movements  interfered  with,  according  to  the  seat  of  the  affected  part.     (Graefe.) 

The  process  is  often  acute,  with  high  fever  and  intense  symptoms  of  inflamma- 
tion, which  rapidly  increase  till  suppuration  occurs,  and  perforation  follows.  In 
other  cases  the  intensity  of  the  process  is  moderate  from  the  first.  Then  it  is  less 
rapidly  developed,  or  even  inclines  to  a  subacute  course,  and  weeks  may  pass  before 
a  suppurative  perforation  occurs.  Fever  is  altogether  absent,  or  occurs  only  occa- 
sionally. The  inflammatory  swelling  of  the  soft  parts  bears  more  the  character  of 
simple  oedema.  There  is  usually,  however,  considerable  pain.  Sometimes,  as  when 
it  is  of  syphilitic  origin,  this  occurs  only  periodically  at  certain  times  of  day;  but 
as  a  rule  it  is  continued,  and  vibrates  between  exacerbation  and  remission.  It  is 
usually  described  as  tense  or  tearing.  If  the  margin  of  the  bony  orbit,  or  its  imme- 
diate vicinity,  be  affected,  we  may  occasionally  perceive  the  protrusion  of  the  bone, 
or  the  detachment  of  the  periosteum ;  the  latter  shows  itself  by  the  occurrence  of 
an  indistinctly  fluctuating,  hard  tumor. 

Finally,  the  disease  of  the  bone  often  develops  itself  very  slowly  and  gradually, 
with  such  undecided  symptoms,  that  it  may  long  remain  unobserved,  till,  after  weeks 
or  months,  the  process  takes  a  new  start,  and  the  pus  breaks  through.  Especially 
where  the  inflammation  is  deep,  is  it  easily  overlooked,  as  there  are  scarcely  any 
objective  symptoms,  and  at  most  a  more  or  less  severe,  occasionally  exacerbating 
pain  points  to  the  existing  disease.  However,  when  the  affected  bone  is  more  su- 
perficial, the  oedematous  swelling  of  the  surrounding  soft'parts,  occasionally  also  the 
decided  thickening  of  the  bone,  or  the  vesicular  protrusion  of  the  periosteum,  to- 
gether with  the  pain, 'increased  by  pressure,  prevent  errors  of  diagnosis. 

As  a  rule,  perforation  takes  place  outwardly  through  the  conjunctiva  or  lid  ;  the 
former  occurs  when  pus  lies  behind  the  tarso-orbital  fascia,  the  latter  when  the  dis- 
ease originates  in  the  margin  of  the  bone.  Usually  only  one  sinus  occurs ;  rarely 
the  pus  makes  a  road  through  several  at  a  distance  from  each  other.  Exceptionally, 
however,  it  happens  that,  after  partial  destruction  of  the  bony  walls,  the  abscess 
opens  into  the  nose,  frontal  sinus,  antrum,  or  the  cranial  cavity. 

The  pus  evacuated  is  usually  unhealthy;  it  blackens  silver  sounds,  or  shows  by 
its  discoloration  and  bad  smell  that  it  is  much  decomposed.  Only  when  the  disease 
of  the  bone  is  advancing  toward  a  cure  does  the  pus  become  thicker  and  benign. 
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Corresponding  to  this,  the  walls  of  the  abscess  have  the  characters  of  true  ulceration, 
which  is  especially  evident  at  the  mouth  of  the  cavity.  This  usually  appears  sur- 
rounded to  a  greater  or  less  extent  by  swelled,  but  relaxed,  not  unfrequently  granular 
tissue  of  a  bluish  or  brownish  red  color. 

Then  a  probe  introduced  through  the  sinus  proves  the  roughness  of  the  bone,  as 
well  as  the  exuberant  granulations.  We  rarely  find  loose  pieces  of  bone  at  first ;  for 
it  usually  requires  some  time  to  throw  off  necrosed  splinters.  Exceptionally,  we 
pass  the  sound  through  a  rough  opening,  bordered  with  bone,  into  a  neighboring 
cavity.    Still,  this  rarely  happens,  as  caries  and  necrosis  are  usually  superficial. 

The  sinus  closes  permanently  only  when  the  caries  is  actually  stopped,  or  the 
piece  of  dead  bone  has  been  thrown  off.  If  it  closes  earlier,  whether  by  exuberant 
granulations  or  by  actual  cicatrization,  the  pus  collects  again,  and  the  process  is 
repeated.  Then  the  destruction  of  the  soft  parts  and  bones  is  sadly  increased. 
Frequently  months,  and  even  years,  pass  before  the  termination  of  the  process. 

Causes. — The  disease  is  not  unfrequently  developed  primarily,  as  a  result  of 
concussions  and  injuries  of  the  orbit,  although  weeks  and  months  may  often  pass 
before  its  symptoms  are  perceived.  Recently,  it  has  often  been  caused  by  careless- 
ness in  operating  for  destruction  of  the  lachrymal  sac.  It  also  frequently  occurs  as 
a  local  manifestation  of  constitutional  syphilis,  and  then  usually  runs  a  subacute 
course.  Mercurial  poisoning  and  gout  are  also  considered  as  causes.  Most  fre- 
quently, however,  scrofula  is  the  cause  of  caries  and  necrosis;  hence  a  very  great 
percentage  of  the  cases  is  found  among  badly-nourished  children.  It  then  often 
appears  in  several  bones  simultaneously,  or  at  short  intervals,  and  is  usually  char- 
acterized by  great  torpidity  and  a  very  slow  course.  Its  favorite  seat  is  the  bony 
margin  of  the  orbit,  and  especially  the  outer  lower  part.  Often  also  there  is  no 
apparent  cause.  The  disease  seems  to  develop  spontaneously  in  otherwise  healthy 
individuals. 

Secondarily,  caries  and  necrosis  occur  quite  often  as  a  result  of  orbital  abscesses, 
of  phlegmonous  dacryocystitis,  sometimes  also  of  fascial  erysipelas  and  embolia.  In 
some  cases  the  orbital  walls  are  affected  by  a  propagation  of  the  process  from  the 
neighboring  bones  of  the  face.  Swellings  which  develop  in  the  neighboring  cavities 
and  push  their  walls  apart,  not  unfrequently  also  cause  caries  and  necrosis.  Finally, 
suppurative  meningitis  and  abscesses  of  the  brain  are  to  be  mentioned  as  possible 
causes.  In  fact,  not  a  few  cases  show  that  abscesses  forming  in  the  brain  primarily 
may,  by  carious  destruction  of  the  orbit,  make  a  way  out,  and  thus  be  evacuated. 

Termination. — As  a  rule,  the  process  ends  in  recovery,  after  the  carious  portion 
of  the  bone  has  lost  its  roughness,  and  perhaps  some  part  has  been  necrosed  and 
thrown  off,  which  usually  occurs  gradually,  and  in  small,  often  microscopic,  splinters, 
rarely  in  large  fragments.  Then,  on  the  site  of  the  former  roughness,  or  on  the  edge 
of  the  bony  cavity,  granulations  develop ;  the  pus,  escaping  from  the  sinus,  becomes 
diminished,  and  is  healthier  looking ;  the  sinus  itself  contracts,  the  parts  around  its 
opening  become  lighter  red ;  finally  it  closes  up,  not  again  to  break  out. 

Sometimes  recovery  occurs  in  this  way  .without  serious  injury  having  occurred. 
Much  oftener,  however,  the  cicatrical  formation  leads  to  unfortunate,  permanent 
results,  which  may  render  doubtful  the  continued  existence  of  the  function,  or  even 
of  the  eye  itself.  This  of  course  depends  greatly  on  the  locality  and  extent  of  the 
abscess. 

Caries  and  necrosis  occur  most  frequently  at  the  margin  of  the  orbit,  and  destroy 
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larger  or  smaller  portions  of  the  marginal  ring,  -which  is  partially  explained  by  the 
fact,  that  this  part  is  most  exposed  to  injury,  and  that  in  individuals  predisposed, 
especially  in  scrofulous  children,  even  apparently  slight  injuries  suffice  to  occasion 
inflammation  of  a  bad  nature  in  the  bones.  The  result  is  a  deep,  funnel-shaped 
cicatrical  contraction  of  the  external  skin,  -which,  in  most  cases,  causes  more  or  less 
ectropion. 

The  process  is  also  often  observed  in  the  anterior  third  of  the  orbital  -walls.  In 
scrofulous  children,  the  fossa  for  the  lachrymal  gland  is  especially  liable  to  the 
disease,  the  result  of  which  is  usually  cicatrical  eversion  of  the  upper  lid,  or  a 
lagophthalmos  caused  by  its  shortening ;  for  under  such  circumstances  the  lid 
around  the  mouth  of  the  sinus  usually  ulcerates,  and  draws  together  from  cicatritial 
contraction.  At  the  same  time,  the  granulations  sprouting  up  from  the  surface  of 
the  bone  and  the  tissue  surrounding  the  abscess  cavity,  change  to  thick  cicatritial 
tissue,  which  contracts  more  and  more,  and  thus  often  draws  the  cicatrix  of  the  lid 
close  to  that  of  the  bone.  If  the  inner  portion  of  the  anterior  wall  be  the  seat  of 
the  disease,  the  lachrymal  sac  will  usually  be  affected  and  injured. 

Less  frequently  the  caries  and  necrosis  occur  on  the  posterior  portion  of  the 
orbital  wall.  These  are  the  worst  cases ;  for  they  always  cause  extensive  suppu- 
ration of  the  orbital  tissue  and  its  sequences.  The  optic  nerve  is  not  unfrequently 
affected,  and  its  function  destroyed  by  inflammation,  or  it  is  compressed  in  the  fora- 
men opticum  by  the  swelling  of  the  bone  and  periorbita  till  it  atrophies.  {Horner.) 
Moreover,  under  such  circumstances,  fatal  results  are  quite  possible,  for  the  excessive 
and  long-continued  secretion  of  pus  is  alone  sufficient  to  completely  exhaust  debilita- 
ted patients.  If  the  walls  of  the  orbit  are  affected  secondarily,  for  instance,  from  a 
progressive  ozcena,  or  if,  as  occurs  occasionally  in  disease  of  syphilitic  origin,  a  caries 
of  the  orbital  walls,  at  first  limited,  gradually  spreads  over  a  large  portion  of  the 
bones  of  the  face,  even  strong  persons  will  finally  be  brought  down. 

Besides  this,  the  vicinity  of  the  brain  is  of  the  greatest  importance.  In  caries 
of  the  roof  of  the  orbit,  the  meninges  and  even  the  brain  itself  suffer  sooner  or  later, 
and  usually  betray  this  by  very  marked  symptoms.  In  many  cases  death  is  thus 
caused  very  early.  Occasionally  it  occurs  suddenly  with  apoplectic  symptoms, 
because  the  abscess  has  perforated  into  the  cranium  through  the  necrosed  portion 
of  the  roof  of  the  orbit.  Frequently,  however,  death  occurs  late,  and  after  long 
suffering.  It  is  remarkable  how  much  the  organism  can  bear  in  this  respect.  Not 
a  few  cases  are  known  in  which  the  orbital  abscess  was  connected  (through  an  open- 
ing in  the  bone,  caused  by  caries  or  by  simple  pressure),  with  an  abscess  of  the 
brain,  as  large  as  a  hen's  egg,  so  that  the  pus,  from  the  brain  abscess,  was  conducted 
off  by  the  canal  passing  outward.  Such  abscesses  of  the  brain  existed  for  months 
or  years  without  peculiarly  marked  symptoms  indicating  them,  and  finally  arrived 
at  a  permanent  cure,  by  cicatrization. 

Treatment.— As  in  caries  and  necrosis  of  other  parts  of  the  skeleton,  the  first 
indication  aims  at  removing  or  limiting  as  much  as  possible  the  inflammatory 
change  of  tissue.  The  second  care  is  to  evacuate,  as  soon  as  possible,  the  pus  that 
has' already  collected,  and  to  maintain  a  free  escape,  as  well  as  to  favor  the  removal 
of  dead  bone.  Finally,  the  treatment  should  influence  the  process  of  cicatrization 
to  reduce  the  evil  results  as  much  as  possible.  / 

1.  The  causal  indications  are  especially  strong  when  the  disease  arises  from  some 
dyscrasia,  #nd  often  demand  constitutional  treatment ;  without  this,  little  can  be 
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expected  in  syphilitic  or  scrofulous  cases.  "When,  as  a  result  of  disease  of  the  bone, 
the  entire  organism  is  much  affected,  constitutional  treatment  must  not  be  neglected, 
since  a  bad  state  of  the  nutrition  of  the  body  reacts  very  unfavorably  on  the  local 
disease.  Of  course,  where  the  caries  is  a  secondary  disease,  the  primary  affection 
requires  a  proper  treatment. 

2.  The  direct  treatment  is  nearly  the  same  as  tbat  of  orbital  abscess.  In  the 
first  stage,  antiphlogistics  are  to  be  used  according  to  the  intensity  of  the  process. 
"Where  the  process  is  very  chronic,  local  antiphlogistic  treatment  is  of  little  account, 
and  must  usually  be  limited  to  the  doubtful  benefits  of  mercurial  friction,  or  the 
application  of  a  padded  bandage.  Still,  such  processes  arise  from  dyscrasise,  and  if 
we  can  remove  the  cause,  local  antiphlogistics  are  usually  unnecessary. 

3.  As  soon  as  the  formation  of  an  abscess  is  evident,  it  should  be  opened.  The  rules 
for  this  were  given,  p.  443.  If,  at  the  same  time,  the  periosteum  appears  much  thick- 
ened, or  pressed  out  by  pus,  it  is  very  important  that  the  incision  should  go  down  to 
the  bone,  on  the  one  hand  to  remove  the  tension,  and  on  the  other  to  prevent  the 
further  detachment  of  the  periosteum  from  the  bone.  "Where  the  abscess  is  super- 
ficial, this  is  not  difficult ;  when  deeper,  it  is  often  impracticable.  But  then,  it  is 
often  scarcely  possible  to  recognize  the  condition  with  certainty ;  hence  spontaneous 
perforation  is  usually  awaited. 

4.  If  the  abscess  has  been  evacuated  externally,  the  closure  of  the  opening  must 
be  prevented.  This  is  done  by  introducing  charpie,  smeared  with  fat,  which  must  be 
renewed  daily,  or  by  the  use  of  gutta-percha  tubes.  Frequent  probing  must  not  be 
neglected,  to  test  the  condition  of  the  diseased  bone,  and  to  discover  early  any 
splinters  lying  in  the  sinus,  so  that  they  may  be  removed.  If  the  process  goes  on 
very  slowly,  and  all  symptoms  of  irritation  are  gone,  and  the  pus  becomes  very  thin, 
the  charpie  may  with  benefit  be  smeared  with  some  irritating  salve,  or  cauterizations 
with  nitrate  of  silver,  or  the  hot  iron  may  be  required  to  terminate  the  process.  Exu- 
berant granulations  are  to  be  kept  down  by  nitrate  of  silver  or  tincture  of  opium. 
Not  until  the  bones  have  lost  all  roughness,  and  all  the  necrosed  part  has  been  thrown 
off,  and  only  a  little  healthy  pus  is  evacuated,  dare  we  permit  the  closure  of  the  sinus. 

5.  To  prevent  shortening  of  the  lid,  or  ectropion,  in  caries  or  necrosis  of  the 
margin  of  the  orbit,  tarsoraphy  may  be  very  useful.  "Where  the  disease  of  the  bone 
is  situated  more  deeply,  all  attempts  to  prevent  the  evils,  resulting  from  cicatriza- 
tion, fail. 

Authorities.— Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p.  Warloniont  et  Testeliu,  I.  Paris. 
1856.  P.  37,  40. —Stellwag,  Ophth.  II.  S.  1343.  Nota  301.—  Graefe,  A.  f.  0.  I.  1.  S.  430,  433,  IV.  2. 
S.  162  ;  kl.  Mntbl.  1863.  S.  50.— Horner,  kl.  Mntbl.  1863.  S.  71,  74-77.— Heymann,  A.  f.  O.  VII. 
1.  S.  144. — Pagenstecher  und  Sämisch,  kl.  Beobachtungen.  I.  Wiesbaden.  1861.  S.  75. 
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Nosology,  Symptoms,  and  Course. — Morbid  growths  of  every  description  occur 
both  iu  the  eye-ball  and  its  appendages.  Some  are  rarely  met  with ;  others  are  of 
more  frequent  occurrence.  TVe  find  that  certain  of  them  affect  only  particular 
organs,  while  others  attack  any  part  where  blood-vessels  exist. 

They  were  formerly  distinguished  as  malignant  or  benign  ;  the  former  term  be'mg 
applied  to  such  as  spread,  with  more  or  less  rapid  growth,  into  tissues  of  varied 
character,  and  destroyed  them;  were  liable  to  extend  by  means  of  the  lymphatics 
and  blood-vessels,  setting  up  new  foci  in  different  parts  of  the  body ;  hence,  were 
difficult  to  remove,  relapsed  as  a  rule,  at  last  became  general,  and  assumed  a  consti- 
tutional habit. 

These  peculiarities  do  not,  however,  depend  on  certain  specific  elements,  whose 
presence  or  absence  determines  the  benign  or  malignant  character  of  the  tumor. 
On  the  contrary,  the  typical  forms  of  normal  tissues,  of  epithelium,  and  of  muscle- 
cells,  of  connective  tissue  in  its  various  forms,  of  cartilage,  and  bone-cells,  &c,  are 
repeated  in  the  structure  of  tumors  of  the  most  varied  nature.  Moreover,  the  benign 
or  malignant  character  is  not  determined  by  the  elementary  forms  alone,  but  by 
their  correspondence  with  the  mother-cells  from  which  they  originate.  The  same 
elements  have  a  different  prognostic  indication  according  to  the  tissue  from  which 
they  sprung ;  that  is,  as  they  appear  homologous  or  heterologous.  They  are  danger- 
ous when  they  depart  from  the  type  of  the  mother-tissue,  or  even  differ  from  it  in 
histological  character;  for  instance,  in  having  an  epithelial  character  when  located 
in  connective  tissae,  or  cartilage.  Their  malignancy  increases  when  they  are  very 
succulent,  and  when  they  have  a  large  amount  of  fluid  in  the  intercellular  substance ; 
or,  when  they  are  very  perishable,  readily  breaking  down,  and  undergoing  rapid 
regeneration  by  means  of  luxuriant  granulations;  or  again,  when  the  basis  from 
which  they  arise  is  thickly  permeated  with  lymph  and  blood-vessels.  For  the  condi- 
tions favoring  absorption  of  morbid  material  into  the  blood,  and  its  dispersion 
through  the  system,  are  multiplied  in  proportion  to  the  amount  of  soft  or  recremen- 
titial  matter  in  the  tumor,  or  as  the  number  of  its  lymphatics  or  blood-vessels 
increases.  Then  the  immediate  results  are  irritation  in  the  various  parts,  the  forma- 
tion of  new  foci  in  the  most  varied  localities,  and  finally,  the  not  unfrequent 
saturation  of  the  blood  with  foreign  materials,  the  lowering  of  the  entire  nutritive 
conditions,  in  short,  the  occurrence  of  cachexia.     (Virchow.) 

Tumors  can  only  be  correctly  classified  on  the  basis  of  their  anatomical  origin. 
From  this  point  of  view  there  are  three  chief  groups,  to  which  might  be  added,  as  a 
fourth,  tumors  caused  by  hydatids. 

■  Theirs*  class  comprises  tumors  composed  of  blood,  or  materials  coming  directly 
from  the  blood,  contained  in  natural  or  mechanically-formed  spaces,  such  as  extra- 
vasations, transudation  and  exudation  tumors. 

The  second  class  comprises  tumors  due  to  collections  of  secretions  proper,  in  exist- 
ing cavities,  such  as  retention  and  dilatation  tumors. 

The  third  class  represents  growths,  the  true  new-formations  or  pseudoplasms, 
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which  grow  immediately  from  the  structure  of  the  organs,  originating  in  actual 
formative  processes,  or  a  true  proliferation  of  tissue.     {Virchow.) 

A.  Tumors  of  the  first  variety  are  rare  in  the  parts  about  the  eye. 

Besides  some  cysts  observed  deep  in  the  orbit,  those  orbital  and  sub- choroidal  tumors,  formed 
from  hemorrhages  by  thickening  and  partial  organization  of  clots,  belong  in  this  class. 

B.  From  the  richness  of  the  ocular  region  in  glandular  organs,  tumors  of  the 
second  class  are  frequent. 

1.  The  integument  of  the  eye-lids  and  neighboring  parts  of  the  face,  is  often  thickly  strewn 
with  comedones  and  miliary  nodules.  Exceptionally,  from  the  hardening  and  deposit  in  concen- 
tric layers  of  the  secretory  cells  of  the  sebaceous  follicles,  the  latter  reach  the  size  of  a  hemp- 
seed.  Thus,  whitish-yellow  nodules,  hard  as  cartilage,  are  formed,  which  are  very  prominent, 
and  much  resemble  "pearl-tumors."  In  former  times,  these  appear  to  have  been  described  as 
lithiasis  {Himly),  or,  judging  from  some  old  wax  preparations,  as  grando.  In  a  case  recently 
observed,  a  zone,  two  lines  broad  along  the  free  edges  of  both  lids  of  the  left  eye,  was  covered  by 
such  nodules,  so  as  to  present  the  appearance  of  a  section  of  a  fig.  In  some  places,  the  tumors 
collected  into  racemose  clusters.  An  umbilication  could  be  distinguished  on  the  surface  of  most 
of  the  nodules.  The  eye-lashes  were  well  preserved,  and  grew  out  from  between  the  nodules. 
On  the  lower  lid  were  numerous  hordeoli.  The  skin  of  the  entire  face  appeared  richly  strewn 
with  similar  tumors,  together  with  miliary  eruption,  comedones,  and  numerous  acne  pustules. 

Sometimes,  in  this  region,  as  well  as  over  the  brows,  we  meet  with  true  sebaceous  tumors, 
with  fatty,  gelatinous,  or  even  honey-like  contents  {atherom,  meliceris).  Hairs  occasionally 
grow  from  their  inner  walls.  {Himly,  Herst,  [Hackley].)  Sometimes  they  attain  considerable  size, 
press  into  the  orbit  {Schwarz,  Testelin),  and  may  cause  exophthalmos.  Occurring  near  the  lachry- 
mal sac,  they  may  be  mistaken  for  an  affection  of  this  organ.  {Himly,  Hasner.)  Some  cases  of 
molluscum,  observed  on  the  lids  {Mackenzie),  may  have  been  modified  sebacous  tumors.  Cha- 
lazia ("hail-granules")  may  also  be  regarded  as  cysts. 

2.  Acne  also  occurs  in  the  caruncle,  which  is  rich  in  sebaceous  glands.  It  sometimes  origi- 
nates spontaneously  {Mackenzie),  sometimes  as  a  result  of  mechanical  irritation  from  foreign  bodies, 
inverted  cilia,  or  stiff  and  distorted  caruncle  hairs.  {Himly.)  Ulceration  of  one  or  more  sebaceous 
glands  is  the  usual  result.  Sometimes,  however,  the  retention  of  the  secretion  causes  inflam- 
matory hypertrophy  of  the  stroma  ;  the  caruncle  swells  to  a  considerable  tumor,  and  the  dis- 
tended follicle  appears  on,  or  projects  from,  its  surface  as  a  yellowish,  round  nodule.  {Himly, 
Graefe.)  Its  contents  readily  condense  into  a  fatty  atheromatous  mass.  {Benedict,  Weiler.)  As  an 
exception,  extensive  concrements  form  {encanthis  calculosa),  which  occasionally  attain  considera- 
ble magnitude.  {Blamis,  Sandifort,  Schmucher,  JRiberi.)  Now-and-theu,  as  a  result  of  luxuriant 
proliferation,  the  caruncle  protrudes  as  a  large,  spongy  tumor  {encanthis  fungosa) ;  it  granulates, 
and  forms  fleshy,  warty  outgrowths.  Probably,  also,  some  of  the  mucous  polypi  {Mackenzie), 
which  have  been  seen  on  the  caruncle,  are  to  be  regarded  as  retention  tumors. 

3.  In  the  same  way  the  glands  of  the  conjunctiva  and  lachrymal  passages  are  subject  to  dila- 
tation from  collected  secretion.  The  tumor  occasionally  develops  as  a  mucous  polypus,  more 
frequently  however  as  a  cyst.  These  are  occasionally  fouud  at  different  parts  of  the  conjunctiva, 
as  thin-walled  vesicles,  with  clear,  serous  contents,  about  the  size  of  a  hemp-seed,  pea,  or  bean, 
projecting  perpendicularly  from  the  surface  of  the  membrane.  If  the  thin  mucous  covering  be 
divided,  the  cyst  often  rolls  out.  It  is  only  loosely  connected  with  the  surrounding  parts.  Iu  other 
cases  these  cysts  are  quite  large,  attaining  the  size  of  a  hen's  egg,  or  more.  Then  they  often  grow 
into  the  orbit,  causing  exophthalmos.  In  such  cases  their  walls  are  usually  very  thick,  apoueu- 
rosis-like,  and  are  but  loosely  attached  to  the  orbital  connective  tissue,  which  is  thickened  into 
a  strong,  tendinous  membrane.  The  contents  are  mostly  fluid,  serous,  often  yellowish  or  brown- 
ish, rarely  hemorrhagic,  exceptionally  milky  or  gelatinous.  They  are  most  usually  situated  to 
the  inner  side  of  the  globe,  and  in  the  course  of  years  not  unfrequently  destroy  the  cribiform 
plate,  penetrate  into  the  nose,  and  expand  throughout  its  cavity.  (Ressd,  Caratheodori,  Fano.)  In 
one  case  such  a  cyst  forced  its  way  through  the  optic  foramen  into  the  skull,  and  caused  pressure 
on  the  brain.  {Detyech.) 
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4.  The  mucous  polypi  and  cysts,  which  occur  in  the  nasal  and  frontal  cavities  and  in  the  \ 
antrum,  and  sometimes  attain  such  enormous  size  as  to  contract  the  orhit  or  even  the  cranial 
cavity,  by  pressing  on  the  bony  walls  (Mackenzie),  originate  mostly  from  the  glands  of  the  mucous 
membrane,  and  are  originally  caused  by  collections  of  secretion.  (Virchow.)    Like  orbital  cysts, 
they  are  often  multicellular. 

5.  Swelling  of  the  lachrymal  sac,  which  accompanies  blennorrhcea,  particularly  the  so-called 
7tydroj>s  sacci  lachrymalis,  should  also,  strictly  speaking,  be  classed  among  dilatation  tumors,  as 
well  as  dacryops,  and  the  watery  vesicle  of  the  lachrymal  gland.  (Ad.  Schmidt,  Beer.)  The  latter 
is  by  some,  however,  attributed  to  hydatids.  (Ilimly.)  It  sometimes  develops  rapidly,  sometimes 
more  slowly,  causes  marked  exophthalmos,  and,  by  displacement  of  the  roof  of  the  orbit,  may 
cause  pressure  on  the  brain,  or  even  the  symptoms  of  apoplexy.  Sometimes  it  suppurates,  and  a 
cure  or  a  fistula  results. 


C.  The  growths  proper,  occurring  in  the  eye  and  its  adjuncts,  are  sometimes 
histoid,  composed  of  a  single  tissue,  and  are  then  often  simply  hyperplasia  of  any 
histological  constituent ;  again  they  are  organoid,  composed  of  several  tissues,  which 
not  unfrequently  show  a  distinct  typical  arrangement,  and  thus  giv^  the  tumor  a 
resemblance  to  certain  parts  of  the  body ;  finally  sometimes  several  parts  unite,  and 
in  their  union  correspond  to  a  whole  system  of  the  body  (teratoid  tumors).  Besides 
these,  there  are  the  covibination  tumors,  in  which  several  forms  have  united. 

The  power  of  combination  in  tumors  is  very  extensive.  Not  only  do  the  most 
varied  forms  unite  among  themselves,  but  tumors  of  all  three  of  the  above-mentioned 
varieties  unite  together.  Indeed,  it  occasionally  happens  that,  in  one  growth,  cavities 
are  formed  by  extravasations,  transudations,  and  exudations,  around  which  the  com- 
pressed and  inflamed  tissue  is  bulged  out  into  a  cyst.  Then,  again,  we  not  unfre- 
quently meet  with  tumors  of  the  first  or  second  class,  in  whose  cyst  or  bed  tumors 
grow,  that  gradually  envelop  the  cyst,  or  even  grow  into  its  cavity  and  fill -it  up. 
Pseudoplasmata  occasionally  form  also  in  glandular  organs,  and,  by  mechanical 
obstruction  of  excretory  ducts,  cause  retention  of  the  secretion  and  the  formation 
of  cysts. 

This  change  of  type  in  tumors  is  very  important  practically,  as  tumors  originally 
benign  may  gradually  become  malignant.  In  general,  a  tumor  can  only  be  con- 
sidered as  benign,  as  long  as  it  is  strictly  homogeneous. 

The  very  considerable  richness  in  lymphatics  and  blood-vessels  of  these  parts,  as 
well  as  the  circumstance  that  the  orbit  is  surrounded  by  cavities  very  difficult  or 
impossible  of  access,  are  to  be  especially  regarded  as  rendering  even  the  continuous 
progress  of  a  tumor  injurious,  and  still  more  so  its  dissemination. 

1.  Fibromata  contain,  as  sole  or  chief  constituents,  connective  tissue,  in  the  ordi- 
nary sense  of  the  word.  They  proceed  mostly  from  the  stroma  of  the  part,  and 
especially  from  the  thick,  hard  expansions  of  which  the  membranes  are  composed. 
Rarely  they  originate  in  other  analogous  tissues,  as  the  bones,  and  are  then  hetero- 
logous. They  frequently  are  histoid,  and  then  represent  simple  hyperplasia.  Often, 
however,  their  formation  is  complex ;  the  tumor  is  somewhat  organized.  Moreover, 
fibroma  is  often  found  as  a  comoination  tumor,  either  because  adjacent  parts  of  a 
structure  have,  from  the  outset,  produced  different  elements,  or  because  a  tumor, 
purely  fibrous,  has  in  places  changed  its  type  occasionally,  and  developed  mucous  or 
cellular  elements  or  vessels,  or  become  cartilaginous  or  bony,  or  even  by  alveolar 
structure,  and  the  characteristic  deposits  of  epithelial  tissue  indicated  the  transforma- 
tion into  cancer.  They  are  generally  divided  into  diffuse,  papillary,  or  warty,  and 
tuberose. 
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J       a.  First  in  this  series  stands  elephantiasis,  which  has,  in  rare  instances,  been  observed  on  the 
lids  {Garron  du  Villards,  Graefe),  as  well  as  some  forms  of  molluscum.  {Virchoio.) 

o.  In  the  second  class  may  be  placed  Pinguecula.  This  is  only  found  in  the  ocular  conjunctiva, 
lying  in  the  palpebral  fissure.  Often,  however,  its  base  extends  into  the  episcleral  tissue,  or  even 
into  the  sclera.  It  is  about  the  size  of  a  hemp-seed,  in  rare  instances,  a  large,  flat,  roundish, 
sometimes  pendant,  yellowish-white  body,  which  externally  much  resembles  fat,  but,  on  close 
examination,  is  found  to  be  embryonic,  connective  tissue.  These  bodies  are  usually  covered  by 
dilated  vessels,  are  painless,  and,  once  developed,  usually  persist  unchanged  during  life.  The/ 
are  more  frequently  found  in  old  than  in  young  persons.  It  appears  that  exposure  of  this  portion 
of  the  conjunctiva  to  external  injuries  is  to  be  regarded  as  the  cause  of  the  very  frequent  occur- 
rence of  this  sort  of  hypertrophy.  At  all  events,  frequently  recurring  irritation  of  the  conjunctiva 
favors  the  establishment  of  pinguecula.  {Seitz.) 

c.  The  papillary,  warty,  ragged  fibromata  are  occasionally  developed  on  the  skin,  conjunctiva, 
and  caruncle.  Exceptionally,  they  have  been  seen  growing  in  the  form  of  a  fringe  from  a  follicle 
of  the  latter.  {Carron  du  VUlards.)  Their  starting-point  is  the  connective-tissue  stroma.  They 
here  form  as  small,  amorphous,  granular,  or  homogeneous  bodies,  in  which  cells  are  only  subse- 
quently developed.  (  VircJioiv.)  Their  further  growth  results  from  increase  of  the  cellular  parts, 
or  that  of  the  intercellular  substance.  The  first  often  preponderates  so  much  that  an  actual  state 
of  granulatiou  results,  and  the  overgrowth  acquires  a  fleshy,  warty,  or  spongy  look,  such  as  occa- 
sionally occurs  on  ulcers  of  the  conjunctiva  and  cornea,  prolapsed  iris,  &c,  and  is  often  even  pedun- 
culated. They  may  contain  few  or  no  vessels.  Usually,  however,  such  tumors  are  traversed  by 
an  exceedingly  dense  net- work  of  vessels,  and  may  then,  if  covered  merely  by  a  thin,  superficial 
layer  of  soft  epithelium,  be  liable  to  spontaneous  hemorrhage  {Seitz),  which  sometimes  proves 
dangerous  from  its  magnitude.  Papillary  fibromata  often  lie  flat  on  their  substratum,  and  appear 
as  isolated  or  grouped,  pale  or  deep-red  nodules,  more  or  less  hard,  which  are  usually  without 
sensation,  although  in  exceptional  cases  they  itch  excessively.  {Beer.)  Sometimes  these  nodules 
unite  to  tumors  of  the  size  of  a  raspberry  {Himly,  Ghelius,  Ammon),  which  usually  are  very 
vascular,  but  at  times  may  be  of  quite  a  dark  hue,  from  the  pigment  which  they  contain. 
(  Travers.)  They  are  often  found  elevated  by  a  pedicle  above  the  surface.  {Mackenzie.  Arlt,  Hasncr.) 
This  pedicle  is  formed  of  very  hard  connective  tissue,  and  usually  contains  large  vessels,  which 
cause  profuse  hemorrhage,  if  the  tumor  be  cut  off.  In  some  cases  these  growths  have  returned. 
{Arlt.) 

d.  Tuberous  fibroma  comprise,  among  others,  those  tumors  which  were  formerly  described  as 
fibroid,  steatomata,  fibrous  polypi,  and,  when  situated  on  the  skin,  as  molluscous  tumors.  They 
consist  of  radiated  and  fasciculate  connective  tissue,  which  occasionally  solidifies  to  a  cartilagi- 
nous hardness,  but  frequently  are  much  less  consistent,  and  often  contain  a  large  amount  of 
mucous  tissue.  They  may  even  be  soft,  or  almost  fluid.  (  Vvrchow.)  Besides  the  skin,  the  fascia 
and  periosteum  are  the  usual  starting-points.  The  hard,  firm  nodules,  which  occur  in  the  orbit, 
lie  usually  about  its  edge,  and  are  often  attached  by  a  broad  base  to  the  bony  walls.  As  a  rule, 
they  grow  slowly,  sometimes  ossify  {Graefe),  or  calcify  {JBader),  and  rarely  attain  a  great  size. 
{Schuli,  Weinleclmer ,  Zeliendev .)  If  large,  such  a  tumor  is  almost  always  a  case  of  combination 
tumor,  e.  g.,  a  secondary  cyst  {Mackenzie),  a  transformation  into  cancer,  &c.  The  softer  tuberous 
fibromata  are  often  pedunculated,  and  project  far  above  the  surface,  push  the  mucous  covering 
before  them,  and  are  covered  by  it  as  far  as  the  pedicle.  The  latter  is  usually  hard,  and  originates 
by  one  or  more  roots  from  the  periosteum.  The  body  of  the  tumor  may  be  of  cartilaginous  hard- 
ness {Laivrence),  but  usually  it  is  very  soft.  These  pedunculated  fibroma  or  fibrous  polypi  have 
been  found  in  the  conjunctiva  {Graefe),  in  the  lachrymal  duct,  and  in  other  cavities  lined  with 
mucous  membrane.  On  the  conjunctiva,  it  is  exceptional  for  them  to  exceed  the  size  of  a  hazel- 
nut. {Jitnglcen.)  The  depth  to  which  their  roots  extend  causes  them  readily  to  return  after 
extirpation. 

2.  Dermoid  tumors,  with  some  others,  Were  formerly  classed  together  as  "  warts." 
They  occur  quite  often  on  the  outside  of  the  lid,  and  on  its  free  margin.  Excep- 
tionally, they  are  found  at  the  superior  reflection  of  conjunctiva,  whence  they  hulge 
out  the  superior  and  external  recti  muscles  {Graefe),  and,  as  they  are  connected 
with  sub-conjunctival  fat,  they  are  mistaken  for  lipomata.  There  are  also  numerous 
cases  where  they  have  been  developed  on  the  corneal  border,  one  part  of  them  being 
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on  tbe  cornea,  the  other  originating  in  the  conjunctiva  or  sclera,  and  often  entering 
deeply  into  their  tissue. 

These  warts  are  of  the  size  of  a  grain  of  pepper,  a  bean,  or  larger.  They  are  usually  roundish  or 
oval,  aud  more  or  less  projecting.  They  are  often  as  soft  as  sponge,  but  frequently,  too,  are  quite 
hard  or  even  cartilaginous.  Their  color  varies  exceedingly  ;  they  are  sometimes  of  a  tendinous 
whiteness,  fatty  yellow,  red,  brownish  red,  or  even  dark  brown.  The  surface  of  the  tumor  is  some- 
times smooth,  sometimes  granular,  like  a  raspberry,  and  sometimes  bears  upon  it  a  number  of  deli- 
cate short  and  pale,  or  stiff,  long,  dark  hairs  (tricliosis  bulbi).  These  tumors  consist  of  a  pad  of 
connective  tissue  and  elastic  filaments,  covered  by  a  thick  layer  of  epithelium,  in  which  are 
situated  the  hair-follicles,  either  with  or  without  accompanying  sebaceous  glands.  (  Virclwio.) 
They  are  usually  congenital,  and  increase  gradually  with  the  growth  of  the  body.  (Byba,  Fischer-, 
E.  Müller,  Graff e,  and  oilier s.) 

3.  Lipomata.  These  contain  an  oleaginous  fat  in  nucleated  cells,  which  are  usually  some- 
what larger  than  normal,  are  always  ragged,  and  depend  on  new-formations,  on  hyperplasia  of 
existing  fatty  deposits.  Sometimes  the  fat  preponderates  in  them,  and  they  are  very  soft;  some- 
times the  connective  tissue,  when  they  may  possess  considerable  consistence.  According  to  some, 
they  occur  most  frequently  in  the  orbit.  (Demarquay.)  Other  experienced  authors  have  never 
seen  them  there,  and  believe  lipomata  observed  in  such  portions  to  have  been  vascular  tumors, 
which  often  resemble  the  former  so  much  as  to  be  mistaken  for  them.  (SclmJi.) 

4.  ITyxoinata.— The  chief  constituent  of  these  is  mucous  tissue,  which  is  normally 
represented  by  the  vitreous,  the  jelly  of  the  umbilical  cord,  and  the  neuroglia  of  the 
nervous  system.  It  is  intimately  related  to  fatty  tissue,  the  one  being  directly 
convertible  into  the  other  by  increase  or  decrease  of  fat.  They  are  very  soft,  often 
fluctuating  like  a  cyst.  From  their  cut  surface  exudes  a  filamentous  fluid,  which 
exactly  resembles  mucus.  There  is  also  found  a  filamentary  basis,  with  elements 
much  resembling  connective-tissue  fibrilla?,  but  very  loose,  and  filled  with  mucilagi- 
nous fluid.  The  intercellular  substance  contains  cellular  elements  in  variable 
amount  and  of  different  forms.  (  Yirchow.) 

In  recent  myxomata  the  round  cells  (mucous  bodies)  are  in  excess ;  in  old,  the  spindle-shaped 
and  stellate  preponderate.  The  latter  sometimes  anastomose  and  exhibit  an  areolar  formation.  In 
proportion  as  the  cells  disappear  or  are  more  abundant,  or  by  increase  of  fat  change  to  fat-cells, 
the  tumor  appears  hyaline,  medullary,  or  lipomatous.  It  frequently  happens,  also,  that  the  inter- 
cellular substance  becomes  fluid,  and  cystoid  excavations  form,  or  that  the  framework  solidifies 
into  a  hard  mesh-work  of  connective  tissue,  or  even  becomes  cartilaginous,  or  contains  numerous 
vessels,  which  in  some  places  seem  of  a  talangiectetic  nature;  the  myxoma  partly  changes >to  a 
cystoid,  fibrous,  cartilaginous,  or  talangiectatic  form.  (  YircJww.) 

On  the  whole,  myxomata  do  not  occur  frequently.  They  usually  develop  as 
homologous  tumors,  and  then  are  usually  benign.  Still,  they  are  capable  of  the 
most  varied  combination  with  other  tumors,  not  unfrequently  transforming  into 
very  different  tissues,  'becoming  heterologous  and  decidedly  malignant  in  character. 
( Virchmc.) 

Indeed,  it  seems  as  if  certain  growths  described  as  colloid  cancer,  which  have  affected  the 
entire  eye-ball  and  the  surrounding  orbital  tissues,  should  be  regarded  as  myxoma.  It  has  been 
observed  in  the  optic  nerve,  where  it  forms  tumors  more  or  less  extensive,  which  are  encapsulated 
by  the  sheath  of  the  optic  nerve,  push  the  eye  regularly  forward,  and  limit,  without  entirely 
arresting,  its  motions,  rapidly  cause  blindness,  and  run  their  course  without  pain.  '  In  one  such 
case  the  eye  was  already  evacuated  as  a  result  of  ulceration  of  the  cornea,  and  flattened  antero- 
posteriorly.  (Rothmund.)  In  another  case  the  globe  still  retained  its  shape,  and  by  the  ophthal- 
moscope the  pressure  of  the  growth  on  the  papilla  could  be  made  out  from  the  bulging  forward 
and  cloudiness  of  the  latter,  as  well  as  from  the  congestion  of  the  retinal  vessels.  (Graefe.)    In  a 
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third  case  the  myxoma  in  the  papilla  had  developed  in  company  with  a  number  of  analogous 
small  tumors  in  the  fatty  tissue  of  the  orbit.  {Jacobson.) 

5.  Chondromata,  whose  basis  is  cartilaginous  tissue,  may  now-and-then  have  been  observed  in 
the  orbit,  and  are  mentioned  in  literature  under  the  names  osteo-steatomata,  osteo-sarcomata,  &c. 
{Mackenzie,  Chelius.)  But  it  is  difficult  to  determine  strictly  what  cases  belong  in  this  category. 
At  all  events,  oculists  very  rarely  meet  with  chondroma.  {Schuh.)  Once  a  bit  of  cartilage  has  been 
found  in  a  warty  growth  on  the  edge  of  the  cornea.  {Schweig g er.)  Chondroma  have  also  been 
seen  in  the  lachrymal  gland.  {Busch.)  They  sometimes  develop  from  normal  cartilage,  some- 
times from  other  tissue ;  hence  they  are  either  homologous  or  heterologous,  and  in  the  latter  case 
may  be  very  malignant.  They  may  be  very  soft,  or  ossify,  undergo  amyloid  degeneration,  and 
ulcerate.  They  often  come  in  combination  with  other  tumors,  as  myxoma,  cancer,  &c.  Their 
comparative  frequency  is  greatest  in  young  persona  (  Virchow.) 

6.  Osteomata  are  developed  from  connective  tissue  or  from  a  cartilaginous  base,  but  are  distin- 
guished from  ossifying  fibroma,  chondroma,  &c,  by  the  fact  that,  in  them,  the  whole  process  is  from 
the  first  directed  to  formation  of  bone.  They  are  often  as  hard  as  ivory,  consisting  of  compact  bony 
substance,  with  vessels,  and  a  periosteal  or  cartilaginous  covering.  In  other  cases  the  tissue  is 
spongy,  and  even  contains  medullary  substance  in  its  canals  or  greater  cavities.  Osteomata  are 
usually  mere  hyperplasia,  but  they  also  occur  as  heterologous  growths,  and  are  frequently  com- 
bined with  other  tumors,  especially  myxoma,  cysts,  &c.  ( Virchow.)  Homologous  osteoma  occa- 
sionally appears  as  an  excessive  development  of  certain  bones  or  of  entire  portions  of  the  skeleton, 

.which  are  then  enlarged  into  shapeless  masses,  leontiasis.  {Virchow,  Acrel.)  More  frequently, 
however,  they  form  circumscribed  tumors,  which  project  more  or  less  above  the  surface  from 
which  they  originate.  Sometimes  they  grow  immediately  from  the  substance  of  the  latter,  some- 
times they  depend  on  a  proliferation  of  the  periosteum.  A  connective-tissue  tumor  forms  first, 
this  gradually  ossifies  and  unites  with  the  subjacent  bone.  The  osteomata  occurring  in  the 
orbit  are  usually  as  hard  as  ivory.  They  frequently  originate  in  the  diploe  of  the  bone  affected, 
and  readily  break  through  to  both  sides,  so  that  the  tumor  appearing  in  the  orbit  is  only  part  of  a 
growth,  which  projects  into  various  neighboring  cavities.  {Mackensie,  Knapp.)  This  should 
be  borne  in  mind,  especially  when  there  is  a  question  of  removing  the  growth  by  an  operation. 
An  osteoma  can  usually  be  removed  without  danger  from  the  orbital  plate  of  the  ethmoid 
{Maisonneure),  and  from  the  floor  of  the  orbit.  {Mackenzie.)  But  if  seated  on  or  near  its  roof,  such 
an  operation  would  be  very  hazardous,  for  the  simultaneous  projection  of  the  tumor  into  the 
cranium  is  never  betrayed  by  marked  symptoms.  {Knapp.)  Nevertheless,  even  osteomata  origi- 
nating here  have  been  successfully  operated  on  {Mackenzie,  Knapp),  for  they  do  not  all  grow  in 
both  directions.  Exceptionally  also,  we  encounter  cases  where  bony  tumors  originate  from  bones 
in  the  vicinity  of  the  orbit,  press  against  its  walls  {Mackenzie),  and  even  perforate  them.  {Baillie.) 
Orbital  osteomata  may  be  small  or  large.  Now-and-then  they  have  been  met  with  in  both  orbits 
at  the  same  time.  {Frank,  H.  Walton,  HoiosMp.)  Young  persons  suffer  from  them  more  frequently 
than  old,  females  more  so  than  males.  ( Virchow.)  They  often  proceed  from  wounds ;  their 
development  and  increase  is  usually  very  slow,  sometimes  painless,  at  others  very  painful.  In 
some  cases  osteomata-  are  said  to  have  receded  {Mackenzie),  or  to  have  broken  off  from  the  basis, 
or  to  have  been  thrown  off  by  suppuration  {Stanley),  or,  after  operative  procedures,  they  have 
broken  down  and  become  obliterated  through  caries.  {Brassant,  Sporing.) 

7.  Melanomata,  whose  characteristic  constituents  are  cells,  heavily  loaded  with  pigment,  such 
as  occurs  in  the  uvea,  are  found  as  extensive  brown  or  black  discolorations  of  the  integument  of 
the  lids,  or  of  the  conjunctiva.  Sometimes,  however,  they  occur  as  spongy  tumors  from  the 
conjunctiva  or  orbital  tissue  {Lisfranc,  Cunier),  again  as  warty  growths  from  the  margin  of  the 
cornea.    {Travers,  Ed.  Jaeger,  Ileediius.)    Occasionally  they  arc  seated  on  the  iris.  {Graefe.) 

8.  Glioma,  or  medullary  fungus,  proceeds  from  the  neuroglia  to  the  interstitial 
connective  tissue  of  the  retina,  and  is  composed  of  a  hasis  analogous  to  the  latter, 
and  of  cellular  elements.  {Virchow.) 

The  cellular  elements  arc  often  incompletely  formed,  rather  resembling  nuclei,  as  they  occur 
in  the  retinal  frame-work.  Frequently,  however,  they  are  fully  developed,  the  cell-membrane  is 
clearly  distinguishable  from  the  nucleus,  or  the  elements  are  even  spindle-shaped  or  stellate.  At 
the   same  time  we  often  find  elongated   cellular  formations   corresponding  to  the  supporting 


TUMORS.       GLIOMA.  457 

filaments  of  the  retina,  and,  like  these,  containing  cells.  They  are  either  isolated  or  in  groups, 
especially  in  the  vicinity  of  the  vessels,  which  they  often  surround  in  a  thick  layer. 

The  intercellular  substance  is  sometimes  quite  soft,  almost  fluid,  and  after  being  artificially 
hardened,  shows  the  fine  fibrillary  net-work  peculiar  to  the  neuroglia  ;  occasionally,  at  least,  in 
places,  it  is  hard,  and  arranged  in  layers  which  have  a  more  or  less  parallel  filamentary  stria- 
tion.  According  to  the  preponderance  of  the  one  or  other  sort  of  intercellular  substance,  the 
glioma  is  called  soft  or  hard. 

Pure  soft  glioma  contains  moderate  quantities  of  homogeneous  granular  intercellular  substance, 
with  various  amounts  of  fibrillse  arranged  in  regular  net-work,  and  containing  nuclei  and  cells 
at  their  points  of  juncture.  If  the  size  of  the  meshes  increases,  and  mucus  collects  in  them,  as 
often  happens,  the  tumor  is  transformed  to  a  myxoma.  But  often  the  cellular  elements  prepon- 
derate, so  that  the  intercellular  substance  nearly  disappears,  and  ramifications  of  greatly-enlarged 
vessels  becomes  a  prominent  feature  in  the  structure,  which  may  be  easily  mistaken  for  an 
alveolar  formation.  This  is  called  a  true  medullary  glioma.  This,  again,  may  change  to  a  medul- 
lary sarcoma  by  a  further  development  in  size  and  contents.  All  these  stages  of  transformation 
are  often  found  in  the  same  tumor;  moreover,  by  excessive  development  of  its  vessels,  part  of  the 
growth  may  furnish  a  typical  picture  of  fungous  hematodes.  Hard  gliomata  are  more  like  fibro- 
mata, and  in  some  cases  we  may  speak  of  combinations  as  fibro-glioma.  In  these  growths  the 
nervous  elements  always  perish.  (VircJwiv.) 

Glioma  generally  originates  from  the  outer  filamentary  layer  (Tirclioic)  of  the 
anterior  stratum  of  the  retina,  rarely  from  its  stroma.  (Iicomoff.)  Sometimes  it  is 
developed  with  decided  inflammatory  symptoms,  and  shows  itself  first  by  cloudiness 
and  swelling  of  some  portion  of  the  retina.  Then  small  white  or  gray  points  form  in 
it,  which  may  subsequently  increase  to  large  nodules.  Usually,  however,  the 
medullary  growth  develops  more  evenly,  and  forms  a  disc-shaped  swelling,  which 
at  first  projects  but  little  beyond  the  fundus,  and  has  a  flat,  irregular  elevation 
toward  the  vitreous. 

The  anterior  retinal  strata  may  usually  be  clearly  perceived  on  it,  but  they  always  appear 
cloudy  and  thickened,  their  nervous  elements  being  affected  by  fatty  degeneration,  and  in  parts 
by  sclerosis.  The  matrix  is  enlarged  through  cell -proliferation  and  hypertrophy.  Not  unfre- 
quently  it  is  easy  to  separate  them  from  the  growth,  so  that  they  give  the  impression  of  an  exu- 
dation. They  also  subsequently  perish  in  the  fungus,  the  inner  limitans  alone  lasting  for  any 
length  of  time — portions  of  it,  at  least,  remaining  quite  late  in  the  disease. 

Along  with  glioma  there  is  not  unfreqnently  an  extensive  exudation  of  subretinal 
fluid.  The  tumor,  with  the  surrounding  portions  of  cloudy  retina,  becomes  detached 
from  the  choroid,  and  sometimes  leaves  on  the  surface  of  the  latter  a  deposit,  from 
which  vessels,  running  in  the  tumor,  have  been  seen  to  spring.  (Schweigger.)  As 
development  progresses,  the  cup-shaped  growth  grasps  more  and  more  of  the  wrinkled 
retina,  finally  incloses  it  like  a  mantle,  becomes  thicker  and  thicker ;  on  one  side  it 
displaces  the  subretinal  fluid,  on  the  other  the  remains  of  the  vitreous,  and  at  last 
completely  fills  the  whole  posterior  part  of  the  eye. 

In  other  cases  the  retina  and  tumor  remain  in  contact  with  the  choroid  (Bolin), 
or  even  remain  attached  to  it.  Then,  as  its  growth  augments,  the  glioma  projects 
into  the  vitreous,  expanding  laterally  at  the  same  time ;  new  nodules  spring  from 
its  base,  which,  like  the  original  tumor,  grow  more  and  more,  and  finahy  unite  with 
the  latter,  and  entirely  fill  the  vitreous  chamber.  On  section,  we  may  occasionally 
recognize  the  different  nodules  and  layers  in  the  mass,  the  remains  of  the  limitans 
having  prevented  their  complete  coalescence. 

Having  attained  this  stage,  or  sometimes  even  sooner,  the  growth  of  the  tumor 
ceases,  and  the  process  is  arrested.  Not  unfrequently  it  even  recedes,  the  formerly 
tense  globe  becomes  softer  and  decidedly  atrophied.    Beyond  all  doubt,  glioma  is 
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capable  of  retrogressive  metamorphosis,  which  manifests  itself  through  fatty  degen- 
eration, sometimes  by  condensation  and  withering  of  the  structure. 

The  medullary  portion  of  the  tumor  becomes  soft,  friable,  and  even  actually  fluid,  and  subse- 
quent^, upon  absorption  of  tbe  fluid  contents,  they  thicken  to  a  fatty,  cheesy  pulp,  which,  besides 
Cholesterin,  fat-granules,  and  cells,  usually  contains  large  amounts  of  salts  as  sandy  deposits,  or, 
more  rarely,  as  larger  concrements.  (Robin.)  The  former  constituents,  on  the  other  hand,  acquire 
a  tendinous  or  even  cartilaginous  appearance,  and  form  a  wide  mesh-work,  in  which  lie  the  remains 
of  the  disintegrated  mass,  and  which,  in  the  course  of  time,  usually  ossify  in  places. 

The  process  sometimes  ceases  after  undergoing  these  changes,  the  globe  remaining 
for  life  in  the  state  above  described.  Often,  however,  it  forms  but  an  episode.  Sooner 
or  later,  the  tumor  takes  a  new  start,  to  the  detriment  of  the  patient.  (Mackenzie, 
Graefe.) 

In  most  cases,  even  temporary  remissions  do  not  occur.  The  glioma  increases 
steadily.  The  growing  tumor  pushes  the  lens  and  iris  against  the  posterior  wall  of 
the  cornea,  which  becoming  inflamed  and  cloudy  from  increased  tension  of  the  globe, 
suppurates  or  sloughs,  the  lens  is  evacuated,  and  the  fungus  protrudes  through  the 
opening.  The  progress  of  the  growth  then  becomes  extremely  rapid ;  the  glioma 
soon  swells  into  a  large  tumor,  which  with  a  pedunculated  base  protrudes  from 
the  sclera,  becomes  red,  bleeds  easily,  and,  increasing'  continually,  exhausts  the 
patient's  strength. 

I^  a  section  be  made  of  such  an  eye,  the  sclera  appears  perfectly  preserved.  It  is  bounded 
anteriorly  by  a  sharp  edge.  Its  outer  surface,  nearly  as  far  as  the  equator,  is  covered  by 
unchanged  conjunctiva.  The  choroid  is  at  most  robbed  of  its  tapetum,  but  is  otherwise  unin- 
jured, and  is  every  where  in  contact  with  the  sclera.  Frequently  the  apparently  normal  ciliary 
processes  remain  adherent  at  their  anterior  border  ;  more  rarely  they  have  been  destroyed  like  the 
iris.  The  latter  is  lost  by  suppuration  or  sloughing,  and  is  thrown  off  after  the  destruction  of 
the  cornea.  Meantime  the  globe  often  long  retains  its  shape  ;  not  unfrequently,  however,  from  the 
pressure  of  the  growing  pseudoplasm,  the  anterior  scleral  opening  becomes  much  enlarged,  and 
the  sclera  forms  a  cylindrical  cup,  or  a  bell,  or  even  plate-shaped  shell. 

Glioma  also  extends  to  other  tissues.  It  goes  immediately  from  the  retina  to  the 
parts  organically  attached  to  it,  or  scatters  its  germs,  and  excites  new  foci,  not  directly 
connected  with  the  primary  one.  This  contagious  quality  of  glioma  is  almost  cer- 
tainly proved  by  some  recent  cases.  (Virclww,  Bindfleisch,  SsoTcahlci.)  Moreover, 
there  is  hardly  a  doubt  that  many  of  the  retinal  growths,  formerly  described  as 
medullary  fungus  or  carcinoma,  in  which  such  a  course  was  frequently  observed, 
must  be  considered  to  be  glioma. 

It  may  readily  happen  that  the  elements  of  the  new  growths  correspond  to  its  heterogeneous 
matrix,  and  that  the  tumor  will  thus  no  longer  preserve  the  peculiarities  of  glioma.  This,  how- 
ever, does  not  alter  the  case,  for  the  growth  in  question  often  varies  even  in  the  retina,  by  trans- 
forming into  sarcoma,  &c.  It  requires  but  a  slight  change  in  form  of  the  elements.  It  is  only 
necessary  for  the  cells  to  become  spindle-shaped,  or  to  increase  in  size,  and  develop  large  or 
numerous  nuclei,  to  strip  the  growth  of  its  original  character,  and  transform  it  into  sarcoma. 
( Virchotu.) 

The  optic  nerve  is  the  most  and  soonest  liable  to  suffer.  This  is  shown  not  only  by  a  recent 
case  (Rindfleisch),  but  from  the  fact  that,  in  the  cases  formerly  called  retinal  medullary  fungus, 
cell-proliferations  were  usually  found  in  the  anterior  portions  of  the  optic  nerve,  and  had  often 
caused  decided  swelling,  in  some  cases  had  even  advanced  to  the  brain,  causing  great  enlarge- 
ment of  the  intracranial  portion  of  the  optic  nerve,  and  thus  proving  fatal.  (Mackenzie.')  There  is 
also  the  fact  that  medullary  fungus,  as  a  rule,  returns  after  extirpation,  and  then  always  seems 
to  proceed  from  the  optic  nerve.   If  this  docs  not  invariably  happen,  and  if  true  cures  are  sometimes 
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obtained  by  operation  {Linche,  Machen-  Fi>.  75. 

sie),  it  is  not  necessarily  because  the 
pseudoplasm  has  not  yet  affected  the 
nerve,  or  is  not  infectious.  The  passage 
of  glioma  to  different  tissues  does  not 
necessarily  imply  that  it  is  malignant, 
or  prevent  the  possibility  of  its  per- 
manent retrocession.  Indeed,  there  is 
a  case  on  record,  most  probably  of 
glioma,  or  at  all  events  a  growth  nearly 
related  to  it,  in  which  the  growth  had 
perforated  the  eye-ball  posteriorly,  and 
filled  the  entire  orbit,  which  was  only 
partly  removed  by  the  operation,  but 
nevertheless  resulted  in  cure. 

Implication  of  the  choroid  is  equally 
possible,  either  directly  or  by  dissemina- 
tion of  nodules.  (  Virchow,  Rindfleisch.) 
This  opinion  is  supported  by  the  ana- 
tomical examination  of  a  series  of  old 
cases,  which  were  rightly  considered  as 
gliomata  or  sarcomata.  Thus  it  not  un- 
frequently  occurs  that  soft  and  small- 
celled    tumors,    which  very    probably 

have  proceeded  from  the  retina  and  gradually  filled  the  globe,  inclose  the  choroid  (Fig.  75) 
like  a  goblet  of  irregular  contour,  and  press  exteriorly,  along  the  ciliary  processes,  into  the 
anterior  chamber,    passing    posteriorly  into 


Fig.  76. 


the  optic  nerve,  and  detaching  the  margin  of 
the  choroid  from  the  papilla,  while  new  no- 
dules develop  in  the  envelope  of  connective 
tissue  inclosing  the  globe.  In  other  and 
quite  similar  cases,  the  cornea  is  destroyed, 
and  the  fungus  protrudes  from  the  anterior 
scleral  opening.  Sometimes,  too,  the  sub- 
choroidal  portion  of  the  tumor  pierces  the 
sclera  at  some  point,  and  spreads  out  in  the 
orbital  tissue.  (Szokalski.)  In  such  cases  the 
cornea  seems  to  have  a  greater  power  of  re- 
sistance, as  it  is  subjected  to  less  pressure 
from  within. 


In  exceptional  cases,  tumors  of  this 
description  develop  in  both  eyes  (Saun- 
ders, Mackenzie,  Stevenson,  Chelius, 
Graefe),  and  Dot  unfrequently  secondary- 
deposits  from  them  are  found  in  the 
thoracic  and  abdominal  viscera,  but 
more  particularly  in  the  brain.  (Mack- 
enzie.) 

Eetinal  glioma  is  peculiarly  a  disease 
of  early  childhood  {Mackenzie,  Virchow), 
and  possibly  may  be  congenital  {Traters, 
Lincke),  or  even  .hereditary.  (Lerche,  Sichel.)     Injuries  are  often  assigned  as  the 
exciting  causes.  (Mackenzie.) 

9.  Sarcoma  varies  exceedingly  in  its  appearance,  and  hence  is  described  under 
the  most  varied  titles,  as  fibro-plastic,  medullary,  melanotic  sarcoma  or  carcinoma. 
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fatty  tumors,  medullary  fungus,  fibrous  polypi,  etc.  Its  structure  sometimes  ap- 
proaches the  type  of  one,  again  of  another,  group  of  connective  tissue,  occasion- 
ally assumes  a  transition  form,  so  that  we  have  to  distinguish  it  as  fibrous, 
mucous,  gliose,  melanotic,  cartilaginous,  or  bony  sarcoma.  Still,  the  preponderance 
of  cellular  elements  remains  its  peculiar  feature.  These  cells  still  present  the  recog- 
nized form  of  connective-tissue  cells,  but  they  are,  as  it  were,  in  a  state  of  hyper- 
trophy. They  also  persist  in  this  condition  without  further  development  into 
perfect  connective  tissue.  On  the  other  hand,  they  combine  with  the  intercellular 
substance  to  form  a  relatively  firm,  coherent  structure,  containing  vessels,  and  are 
intimately  connected  with  the  neighboring  connective  tissue,  thus  presenting  a 
decided  difference  from  epithelial  formations,  and  especially  from  cancerous  or 
cysticercous  tumors.  Moreover,  the  intercellular  substance  often  recedes,  while  the 
cells  preponderate,  and  almost  hide  the  former.  The  sarcoma  thus  acquires  a, 
medullary  or  (if  the  cells  are  rich  in  pigment)  a  melanotic  appearance.  (Virchow.) 

The  cellular  elements  are  sometimes  stellate,  spindle-shaped,  or  roundish.  The  latter  often 
become  very  large,  and  then  contain  numerous  nuclei.  According  to  the  predominance  of  this  or 
that  kind  of  cell,  the  distinctions  into  reticulate,  spindle,  round,  and  giant-celled  sarcoma  are 
made.  The  former  most  resemble  growths  of  connective  tissue,  and  would  be  difficult  to  dis- 
tinguish from  them  if  we  did  not  frequently  find  in  them  transformations  into  spindle  and  round- 
celled  sarcoma,  and  the  cells  more  developed,  and  so  preponderating  in  number  as  to  render  the 
intercellular  substance  only  recognizable  on  careful  examination.  Besides,  pigmented  stellate 
cells  not  unfrequently  develop  in  such  masses  and  to  such  an  extent,  that  nothing  but  ,masses  of 
dark-brown  pigment  can  be  seen.  Spindle-celled  sarcomata  (fibro-plastic  tumors)  are  very  dis- 
tinctly characterized  by  the  peculiar  form  of  the  cells,  which  are  elongated,  and  at  both  ends 
terminate  in  filamentary  or  branched  processes,  and  have  long  oval  nuclei.  They  are  often 
heavily  laden  with  pigment,  and  usually  very  friable,  so  that  free  nuclei  are  often  scattered  in 
their  tissue.  Sometimes  these  cells  lie  in  a  large  amount  of  intercellular  substance,  sometimes  so 
close  together  that  the  latter  is  invisible.  \ 

By  approximation  and  parallelism  of  their  axes,  they  often  form  prolongations  in  the  shape  of 
a  leaf,  fasciculus,  or  band,  which  sometimes  cross,  and,  on  the  whole,  have  a  decided  influence  on 
the  general  appearance  of  the  growth.  The  round-celled  sarcomata  are  almost  always  confounded 
with'  medullary  cancer,  and,  if  they  contain  much  pigment,  with  melanotic  cancer.  This  resem- 
blance is  also  very  great,  if  closely-branched  vessels  or  remains  of  the  basement-structure  simu- 
late the  appearance  of  alveolar  formation.  Still,  the  cells  in  sarcoma  hftve  not  the  epithelial  char- 
acter ;  they  are  not  flat,  but  round,  oval,  or  at  most  disc-shaped,  nor  are  they  grouped  cell  against 
cell,  in  cavities  in  the  intercellular  substance,  but  lie  imbedded  upon  ail  sides  in  the  matrix, 
although  but  a  minimum-quantity  exists.  Their  destructibility  is  excessive,  so  that  an  abundance 
of  free  nuclei  are  seen  in  the  preparation.  These  nuclei  are  proportionately  large,  and  have  large 
nucleoli.  These  round  cells  are  found  in  all  varieties  of  sarcoma.  They  are  often  very  small, 
particularly  in  gliosarcoma.  In  other  cases  they  appear  larger,  are  multinuclear,  aud  by  numer- 
ous transformations  (often  alongside  of  each  other  in  the  same  preparation)  they  attain  very 
great  size.  If  these  giant-cells  fall  out  of  the  stroma,  an  alveolar  appearance  may  be  caused ; 
still,  only  one,  not  several  large  cells  or  a  group  of  them,  lies  in  each  cavity.     ( VircJiow.) 

The  intercellular  substance  is  rarely  pure  connective  tissue  capable  of  producing  gelatin.  It 
usually  contains  albuminous,  caseous,  or  mucous  constituents.  Where  it  occurs  in  greater  pro- 
portion, it  assists  in  the  distinction  of  the  variety  of  sarcoma.  It  is  occasionally  fibrilated,  and 
stamps  the  tumor  as  fibro-sarcomatous.  In  other  cases  it  is  granular.  This  occurs  most  frequently 
iu  gliosarcomata,  and  some  small-celled  myxosarcomata.  Finally,  it  frequently  appears  as  a 
homogeneous,  hyaline,  gelatinous  mass,  traversed  by  broad,  dark  filaments  (in  some  myxosarco- 
mata) ;  or,  it  may  be  very  dense  and  firm,  almost  cartilaginous.  It  either  may  have  the  latter 
peculiarity  from  the  first,  or  may  acquire  it  by  a  sort  of  sclerosis  of  the  fibrous  or  mucous  masses. 
Such  a  condensation  usually  precedes  calcification  or  ossification,  aud  forms  the  ordinary  course 
of  development  of  osteo-sarcoma.     (  Virchoiv.) 

All  sarcomata  contain  vessels.     These  grow  from  the  basis  into  the  tumor,  and  branch  out, 
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sometimes  forming  loose,  sometimes  close,  net-works.  (  Wedl.)  In  some  cases  the  vessels  are  so 
numerous  as  to  form  the  chief  part  of  the  mass,  and,  from  their  size,  give  the  tumor  the  appearance 
of  fungous  hsematodes  (sarcotna  talangicdodes).  Of  course  the  presence  of  numerous  vessels 
favors  the  rapid  growth  of  the  tumor,  and  increases  its  fluid  contents,  and,  consequently,  its  infect- 
ing power.  Hemorrhages  occur  either  outwardly  or  inwardly.  In  the  latter  case,  they  may 
cause  rapid  increase  of  the  tumor,  and,  by  the  gradual  transformation  of  the  extravasation  to 
pigment-granules,  may  give  it  a  melanotic  color. 

Sarcoma  usually  develops  in  the  form  of  nodules,  which,  under  some  circum- 
stances may  become  quite  large,  and  by  the  formation  of  new  foci  may  readily 
acquire  an  irregular  appearance.  If  such  tumors  grow  on  surfaces,  they  readily 
project,  and  if  on  membrane,  often  have  a  polypoid  or  fungoid  shape.  More  rarely, 
sarcoma  appears  diffusely  on  the  interior  of  an  organ,  like  an  infiltration  or  a  hyper- 
trophy. If  seated  in  glandular  organs,  the  natural  canals  and  cavities  may  he  dilated 
mechanically,  and  the  symptoms  of  a  cysto-sarcoma  created.     (Yirchoic.) 

This  state  must  be  carefully  distinguished  from  that  where  a  sarcoma  has  formed  in  the  wall 
of  an  already-existing  cyst,  and  grown  into  it ;  or  where,  by  partial  softening  and  breaking  down 
of  its  tissue,  a  sarcoma  has  cavities  formed  in  it ;  or  becomes  covered  with  a  hard  envelope,  and 
is,  as  it  were,  incapsulated. 

Sarcoma  has  a  peculiar  predilection  for  connective  tissue  proper.  It  may,  how- 
ever, originate  from  any  structure  belonging  to  the  connective-tissue  series.  Then 
the  peculiarities  of  the  matrix  are  usually  repeated,  to  some  extent,  in  the  tumor,  so 
that  the  sarcoma,  according  to  its  origin,  is  fibrous,  mucous,  glious,  cartilaginous, 
osseous,  or  melanotic.  However,  this  tendency  to  the  type  of  the  mother-tissue  is 
not  absolute.  Besides,  the  combination-power  of  sarcoma  is  very  great,  and  not 
unfrequently  a  variety  of  different  kinds  of  growths  may  be  seen  in  the  same  tumor, 
which  do  not  always  even  belong  to  the  connective-tissue  series.  Still  more 
frequently  do  we  see  the  elements  of  sarcoma,  along  with  those  of  cancer,  growing 
from  the  cells  of  the  matrix.     (  Virchow.) 

Sarcomata  are  not,  by  any  means,  benign  tumors,  that  only  return  locally. 
Indeed,  their  infecting  power  is  very  decided.  Their  vicinity  is  almost  always 
affected,  the  proliferation  proceeding  first  in  homologous  tissues,  and  then  in  the 
heterologous  tissues  which  are  organically  connected  with  the  part  affected.  The 
cartilages  alone,  and  in  a  less  degree  the  fibrous  membranes,  resist  for  a  long  period, 
and  form  a  sort  of  barrier.  Subsequently,  infection  of  unconnected  parts  occurs. 
Xew  foci  first  develop  in  the  vicinity,  or,  as  in  metastasis,  nodules  develop  in  the 
lungs,  liver,  kidneys,  brain,  &c.  Then  the  peculiarities  of  the  original  tumors  are 
propagated  to  the  descendants.  Primary,  melanotic,  medullary,  osteoid  sarcomata, 
by  infection,  usually  excite  melanotic,  medullary,  or  osteoid  products.     (Virchow.) 

The  fact  that,  during  this  dissemination,  the  lymphatic  glands  remain  unaffected,  distinguishes 
sarcoma,  to  some  extent,  from  other  malignant  growths,  and  moreover  permits  the  suspicion 
that  the  conduction  of  the  germs  is  accomplished  through  the  blood,  rather  than  the  lymphatics. 

The  malignant  character  of  sarcoma  does  not,  however,  show  itself  from  the 
first.  Most  of  them  have  a  period  of  innocuousness,  during  which  they  are  limited 
to  the  place  of  origin,  and  grow  very  slowly,  often  with  long  intermissions ;  many 
remain  in  situ  from  youth  up,  or  are  even  congenital,  and  do  not  become  malignant 
until  maturity  or  old  age,  when  they  rapidly  begin  to  increase  in  size.  All  kinds  of 
sarcomata  are  not  infectious  to  the  same  extent.  Very  hard,  fibrous  sarcoma  appear 
to  be  least  so.     Large-celled,  especially  the  spindle  or  giant-celled,  sarcoma,  even 
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when  soft,  are  less  fatal  than  those  containing  small  cells.  The  worst  of  all  is  the 
melanotic  class,  which  is  usually  merely  a  pigmented  medullary  form.  The  position 
of  the  tumor,  and  its  relations  to  the  vascular  and  lymphatic  systems,  are  very  impor- 
tant. Experience  teaches  that  orbital  sarcomata  excite  new  foci,  and  are  more 
rapidly  disseminated  than  similar  intraocular  tumors,  which  often  remain  inclosed 
in  the  eye  for  a  long  while.  The  perceptible  implication  of  heterogeneous  tissues, 
and  still  more  the  perforation  of  a  hard,  resisting  membrane,  such  as  the  cornea  or 
sclera,  are  very  bad  symptoms,  for,  under  such  circumstances,  infection,  even  of 
distant  parts,  has  almost  always  already  occurred. 

Sarcoma  does  not  always  proceed  regularly  to  its  termination.  It  often  recedes, 
especially  within  the  eye-ball.  Not  unfrequently,  only  part  of  the  tumor  recedes, 
the  rest  proliferating  more  luxuriantly ;  but,  even  if  the  entire  tumor  retrocedes, 
there  is  often  merely  a  temporary  arrest  of  the  process,  for  sooner  or  later  it  again 
develops,  and  then  usually  advances  with  great  malignancy.  Retrogressive  meta- 
morphosis is  caused  by  fatty  degeneration  of  the  cellular  elements,  which  are 
gradually  transformed  into  fat-granules  or  globules,  and  finally  to  an  emulsive,  fatty 
detritus. 

This  fatty  degeneration  is  occasionally  observed  in  all  species  of  sarcoma-cells  ; 
but  those  forms  that  are  rich  in  cells,  and  particularly  those  that  grow  rapidly,  are 
most  inclined  to  it.  In  the  hard  forms,  especially  in  fibro-sarcoma,  progressive 
resorption  of  the  disintegrated  material  causes  the  tumor  to  shrink  and  atrophy  into 
a  hard,  cicatritial  tissue,  poor  in  cells.  In  the  soft  varieties  of  sarcomata,  however, 
the  mass  becomes  more  pulpy,  and  finally  thickens  to  a  cheesy  substance  containing 
much  fat,  and  often  also  calcareous  salts. 

In  other  cases  the  fatty  degeneration  causes  softening;  cavities  form  in  the 
tumor,  which  with  progressive  resorption  do  not  collapse,  but  supply  the  loss  of 
tissue  by  fluid,  and  finally  resemble  cysts.  Erosion  of  vessels  is  often  caused  by 
this  softening;  then  extensive  parenchymatous  hemorrhage  occurs,  which  usually 
changes  the  softening  into  ulceration. 

Sarcomata  are  generally  but  little  inclined  to  ulcerate.  But  there  is  no  form 
that  can  not  finally  break  open  and  form  an  ulcer.  The  hard  fornis,  which  grow 
slowly,  remain  longest  as  unbroken  tumors,  and  hence  occasionally  attain  a  large 
size.  On  the  contrary,  in  soft  sarcomata,  especially  when  rich  in  cells,  ulceration 
usually  occurs  early  and  progresses  rapidly,  whence  the  secretion  is  usually  abun- 
dant, often  bloody,  or  even  ichorous,  and  oligasmia,  marasmus,  or  inanition  of  the 
patient,  may  soon  be  brought  about.  A  true  cachexia,  as  in  cancer,  is  not  easily 
developed  in  sarcoma.     There  is  simply  a  disturbance  of  nutrition. 

Sarcoma  occurs  primarily  in  all  parts  of  the  eye  and  its  surroundings.  It  often 
begins  without  perceptible  cause.  In  other  cases,  continuous  or  frequently-repeated 
irritation  or  inflammation  may  be  regarded  as  its  cause.  Occasionally  it  proceeds 
from  shrinking  of  cicatrices,  and  is  then  called  keloid. 

a.  In  the  integument  of  the  litis,  sarcoma  is  not  unfrequently  developed  from  warts  or  macula, 
which  were  congenital  or  observed  in  early  childhood.  These  growths  usually  have  very  small 
cells,  and  may  be  regarded  as  the  commencement  of  sarcoma.  They  generally  remain  un- 
changed till  old  age;  then,  with  or  without  external  cause,  such  as  injuries,  they  suddenly 
become  very  sensitive,  occasionally  even  very  painful,  swell  up,  aud  change  to  uneven  tumors. 
There  are  also  cutaneous  sarcomata  that  originate  deep  in  the  sub-cutaneous  tissues.  They  appear 
as  smooth  swellings,  push  the  integument  before  them,  without  affecting  it,  sometimes  become 
very  large,  and  may  occasionally  be  very  painful.     {Mackenzie,  Wedl.) 

b.  The  same  condition  obtains  in  the  conjunctiva.     Here  also  warty,  polypous,  aud  fungous 
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growths,  melanotic  tumors,  &c,  form  the  basis  for  sarcoma;  indeed,  not  a  few  of  the  growths 
described  under  these  heads  are  sarcomatous  from  the  first.  Quite  as  frequently,  the  growth  in 
question  originates,  primarily,  in  tissue  before  healthy,  or,  secondarily,  by  infection  from  intra- 
ocular or  orbital  growths.  It  first  appears  as  one  or  several  scattered,  reddish,  or  strongly  pig- 
mented nodules,  which  usually  lie  in  the  submucous  tissue;  these  soon  unite,  and  occa- 
sionally grow  to  quite  large  tumors.  If  seated  on  the  anterior  surface  of  the  globe,  they  readily 
spread  laterally,  occasionally  attack  the  cornea  (His),  pass  backward  in  the  episcleral  tissue,  and 
occasionally  form  shells,  which  envelop  the  most  of  the  globe,  and  push  it  from  its  normal 
position.  « 

c.  Sarcomata  are  frequently  found  in  the  orbit.  They  are  usually  small-celled 
glio-  or  myxo-sarcomata,  or  are  very  malignant  melano-sarcomata,  rarely  cysto-sar- 
comata.  (Singer.)  They  usually  proceed  from  fatty  tissue  (Virchow),  and  soon 
pass  to  other  parts;  hence  they  are  ordinarily  attached  to  the  fascia,  and  sometimes 
to  the  periorbita.  If  the  growth  be  situated  far  forward,  it  is  apt  soon  to  pro- 
trude between  the  lids,  and  sometimes  to  form  a  large  tumor  (Chelius),  before  it 
perforates  the  conjunctiva  and  begins  to  ulcerate.  It  usually  grows  backward  at  the 
same  time,  and  causes  exophthalmos.  If  the  starting-point  of  the  sarcoma  be  behind 
the  equator  of  the  eye-ball,  of  course  the  eye  is  sooner  protruded  from  the  orbit. 
A  frequent  result  of  this  is  suppuration,  or  slough  of  the  cornea,  and  subsequently 
phthisis  oculi.  A  direct  entrance  of  the  growth  into  the  protruded  globe  occurs 
very  rarely,  but  seemed  most  probably  to  have  occurred  in  one  case.  (Virchoio.) 
On  the  other  hand,  orbital  sarcomata,  particularly  melanotic,  not  ^infrequently  per- 
forate the  bony  walls  of  the  orbit,  destroying  them  by  caries,  pressure,  or  necrosis, 
attacking  the  periosteum  and  bone-tissue  directly.  When  the  pseudoplasm  has  thus 
entered  a  neighboring  cavity,  its  progress  within  the  orbit  is  usually  slower.  Thus 
it  sometimes  happens  that  a  growth  may  appear  to  us  moderate  in  size,  and  sharply- 
defined  in  its  limits,  while  it  has,  in  reality,  already  developed  into  a  large  tumor  in 
the  adjacent  inaccessible  cavities.  In  some  cases,  no  doubt,  the  disease  has  taken 
the  opposite  course,  and  has  pressed  from  the  antrum  (Pagenstecher),  the  nares 
(Graefe),  frontal  sinus,  &c,  into  the  orbit.  But  the  formation  of  new  foci  in  the 
bones  and  soft  parts  of  the  neighboring  cavities  is  more  frequent  than  the  direct 
passage.  In  this  way  the  contents  of  the  skull,  and,  above  all,  the  arachnoid  and 
pia.  mater,  are  particularly  endangered.  (Virchow.)  These  disseminations  and 
actual  metastases  to  which  orbital  sarcomata  (and  especially  the  melanotic  forms)  are 
liable,  and  which  often  occur  early,  are  not  only  very  unfavorable  to  operation, 
but,  by  interfering  with  the  vital  functions,  they  often  cause  death  before  the 
primary  disease  is  very  extensively  developed. 

d.  Sarcomata  probably  occur  in  the  lachrymal  gland,  more  frequently  than  they  are  diagnos- 
ticated. {Stengel.)  Some  diseases  that  are  considered  as  simple  hardening  or  hypertrophy,  and 
some  cysts  (Knapp),  may  come  under  this  head.  In  many  cases  the  variety  distinguished  for 
its  green  color,  chloroma,  has  been  observed  in  the  lachrymal  gland.  (Paget,  Bums,  Balfour, 
Durand,  Fardel.) 

e.  Primary  sarcomata  in  the  cornea  are  great  rarities.  Both  melanotic  and  fleshy  growths, 
originating  in  the  cornea  (Cooper,  Nelaton,  Stefan),  have  been  seen  however,  which  had  almost 
or  even  entirely  destroyed  it  and  attained  a  considerable  size,  without  perforating  Descemet's  mem- 
brane, and  without  affecting  the  limbus  conjunctivalis  and  sclera.  Secondary  corneal  sarcomata 
are  much  more  frequent.  They  start  from  conjunctival  sarcomata,  that  have  gradually  spread 
over  the  cornea,  or  from  fleshy  or  melanotic  warts  (  Virchoio)  seated  on  its  margin,  and  gradually 
developed,into  true  sarcomata.  The  course  of  a  melanotic  sarcoma  resembles  that  of  a  pannus 
crassus,  which  develops  more  and  more  under  the  epithelium  from  the  primary  focus,  and  forms 
jagged  protuberances  on  its  surface.     The  medullary  form,  on  the  contrary,  first  appears  as  a 
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whitish-gray  infiltration,  with  clouded  borders,  which  spreads  gradually,  forms  vessels  and  gran- 
ular nodules,  which  grow  rapidly,  unite  together  and  with  the  original  nodule,  and  thus  increase 
its  size. 

f.  In  the  iris,  also,  it  is  only  as  an  exception  that  sarcomata  develop  primarily;  as  a  rule,  they 
are  transmitted  from  the  choroid.     The  growth  usually  appears  as  a  nodule,  with  a  broad  base, 

which  increases  gradually  and  soon 
fills  the  aqueous  chamber.  It  often 
attacks  the  ciliary  body  very  early, 
destroying  more  or  less  completely 
both  it  and  the  iris  as  far  as  the  ora 
serrata.  {Dixon!)  Thepseudoplasm 
usually  breaks  through  the  cornea 
or  the  anterior  scleral  zone,  and 
rapidly  becomes  a  considerable  pe- 
dunculated tumor  (Fig.  77),  which 
is  seated  on  the  eye-ball.  In  some 
cases,  after  such  a  course,  retro- 
cession of  the  tumor,  with  atrophy 
of  the  eye-ball,  has  been  observed. 
(Saunders,  Lawrence,  Maitre-Jean, 
Graefe.)  But  there  is  a  possibility 
that  the  affection  was  granuloma. 

g.  Sarcoma  is  by  far  most 
frequently  found  in  the  choroid.  Here  the  growth  often  occurs  with  severe 
symptoms  of  irritation ;  hence  it  is  regarded  as  an  inflammation,  and  the  disease  is 
described  as  choroiditis  hyperplastica  and  sarcomatosa.  Corresponding  to  its  source, 
choroidal  sarcoma  is  often  deeply  pigmented  ;  but  quite  often  it  is  colorless,  or  only 
darkly  sprinkled,  striated,  or  marbled.  The  variable  pigmentation  of  the  tissue  from 
which  it  originates  may  have  some  influence  on  the  variable  amount  of  coloring  mat- 
ter in  it.  Spindle-cells  usually  predominate,  especially  on  the  surface  of  the  tumor, 
where  they  often  form  quite  a  hard  envelope.  But  not  unfrequently  there  are 
numerous  stellate  and  round  cells,  and  in  many  cases  parts  of  the  growth  are  even 
medullary.  The  intercellular  substance  is  sometimes  very  dense,  distinctly  striated, 
especially  in  the  envelope;  sometimes  it  is  very  soft,  nearly  fluid,  or  is  almost  im- 
perceptible. Sarcoma  is  frequently 
combined  with  cancer.  {Landsberg, 
Graefe.) 

The  growth  at  first  appears  as  a 
disc-shaped  patch,  which,  lying  be- 
tween choroid  and  sclera,  projects 
into  the  back  part  of  the  eye.  (Fig. 
78,  a.)    As  the  neoplasm  grows,  the 
protrusion    increases,     forming      a 
c  roundish  swelling,  i,  whose  zenith 
c  gradually  approaches  or  passes  be- 
,    yond  the  optic  axis,  while  the  base 
j  constantly   extends,  so  that  finally 
half  or  more  of  the  posterior  part  of 
the  eye  appears  filled. 
i        The  elastic  membrane,  c,  of  the 
choroid,  is  usually  preserved,  in  spite 
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of  the  increase  in  size  of  the  tumor,  which  it  completely  covers  as  a  tense  membrane, 
continuing  uninterruptedly  from  its  base  to  the  surrounding  choroid,  d,  which  is 
usually  somewhat  prominent.  In  such  cases  the  surface  of  the  tumor  is,  as  a  rule, 
quite  smooth.  The  retina  lies  over  it;  it  is^  often  scarcely  changed,  although,  from 
sympathy  in  the  inflammatory  process,  it  becomes  deeply  clouded  in  the  vicinity  of 
the  tumor,  or  even  throughout  its  entire  extent.  It  often  adheres  intimately  to  the 
surface  of  the  growth.  Frequently,  however,  it  is  lifted  up  from  the  tumor  like 
a  sac,  e,  by  a  greater, or  less  amount  of  fluid,  and  lies  in  folds  and  undulation?,  the 
tumor  being  hidden  by  a  retinal  detachment. 

Cases  occur  where  the  tumor  has  filled  the  greater  part  of  the  posterior  portion  of  the  eye, 
and  has  pushed  one  half  of  the  retina  into  the  concavity  of  the  other  half,  so  that  the  retina 
appears  inverted,  and  its  two  surfaces  are  only  separated  by  a  thin  layer  of  cloudy  vitreous.  We 
also  find  the  retina  constricted  to  the  shape  of  a  long-nozzled  funnel,  and  almost  surrounded  by 
the  sarcomatous  mass.  In  two  cases  these  growths  were  pedunculated.  The  tough  vascular 
peduncle  originated  in  the  choroid,  and  the  body  of  the  growth  was  adherent  to  the  funnel-shaped 
retina.  {Knapp,  Kleis.) ' 

Choroidal  sarcoma  occasionally  develops  rapidly,  especially  when  excited  by 
wounds,  and,  in  the  course  of  a  month,  attains  considerable  size  ;  but,  as  a  rule,  its 
growth  is  very  slow  and  interrupted  by  many  periods  of  quiet.  In  some  cases  it 
exists  for  years  without  marked  change.  Its  commencement  is  often  unperceived, 
until  loss  of  sight  in  the  eye  attracts  the  patient's  attention. 

Then  the  affection  is  not  unfrequently  ascribed  to  injuries  that  had  long  previously  destroyed 
the  functional  power  of  the  organ.  It  may  also  be  possible  that  shrinking  cicatrices,  which  readily 
keep  up  some  irritation,  sometimes  furnish  a  starting-point  for  the  growth.  ä 

Severe  temporary  irritations,  or  actual  inflammations,  frequently  occur.  The 
latter  often  appear  as  irido-choroiditis,  and  often  cause  adhesions  of  the  pupillary 
margin,  and  subsequently  partial  or  complete  sclero-choroidal  staphyloma.  Some- 
times corneal  inflammations  occur,  which  may  induce  ulceration  or  even  per- 
foration. 

The  protrusion  of  the  sarcoma  is  not  at  all  a  necessary  result  of  corneal  perforation ;  on  the 
contrary,  the  ulcer  not  unfrequently  cicatrizes,  provided  the  tumor  has  not  been  exposed,  but 
remains  protected  from  the  air  by  the  iris,  retina,  or  vitreous. 

Under  such  circumstances,  the  growth  of  the  tumor  usually  takes  on  new 
activity,  and,  according  to  some  observations,  it  even  seems  as  if  excessive  prolifera- 
tion might  cause  suppuration  and  destruction  of  both  growth  and  eye-ball. 
Unfortunately,  the  sarcomatous  nature  of  the  cases  in  question  is  uncertain,  and  the 
objection  may  be  raised  that  they  were  not  sarcoma,  but  granuloma,  «fee. 

Occasionally,  however,  the  contrary  occurs.  A  decided  retrocession  dates  from 
this  point ;  the  sarcoma  undergoes  fatty  degeneration,  and  shrinks,  from  absorption 
of  its  disintegrated  constituents,  while  the  eye  becomes  soft,  relaxed,  and  wrinkled 
up  into  a  shapeless  stump,  by  the  folding  together  of  the  sclera. 

Independent  of  these  inflammatory  attacks,  however,  the  eye  and  the  growth 
may  atrophy  at  any  s^age.  This  happens  far  more  frequently  after  the  sarcoma  has 
almost  filled  the  globe,  and  the  dioptric  media,  which  readily  absorb,  begin  to  fail,  so 
that,  on  further  growth  of  the  tumor,  the  resistance  of  the  capsule  of  the  eye-ball 
shows  itself. 

30 
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Frequently,  on  examining  such  eyes,  there 
is  no  longer  a  trace  of  the  retina;  this  is 
almost  destroyed  in  the  tumor,  or  reduced  to 
some  connective-tissue  filaments,  which,  com- 
ing from  the  point  of  entrance  of  the  optic 
nerve,  separate  and  enter  the  choroidal  neo- 
'5  plasia.  (Fig.  79,  a.)  In  other  cases  the  retina 
still  exists.  It  is  found  folded  together  like  a 
funnel  (Fig.  80,  a),  and  every  where  closely 
surrounded  by  the  tumor,  b,  while  it  incloses 
the  degenerated  remains  of  the  vitreous,  upon 
whose  anterior  surface  lies  the  calcified  lens. 
These  remains  of  the  vitreous  occasionally 
form  the  posterior  half  of  a  tendinous  capsule, 
c,  which  results  from  thickening  of  the  neo- 
plasia, and  envelops  the  lens  like  a  capsule. 
At  this  stage  the  tumor  itself  appears  composed  of  a  more  or  less  close,  dense  frame-work  of  con- 
nective tissue  and  blood-vessels,  and  of  a  friable,  organic,  amorphous  substance,  which  contains 

nuclei  and  cells,  dark  pigment,  free  fat,  cholesteriu 
crystals,  and  earthy  salts,  in  variable  quantities. 
Sometimes  one,  sometimes  another  constituent  pre- 
dominates. Atone  time  there  is  but  little  connective 
tissue;  at  another,  the  crumbling  mass  is  almost 
wanting,  and  the  eye-ball  seems  filled  with  a  dense 
fibrous,  or  even  cartilaginous,  tissue.  Occasionally, 
calcified  concrements  or  true  bony  tissue  occur  in 
the  latter.    (Fig.  79,  b.) 


Fig.  80. 


Partial  fatty  degeneration  of  the  cellular 
elements  (Schiess- Gemuseus)  is  not  always 
accompanied  by  retrocession  of.  the  entire 
tumor  and  atrophy  of  the  eye-ball.  Indeed, 
the  proliferation  in  the  neighboring  portions 
of  the  tumor  goes  on  even  more  rapidly.  Just  as  little  does  retrogressive  metamor- 
phosis always  indicate  a  true  and  permanent  closure  of  the  process.  On  the  con- 
trary, the  atrophied  growth  is  resuscitated  after  months  or  years,  new  foci  are 
formed  in  it,  or  in  its  vicinity,  which  rapidly  increase,  and  are  sometimes  very 
malignant. 

Eetrocessions  of  the  process  are  not  by  any  means  the  rule.  Usually  the  growth 
progresses  regularly,  or  with  temporary  interruptions,  and  sooner  or  later  attacks  the 
parts  organically  connected  witli  the  choroid.  Anteriorly,  the  ciliary  body  and  iris 
are  affected,  are  almost  or  entirely  destroyed,  and  the  aqueous  chamber  is  filled  by 
the  growth.  Posteriorly,  the  disease  affects  the  optic  nerve  at  the  papilla;  it  passes 
into  the  retina,  spreads  over  it,  and  displaces  the  remains  of  the  vitreous.  Then  the 
anatomical  appearauco  is  the  same  as  that  described  when  speaking  of  the  retinal 
glioma.  (P.  459,- Fig.  75.)  Under  such  circumstances,  suppuration  or  slough  of 
the  cornea  readily  occurs;  the  tumor  protrudes  from  the  opening  (Fig.  76),  rapidly 
increases  to  a  large  size,  and  throws  off  a  fe'tid  discharge. 

In  some  cases  the  course  is  different.  The  tumor  affects  the  optic  nerve,  there 
develops  to  a  considerable  size,  perforates  the  sheath,  and  sp  reaches  the  orbit. 
Most  frequently,  however,  and  often  at  quite  an  early  stage,  choroidal  sarcoma  breaks 
through  the  sclera,  and  then,  with  accelerated  growth,  spreads  out  in  the  orbit,  so  that 
in  a  short  time  the  eye-ball  is  often  protruded  between  the  lids,  and  becomes  fixed. 
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Perforation  may  occur  at  any  point ;  but  places  where  many  vessels  pass,  as  the  anterior 
and  the  equatorial  zones 

(Fig.  SI),  and  the  posterior  Fig.  81. 

part  of  the  sclera,  are  fa- 
vorite localities.  The  per- 
foration is  brought  about 
rather  by  a  transition  of 
the  disease  to  the  sclera 
than  from  mechanical 
causes.  In  the  scleral  tis- 
sue, we  see  the  cellular 
elements  increase  ( Vir- 
chow),  but  the  fibrous  tis- 
sue is  finally  entirely  de- 
stroyed. Not  unfrequently 
irregular  collections  of 
material,  form  pocket-like 
spaces  in  the  thickness 
of  the  sclera,  before  the 
perforation  occurs.  When 
this  has  taken  place, 
the  edges  of  the  opening 
are  often  protruded  like  a 
funnel,  by  the  tumor  press- 
ing outward.  In  such  cases  the  tumor  usually  ceases  to  increase  materially  within  the  eye,  but 
expands  outwardly,  the  cornea  long  remaining  intact. 


Very  often  before  perforation,  and  still  more  frequently  after  it,  new  foci  are 
developed  in  the  loose  episcleral  tissue,  or  in  the  fatty  cushion  of  the  orbit.  These 
grow  independently,  and  conduct  themselves  just  like  the  original  tumor.  Subse- 
quently, they  sometimes  combine  with  an  intraocular  tumor  that  has  perforated  and 
pushed  in  between  them ;  then  it  is  difficult  to  distinguish  where  the  first  tumor 
began.  In  an  advanced  stage  of  the  disease,  metastasis  into  the  brain,  lungs,  liver. 
&c,  is  quite  common. 

10.  Granulation  tumors,  or  granulomata,  are  intimately  related  to  the  connec- 
tive-tissue growths,  but  do  not,  at  their  period  of  maturity,  contain  any  developed 
connective  tissue,  consisting  mainly  of  perishable  elements,  with  the  decay  of  which 
the  tumor  also  usually  declines.     Their  chosen  seat  is  in  connective  tissue. 

Their  chief  constituents  are  small,  round  cells  with  proportionately  large  nuclei,  which  greatly 
resemble  lymph  or  exudation  corpuscles,  but  which  do  not  always  develop  fully,  as  the  mother- 
cells  often  undergo  fatty  degeneration  even  during  the  period  of  their  growth  and  the  division  of 
their  nuclei.  At  the  edges  of  the  swelling  we' often  meet  with  elements  of  true  connective  tissue, 
anastomosing  stellate  and  spindle-shaped  cells.  Sometimes  the  intercellular  substance  is  filamen- 
tary, and  the  whole  structure  corresponds  to  connective  tissue ;  sometimes  it  is  soft,  mucous,  or 
fluid  and  pus-like.  (  Yirchow.') 

In  this  class  are  lupus  and  the  gummy  tumors  that  usually  occur  on  the  iris,  rarely  on  the  lids 
and  on  the  bony  walls  of  the  orbit  (Chelius),  but  more  frequently  at  the  base  of  the  skull.  (Graefe.) 

Probably  certain  growths,  originating  in  the  submucous  tissue,  which  are  said  to  have  caused 
exopMhalmia  fungosa,  should  be  regarded  as  granulomata.  They  are  occasionally  very  numerous 
in  the  tarsal  conjunctiva,  and  particularly  in  the  Semilunar  fold.  They  are  usually  round,  from 
the  size  of  a  grain  of  pepper  to  that  of  a  bean.  They  originate  in  the  loose  stroma,  and  protrude 
the  superjacent  conjunctiva  before  them.  By  collecting  together  they  sometimes  attain  great  size, 
so  as  even  to  hinder  the  closure  of  the  lids  and  to  change  their  position.  At  the  same  time  trans- 
verse tumors  usually  occur  in  the  palpebral  fold.  They  rise  from  a  broad  base,  and  may  be  several 
lines  in  diameter,  so  as  to  protrude  the  eye-lid  before  them,  or,  by  pushing  out  between  the  eye-ball 
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and  hd,  cause  ectropion.  These  tumors  are  usually  accompanied  by  trachoma.  Then  the  con- 
junctiva covering  them  is  usually  granular  or  tendinously  degenerated.  The  tumors  are  quite 
hard,  elastic,  and  are  but  little  diminished  by  pressure.  They  often  remain  unchanged  for  years. 
Their  tissue  consists  of  a  more  or  less  dense  frame-work  of  fibrous  cords  and  membranes,  whose 
interspaces  are  filled  by  gelatinous  connective  tissue. 

To  this  class  also  belong  the  granulations  which  occasionally  develop  on  corneal  ulcers  com- 
bined with  prolapse  of  the  iris,  and  which  occasionally  form  long  pedunculated  tumors  of  the  size 
of  a  grain  of  pepper  or  a  pea. 

The  spongy  growths  which  sometimes  form  in  foreign  bodies  lying  in  the  palpebral  fold,  and 
which  occasionally  completely  envelop  and  hide  them,  also  come  under  this  denomination  ;  also  the 
cauliflower  excrescences,  which  sprout  from  suppurating  conjunctival  wounds,  and  are  often  seen 
after  the  operation  for  strabismus,  particularly  when  part  of  the  muscle  remains  attached  to  the 
eye-ball.  Chalazion  also  is  to  be  regarded  as  granuloma  as  long  as  it  contains  much  undeveloped 
connective  tissue. 

In  view  of  the  not  unfreqnent  transformation  of  corneal  granulation  to  epithelial  cicatrices, 
certain  iris-tumors  may  here  be  mentioned,  which  consist  mainly  of  epidermoid  cells,  and  which, 
from  thickening  of  their  outer  envelope,  have  acquired  a  strong  resemblance  to  sebaceous  tumors. 
They  contain  one  or  more  eye-lashes,  which  have  entered  the  aqueous  chamber  through  a  wound, 
and  are  to  be  regarded  as  a  sort  of  incapsulation.  (Pamard,  Graefe,  Langenbeclc,  Stöbe?:) 

11.  Carcinoma,  or  cancer,  is  recognized  by  the  alveolar  formation  of  its  stroma,  and 
the  epithelial  character  of  its  cellular  elements.  The  latter  lie  without  intercellular 
substance,  closely  packed  in  groups,  in  peculiar  interspaces  in  the  mesh-work.  They 
do  not  act  as  parenchyma-cells,  but  may  be  separated  from  the  alveolar  basis  and 
pressed  out  from  cut  surfaces.  They  often  contain  much  pigment,  and  then  stamp 
the  cancer  as  melanotic.  (Virchow.) 

Not  ^infrequently  they  appear  spindle-shaped,  with  filamentary  processes  at  their  poles,  and  so 
cause  the  tumor  to  resemble  spindle-celled  sarcoma.  Still,  especially  on  cross  sections,  the 
flattening  and  horny  consistency  of  the  cell-membranes,  as  well  as  their  aggregation  in^the  meshes 
of  the  stroma,  usually  appear  very  distinctly.  In  other  cases  they  are  small  and  round,  giving 
the  cancer  a  medullary  appearance.  Giant  cells,  with  six  to  twelve  or  more  nuclei,  also  occur ; 
these,  however,  never  grow  as  large  as  in  sarcoma,  are  never  isolated,  but  always  in  groups,  and 
mixed  with  large  cells  containing  only  one  nucleus,  which  is,  however,  disproportionately  large. 
( Virclww.) 

Externally,  carcinoma  sometimes  resembles  one  or  other  forms  of  the  growths 
already  described,  so  that  only  a  careful  examination  of  the  intimate  structure  can 
determine  its  cancerous  nature.  Hence  there  is  no  doubt  that  some  of  the  cases 
above  cited  are  to  be  referred  to  cancer,  and  this  is  the  more  likely  to  be  true,  as  a 
great  variety  of  tumors  are  combined  with  carcinoma  from  the  outset  or  during  their 
progress,  assuming  its  character  more  and  more. 

•  In  general  terms,  we  may  say  that  no  other  tumor  is  so  malignant  as  carcinoma. 
As  a  rule,  the  infection  spreads  early  from  the  original  focus,  without  offering  any 
marked  change  of  tissue  perceptible  to  the  naked  eye.  Cancer  attacks  heterologous 
tissue  more  readily  than  other  growths  do,  and  even  bard,  tendinous,  or  bony  partitions 
offer  but  weak  obstacles,  which  are  soon  overcome,  so  that  it  bursts  through  from  the 
eye  to  the  orbit,  and  hence  to  the  neighboring  cavities.  Moreover,  the  infection  of 
distant  parts,  the  formation  of  new  foci,  and  the  occurrence  of  actual  metastasis, 
usually  takes  place  much  earlier  in  cancer  than  in  other  more  histoid  tumors.  In 
contradistinction  from  sarcoma,  the  means  of  transfer  here  are  the  lymphatics ;  hence 
swellings  of  the  lymphatic  glands  usually  occur  early.  Moreover,  the  occasional 
occurrence  of  a  cachexia  in  cancer  indicates  that  there  is  a  large  amount  of  free 


TUMORS.      CARCINOMA.  469 

morphological  constituents  in  the  blood.  In  diagnosis  it  is  also  important  to  remem- 
ber that  in  carcinoma  the  pain  is  usually  very  severe  from  the  commencement. 

Carcinoma  may  occur  in  any  part  and  in  any  tissue  about  the  eye ;  but  the  interior 
of  the  eye  appears  to  be  less  inclined  to  cancerous  disease,  even  secondary  affec- 
tions rarely  occurring  there.  Cancer  has  been  observed  in  the  skin,  conjunctiva 
{Althof),  cornea   (Stelfan),  orbit  (G-raefe),  lachrymal  gland  (Knapp),  &c. 

Cutaneous  carcinoma,  long  known  as  epithelial  cancer,  deserves  particular 
mention.  This  rarely  occurs  in  young  persons,  but  ratber  often  late  in  life,  and  in 
the  latter  case  is  much  more  malignant,  as,  even  under  favorable  circumstances, 
operations  are  very  unsatisfactory,  the  cancer  almost  always  returning.  Epithelial 
carcinoma  is  always  superficial,  and  never  attacks  the  viscera.  It  rarely  appears 
primarily  on  the  lids,  conjunctiva,  or  cornea,  but  advances  from  the  skin  of  the 
cheeks,  forehead,  or  nose,  to  the  eye-lids,  thence  to  the  orbital  tissue.  It  is  almost 
always  the  flat,  rarely  the  glandular  or  alveolar,  variety,  that  is  observed  in  this 
position. 

a.  Flat  epithelial  cancer  appears  in  the  skin  as  small,  round,  hard  nodules,  which 
are  variously  grouped,  and  later  are  spun  over  with  numerous  blood-vessels,  thus 
acquiring  a  marbled  or  triped  appearance.  They  next  become  covered  with  yellow 
scabs,  under  which  we  at  first  find  a  mere  excoriation,  but  subsequently  an  ulcerated 
surface,  with  hard  edges,  secreting  a  thin,  purulent  fluid.  It  may  close  temporarily, 
soon  to  break  out  again,  however,  and  may  continue  in  this  condition  for  months 
or  years  without  materially  increasing  in  extent  or  depth.  The  disease  is  almost 
painless,  or  only  occasional  attacks  of  pain  occur.  It  is  not  till  the  lapse  of  consid- 
erable time,  perhaps  several  years,  that  the  cancer  begins  to  extend  deeper  and 
farther  out,  and,  by  the  union  of  newly-forming  nodules,  destroys  not  only  the  skin, 
but  all  the.  subjacent  parts  of  one  or  both  lids.  It  then  progresses  to  the  fatty 
orbital  connective  tissue,  attacks  the  eye-ball,  and,  by  continuous  inflammation  of 
its  component  parts,  causes  its  atrophy.  Exceptionally,  however,  it  may  advance  to 
the  cornea  itself,  and  by  its  destruction  cause  phthisis  of  the  globe.  As  the  cancer 
gradually  dies  on  the  surface,  but  at  the  same  time  penetrates  deeper,  the  orbit  is 
constantly  more  opened,  and  the  atrophying  bulb  more  exposed.  Sooner  or  later  it 
attacks  the  Tjony  walls  of  the  orbit,  destroys  them  progressively,  thus  causing  com- 
munication between  the  orbit  and  the  surrounding  cavities,  and  may  finally  destroy 
one  or  other  half  of  the  bones  of  the  face.  As  soon  as  the  cancer  has  attacked  the 
deeper  parts,  and  especially  when  it  has  affected  the  eye-ball,  pain  occurs,  which  may 
be  explained  by  the  pressure  of  the  tumor  on  the  nerves.  The  pain  is  especially 
severe  at  night,  and  by  its  severity  robs  the  patient  of  his  sleep.  Then  the  lymphatic 
glands  in  the  vicinity  of  the  parotid  usually  become  enlarged.  Finally,  the  patient 
emaciates  from  the  constant  pain,  hectic  fever  sets  in,  and  he  dies.  (Schuli.) 

d.  Glandular  or  alveolar  epithelioma  is  developed  primarily  as  well  in  the  skin 
as  in  the  sub-cutaneous  connective  tissue,  the  muscles,  the  palpebral  and  ocular 
conjunctiva.  Sometimes  it  appears  as  a  circumscribed  swelling,  sometimes  as  an 
infiltration.  Then,  within  or  under  the  skin,  one  or  several  hard  nodules  form, 
which  are  painful  on  pressure,  and  which  may  swell  to  the  size  of  a  pea  or  walnut 
before  breaking.  This  usually  occurs  after  a  few  weeks.  The  exposed  surface  of 
the  growth  now  looks  dark,  and  occasionally  brownish-red,  and  level.  It  throws 
off  dirty-white,  purulent  secretion,  which  soon  becomes  fetid,  and  dries  into  crusts. 
Sometimes  thin  strips  of  cicatrix  form,  sometimes  actual  depressed  scars.  The 
edges  of  the  ulcer  are  quite  prominent,  more  or  less  everted,  presenting  roundish 
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elevations  and  notches.  The  further  course  of  glandular  epithelioma,  is  similar  to 
that  of  the  flat  form.  Still,  in  the  glandular  variety,  the  neighboring  lymphatics 
become  sympathetically  affected  quite  early.  This  greatly  diminishes  the  prospect 
of  a  successful  operation.  {Schuh.) 

12.  Angiomata.  These  are  tumors  formed  by  the  expansion  of  normal  or  the 
formation  and  dilatation  of  pathological  vessels.  This  origin  from  vessels  distinguishes 
it  from  the  telangiectoid  forms  of  the  growths  previously  described,  which  inci- 
dentally, and  often  but  partially,  from  excessive  vascularity,  assume  the  appearance 
of  a  fungous  haamatodes,  without,  however,  losing  its  original  character  of  myxoma, 
sarcoma,  carcinoma,  &c.  Both  in  their  histological  relations  and  in  their  external 
appearances,  they  present  great  variety ;  hence  they  are  to  be  separated  into  several 
classes. 

a.  Cavernous  tumors.  These  do  not  properly  belong  to  the  vascular  tumors,  as 
they  are  composed  not  so  much  of  vessels  as  of  connective  tissue  or  its  allies,  and 
form  a  frame-work  with  roundish  or  membranous  stria?,  whose  interspaces  are  filled 
with  blood,  thus  giving  the  growth  some  appearance  to  erectile  tissue  (Schwell- 
Ic'örpern^  The  stria?  consist  of  a  hyaline,  finely  fibrilated,  or  loose  filamentary 
'intercellular  substance,  with  numerous  elongated  nuclei,  and  sometimes  form  a 
delicate,  felty,  sometimes  a  coarse,  frame-work.  They  often  grow  in  hollow-round 
bosses,  occasionally,  also,  in  dentated  branched  tubes,  which  also  contain  blood. 
(Rokitansky.') 

Cavernous  tumors  not  unfrequently  develop  in  the  deeper  layers  of  the  sub-cuta- 
neous tissue  of  the  lids  and  the  immediate  vicinity ;  occasionally,  also,  they  start 
from  the  orbital  tissue,  at  variable  depths.  They  usually  unite  with  the  tissue, 
without  decided  boundary ;  more  rarely  they  are  enveloped  by  a  cellnlar-tisgue 
envelope,  and  hence  may  be  enucleated.  Occasionally,  also,  they  are  pedunculated, 
and  are  then  attached  at  one  point.  "When  they  are  superficial,  and  can  grow  freely 
in  all  directions,  they  usually  appear  roundish,  somewhat  lobulated,  show  consid- 
erable elasticity,  and  occasionally  even  indistinct  fluctuation.  Then  their  tendency 
to  swell  becomes  very  evident.  They  increase  on  crying,  coughing,  straining, 
&c,  and  by  any  congestion  in  the  upper  part  of  the  body,  but  may  be  easily  com- 
pressed, and  return  at  once  to  their  former  size,  when  the  mechanical  hypersernia  is 
removed.  By  their  growth  and  temporary  swelling,  they  press  the  skin  of  the  lid 
outward,  and  appear  blue  through  it.  But  this  is  not  always  the  case.  Sometimes 
the  tumor  appears  quite  pale,  and  is  then  easily  mistaken  for  a  lipoma  till  an  incision 
shows  its  character.  The  meshes  of  the  frame-work  are  not  always  filled  with  blood 
from  the  first,  but  sometimes  remain  for  a  time  unconnected  with  the  veins,  and 
appear  as  solid  tumors.  Subsequently  the  tumors  readily  become  attached  to  the 
integument,  and  break  through  externally  as  small,  reddish-brown,  berry-like 
growths,  after  the  venous  net-work  of  the  skin  has  been  greatly  distended.  They 
often  press  back  into  the  orbit  at  the  same  time,  cause  absorption  of  the  bones,  and 
so  pass  into  the  neighboring  cavities  and  spread  out  there.  If  developed  further 
back,  as  in  the  space  between  the  muscles  (  Graefe),  or,  outside  of  these,  in  the  fatty 
tissue  (Bowman),  their  peculiarities  are  not  so  perceptible,  on  account  of  the  pressure 
to  which  they  are  subjected  from  all  sides ;  they  then  seem  more  consistent,  less 
elastic,  and  their  disposition  to  swell  is  scarcely  observable.  They  are  generally 
congenital,  and  often  seem  quite  large  in  very  young  children,  and  grow  very  rapidly. 
In  other  cases  their  increase  is  very  slow ;  the  tumor  is  only  perceived  late  in  child- 
hood, or  in  adult  age.    The  fungus  may  attain  very  great  size ;  if  in  the  orbit,  they 
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may  fill  it,  and  cause  protrusion  of  the  eye-ball.  At  the  same  time,  similar  tumors 
are  often  found  in  other  parts  of  the  body.  They  are  painless,  and  usually  exercise 
no  injurious  influence  on  the  nutrition  of  the  body  generally.  Their  bad  effects  are 
duo  to  mechanical  causes.  (Sclmh.) 

b.  Cylindromata.  Thijse  tumors  are  of  a  sort  of  lobular  formation,  consisting  of  lobules  as 
large  as  a  hemp-seed  or  pea,  sometimes  pressed  closely  together,  so  as  to  form  facets ;  some,  again, 
loosely  connected,  united  into  a  whole  by  connective  tissue,  which  may  or  may  not  contain  fat. 
The  substance  of  the  lobule  is  dense,  homogeneous,  and  feels  doughy  to  the  touch.  Upon  more 
minute  examination,  it  is  found  to  consist  of  a  collection  of  ramifying  tubes  ending  in  culs-de-sac, 
and  containing  blood,  which  lie  nearly  all  in  the  same  direction  in  each  lobule,  and  which  are 
composed  of  an  internal  tube  containing  blood,  and  an  external  one,  both  of  which  are  without 
structure,  and  separated  from  each  other  by  connective  tissue,  studded  with  nucleated  cells. 
These  tubes  correspond  exactly  with  those  in  dentritic  vegetations,  and  doubtless  anastomose 
not  only  with  veins,  but  with  arteries,  and  sometimes  more  freely  with  one,  sometimes  with  the 
other.  (Bokitansky.)  They  occur  pure  in  sub-cutaneous  connective  tissue,  especially  in  children, 
and  readily  affect  the  sclerotic  proper,  thus  reaching  the  surface,  and  then  become  very  conspicu- 
ous from  their  reddish  or  reddish-brown  color.  Frequently,  however,  they  merely  represent 
peculiar  variations  in  the  vascular  arrangement  of  tumors  of  very  diverse,  species.  They  have 
been  observed  as  warty  growths  on  the  margin  of  the  cornea  (Szokalski),  with  myxoma  in  the 
depth  of  the  orbit,  and  with  sarcoma  behind  the  lachrymal  sac.  (Graefe.) 

c.  Telangiectasia  occur  as  circumscribed  fiat  swellings.  They  probably  result  not  only  from 
a  simple  dilatation,  but  also  from  a  new  formation  of  capillaries.  The  latter  appear  tortuous, 
twisted  into  knots,  often  with  sack-like  dilatations,  and  in  some  cases  (from  resorption  of  the  par- 
titions) a  number  of  such  dilatations  coalesce,  and  impart  to  the  growth  some  resemblance  to  a 
cavernous  tumor.  {Rokitansky.')  The  neighboring  small  vessels  are  always  in  a  state  of  dilata- 
tion, the  arteries  being  more  affected  in  one  case,  in  another  the  veins,  according  to  the  direction 
in  which  the  process  within  the  capillaries  may  tend  (active  and  passive  telangiectasis).  The  more 
arterial  tumors  are  usually  characterized  by  a  somewhat  brighter  color.  They  may  also  pulsate, 
and  closely  resemble  an  aneurism  by  anastomosis. 

All  telangiectasia?  are  liable  to  swell.  This  becomes  evident  in  hyperemia,  and  particularly  in 
obstruction  of  the  circulation  in  the  superior  vena  cava.  On  the  slightest  injury  they  bleed  pro- 
fusely, and  are  inclined  to  partial  ulceration.  (Mackenzie.)  They  are  usually  congenital,  or  at  least 
appear  very  early;  later  in  life  they  often  disappear,  but  commonly  exist  for  life,  and  sometimes 
attain  an  extraordinary  size.  (Pauli.)  They  are  most  frequently  found  in  and  under  the  skin  ; 
more  rarely  they  attack  the  conjunctiva,  or  develop  there  primarily.  Sometimes  they  go  deep  into 
the  orbit.  (  Wardrop.)  In  such  a  case  great  dilatation  and  tortuosity  of  the  retinal  veins  has  been 
.  observed.  {ScMrmer.)  It  is  doubtful  whether  the  tumors  described  as  telangiectasias  or  ncuoi, 
venosi,  growing  from  the  sub-conjunctival  tissue  and  the  caruncle  (Ammon),  or  that  protruded  from 
the  anterior  part  of  the  fatty  tissue  of  the  orbit  (Bams,  Abernethy,  Schön),  or  which  were  deeply 
seated,  and  caused  exophthalmos  (Kempf,  Soler),  belong  to  the  telangiectasia?,  or,  if  they  were  not 
rather  cavernous  tumors,  cyljndromata  or  phlebectasia.  This  doubt  is  particularly  pertinent  where 
they  seem  to  have  been  caused  by  a  wound. 

d.  Phlebectasia  are  said  to  have  been  found  as  large  varices  on  the  conjunctiva.  (K.  Jaeger, 
Boosbroeck.)  In  one  case,  after  a  wound  of  the  lower  lid,  a  "  venous  tumor"  has  formed,  which 
receded  entirely  when  Ihe  body  was  erect,  but  which  became  as  large  as  an  almond  when  the 
body  was  bent  forward.  (Foucher.)  Certain  exophthalmia,  with  similar  symptoms,  were  referred 
to  dilatation  of  the  venous  plexuses  behind  the  eye.  The  eye  protruded  greatly  when  the  body 
was  inclined  forward,  but  returned  to  its  normal  position  under  opposite  circumstances  (Andrae, 
Mackenzie),  or  rose  and  fell  with  each  change  of  respiratory  pressure.  (Ad.  Schmidt).  Some 
cases  probably  belong  here,  in  which,  during  life,  exophthalmos  with  evident  pulsation  and  blow- 
ing sound  were  observed,  and  where  after  death  there  was  no  perceptible  change  of  the  parts  in 
the  rear  of  the  orbit.  (Boivman.)  From  recent  observations  it  is  certain  that  obstructions  to  the 
circulation  in  the  cavernous  sinus,  and  blocking-up  of  the  ophthalmic  vein,  may  cause  the  symp- 
toms of  an"  aneurism  of  the  ophthalmic  artery  ;  hence  the  examples  of  the  latter  given  in  litera- 
ture, when  not  accompanied  by  the  anatomical  examinations,  are  doubtful.  (Nunneley.)  Such 
phlebectatic  exophthalmia,  with  pulsation  and  aueurismal  murmurs,  have  been  observed  when 
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caused  by  large  extravasations  lying  in  the  cavernous  sinus  around  the  carotid  (Gendrin),  by 
extensive  inflammatory  products  {Hulke),  and  pulsating  tumors  {Nunneley),  which  have  stopped 
up  the  cavernous  sinus,  by  a  true  aneurism  of  the  carotid  situated  at  the  origin  of  the  ophthalmic 
artery,  and  compressing  the  ophthalmic  vein  {Nunneley) ;  finally,  by  an  aneurismal  varix  of  the 
carotid,  which  had  been  torn  through  by  a  splinter  of  bone  from  the  carotid  canal,  and  its  contents 
mixed  with  those  of  the  cavernous  sinus.  {Nelaton.)  Of  course,  the  pulsation  and  murmur  are 
transferred  to  the  phlebectatic  tumor  from  the  carotid,  which  touches  it. 

e.  Aneurism  by  anastomosis  consists  of  a  dilatation  of  the  smaller  arteries  and  their  anasto- 
moses, either  simple  or  accompanied  by  elongation,  convolution,  or  tortuosity  of  their  course. 
{Rokitansky.)  It  sometimes  appears  as  a  circumscribed,  superficial,  bossed  tumor,  which  much 
resembles  telangiectasis,  and  may  be  considered  as  an  actual  transformation  into  the  hitter. 
{Bell,  Wardrop.)  Sometimes  it  consists  of  a  number  of  separate  or  anastomosing,  small,  oblong 
or  spindle-shaped,  smooth  or  bossed  tumors,  which  are  sometimes  painless,  sometimes  very  sen- 
sitive. These  occasionally  swell,  and  usually  pulsate,  communicating  a  thrill  to  the  finger.  They 
have  an  aneurismal  murmur,  and  may  be  rapidly  emptied  by  direct  pressure,  as  well  as  by  pres- 
sure on  the  carotid.  They  are  usually  very  superficial,  so  that  they  may  often  be  felt  between  the 
skin  and  conjunctiva,  and  permit  the  blood  to  show  through.  Still,  they  often  affect  the  deeper 
parts  of  the  orbit  {Travers,  Dalrymple,  Walton,  Brainard),  and  then,  in  connection  with  phlebec- 
tasia  and  oedema,  they  readily  cause  exophthalmos,  and  subsequently  amaurosis.  The  degenera- 
tion of  the  vessels  is  occasionally  very  extensive.  A  number  of  aneurisms  by  anastomosis  have 
been  observed  at  the  same  time  in  the  two  orbits  ( Velpeau),  or  in  one  orbit,  and  in  the  neighbor- 
ing frontal  or  nasal  region.  {Bour-guet.)  In  one  case  it  seemed  as  if  the  tumor  had  perforated 
the  roof  of  the  orbit,  and  entered  the  frontal  sinus.  {Jobert.)  The  disease  in  question  sometimes 
occurs  congenitally.  More  commonly,  however,  it  does  not  develop  until  a  later  period,  although 
it  most  always  affects  young  persons.  It  is  often  ascribed  to  wounds,  but  it  occurs  without 
external  injury  during  pregnancy,  as  a  result  of  severe  cough,  &c.  The  formation  of  the  aneurism 
is  usually  accompanied  by  severe  headache  and  sensations  of  cracking,  pounding,  &c,  in  the 
ears. 

/.  True  aneurisms  have  been  but  seldom  observed  on  autopsy.  {Gutlirie,  Carron  du  Villards.) 
In  other  cases  {Demarquay,  Mackenzie,  Zander,  and  Geissler)  they  have  been  merely  diagnosti- 
cated from  the  symptoms  during  life;  by  the  protrusion  of  the  eye-ball,  the  pulsation,  murmur, 
and  the  rapid  diminution,  on  compression,  or  ligation  of  the  carotid,  and  the  diagnosis,  therefore, 
has  been,  to  some  extent,  uncertain.  They  have  usually  occurred  in  the  ophthalmic  artery,  and 
with  rare  exceptions  {Poland),  they  have  caused  early  amaurosis,  by  pressure  on  the  optic  nerve. 
In  one  case,  an  aneurism  of  a  terminal  branch  of  the  ophthalmic  was  found  near  the  external 
commissure,  under  the  conjunctiva.  {Parisch.)  A  pulsating  dilatation  of  one  of  the  chief  branches 
of  the  arteria  centralis  retinae  has  been  observed  ophthalmoscopically  {Sous),  and;  according  to 
old  descriptions  {Ilimly),  has  been  discovered  also  on  post-mortem  examination. 

The  cases  of  aneurism  of  the  ophthalmic  artery  that  have  been  published,  having  been  caused 
by  severe  external  injuries,  must  be  regarded  as  depending  rather  on  rupture  of  one  or  other 
coat  of  the  artery,  and  not  on  dilatation  of  all  the  coats ;  hence,  they  were  cases  of  aneurism, 
mixtum  or  spui'ium.  A  recent  observation  of  two  extensive  pulsating  tumors,  that  had  formed 
after  a  severe  wound  in  the  orbit  and  temporal  region,  and  which  seemed  to  communicate,  wore, 
with  certainty,  traced  to  a  diffuse  spurious  aneurism.  {SzokalskL)  In  another  case,  there  was 
probably  a  varicose  aneurism  of  the  frontal  branch  of  the  ophthalmic  artery,  which,  with  the 
neighboring  vein,  had  been  punctured,  and  so  might  have  been  brought  in  connection  with  the 
latter.     {Hart.) 

13.  Hydatids. — The  ecliinococcns  hominis,  and  the  Cysticercus  cellulose?,  are  the  only 
ones  which  have  been  hitherto  observed  about  the  eye.  The  first  presents  a  la rge, 
spreading  tumor,  of  cystoid  character,  containing  a  variable  number  of  limpid  vesi- 
cles in  a  serous  or  gummy  fluid.  On  opening  the  sac  of  the  tumor,  these  vesicles 
escape.  Cysticercus  does  not  usually  become  larger  than  a  cherry-stone,  and  appears 
as  a  cloudy,  delicate  vesicle,  which  is  located  on  the  very  contractile  neck  and  head 
of  the  animal. 

1.  The  echinococcus  has  been  found  in  the  frontal  bones  {Keate),  in  the  sub-cutaneous  tissue 
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of  the  temporal  aud  malar  region  (Mackenzie),  and  in  the  orbit.  (Lawrence,  Bowman,  Wald- 
hotter.)  In  the  orbit  it  seems  to  prefer  the  upper  inner  angle,  but  usually  expands  considerably, 
aud  so  causes  great  exophthalmos,  with  its  results.  It  is  always  inclosed  by  a  capsule  of  dense 
connective  tissue,  which  is  formed  of  the  compressed  stroma,  and  is  only  loosely  attached  to  the 
animal  vesicle,  so  that  the  latter  can  be  separated  from  the  former. 

♦ 

2.  In  northern  Germany,  Cysticercus  is  quite  a  common  occurrence,  while  in  the 
south  it  is  a  great  rarity.  In  spite  of  careful  search,  only  two  cases  of  its  occurrence 
about  the  eye  have  been  found  in  Austria;  once  it  was  in  the  anterior  chamber 
(Kirschler),  once  in  the -retina.  (0.  Beaker.)  [Arlt  has  recently  reported  another 
case  of  Cysticercus  in  the  vitreous.] 

As  measly  pork  is  not  uncommon  here,  and  is  no  doubt  used  as  food,  immunity 
of  the  population  from  this  disease  appears  to  depend  on  the  meats  always  being  well 
cooked. 

Cysticercus  has  been  observed  in  the  anterior  part  of  the  orbital  tissue  (Graefe), 
between  the  lamellae  of  the  cornea  (Appia),  in  the  submucous  tissue  on  the  margin 
of  the  cornea  (Estlin),  and  repeatedly  under  the  conjunctiva,  near  the  palpebral 
fold.     (Bowman,  Soring,  Sichel.  Graefe,  &c.) 

When  the  hydatid  is  superficial,  especially  when  under  the  conjunctiva,  it  is  not  difficult  to 
diagnosticate  it  from  a  simple  cyst ;  for  the  contents  of  the  Matter  are  very  clear  and  shine 
through,  as  the  conjunctiva  over  them  is  usually  very  thin  and  non-vascular.  The  hydatid, 
however,  is  generally  more  opaque,  and  not  unfrequently  its  head  and  neck  can  be  distinguished 
as  a  dense  white  mass.  The  deposition  of  the  hydatid  generally  causes  great  irritation,  as  a 
result  of  which,  hypersemia  and  subsequently  inflammatory  products  occur,  which  cause  thicken- 
ing of  the  neighboring  tissue.  (Graefe.) 

Cysticercus  occurs  far  more  frequently  within  the  eye.  Centuries  ago  it  was 
discovered  in  the  anterior  chamber  (Schott,  Logan),  and  since  then  numerous  cases  of 
it  have  been  observed.  (Mackenzie,  Canton,  Graefe,  Hirschler,  Mehde.)  Its  favorite 
seat,  however,  is  the  posterior  part  of  the  eye-ball.  Although  it  was  not  discovered 
here  till  the  ophthalmoscope  came  into  use  (Coccius,  Graefe),  there  is  already  a  long 
list  of  ophthalmoscopic  observations  upon  this  subject.  Opportunity  for  the  anatom- 
ical examination  of  eyes  in  which  the  Cysticercus  was  developed  in  or  under  the 
retina  has  often  occurred  (Schweigger,  Soelberg,  Jacobson,  Alf.  Graefe) ;  or  where 
a  subretinal  cyst  (A.  Weber)  or  a  hydatid  adherent  to  the  choroid  (JE.  Jaeger) 
could  be  considered  as  probably  a  Cysticercus. 

There  is  good  reason  to  suppose  that  all  cysticerci,  that  take  up  their  abode  in  the  eye,  begin 
to  develop  in  the  vascular  parts,  but  soon  readily  bore  through  and  get  into  the  transparent  media. 

Those  found  in  the  anterior  chamber  seem  to  proceed  from  the  iris.  Part,  at  least,  of  the 
vesicle,  usually  remains  attached  to  the  iris,  although  some  portions  are  found  free  in  the  aqueous. 

Cysticerci  occurring  in  the  posterior  part  of  the  eye,  with  rare  exceptions,  originate  in  the 
retina.  In  a  number  of  the  cases  observed,  the  animal  still  lay  under  the  retina  and  was  immedi- 
ately connected  with  its  tissue,  while  the  corresponding  portion  of  the  choroid  was  proportionately 
little  changed.  Often,  also,  the  animal  became  attached  to  this  point,  and  incapsulated,  without, 
however,  perforating  the  retina.  In  some  cases  the  perforation  or  its  results  could  be  seen.  The 
head  of  the  animal  was  seen  to  protrude  from  an  opening  in  the  cloudy  retina,  and  subsequently 
the  scar  which  closed  the  opening  was  to  be  seen.  (Graefe,  Schweigger.)  But  where  the  Cysti- 
cercus had  already  -entered  the  vitreous,  it  was  usually  attached  by  a  cord  or  tube-like  process  to 
some  part  of  the  retina.  ( Graefe.) 

The  first  appearance  of  Cysticercus  is  almost  always  accompanied  by  severe  irrita- 
tion, which  usually  causes  a  large  deposit  of  inflammatory  product  about  the  animal. 
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Hence  the  latter  is  usually  hidden,  and  is  not   immediately  perceived.     But  the 
inflammation  usually  subsides  soon,  and  the  opacities  clear  up. 

A  hydatid  in  the  anterior  chamber  can  then  be  distinctly  seen,  and  all  its  peculiarities  made 
out  with  the  naked  eye.  If  lodged  in  the  vitreous,  however,  the  ophthalmoscope  is  necessary.  It 
appears  as  a  round,  cloudy  vesicle  of  bluish  'color,  which  occasionally  moves ;  the  head  is  pro- 
truded and  drawn  back.  Sometimes  even  the  circlet  of  hooks  has  been  seen.  {Liebreich.)  More- 
over, under  such  conditions,  the  animal  is  subjectively  perceived,  as  the  part  of  retina  shaded 
by  it  appears  as  a  dark  spot  in  the  field  of  vision,  and  in  one  case  even  the  motions  of  the  head 
were  noticed.  {Graefe.)  If  the  Cysticercus  be  under  the  retina,  of  course  the  characteristic  form 
of  the  animal  is  not  made  out  by  ophthalmoscopic  examination.  The  disease  appears  as  a  hydrops 
subretinalis,  the  retina  appears  elevated  like  a  vesicle  at  some  point,  and  more  or  less  cloudy. 
Then,  in  some  rare  cases,  the  head  and  neck  are  rarely  seen  through  the  opacity  as  a  movable,» 
deeply-clouded  mass.  Of  course,  such  a  changed  position  of  the  retina  would  cause  an  interrup- 
tion in  the  field  of  vision.  Where  the  retina  has  suffered  much,  vision  is  often  even  reduced  to 
quantitative  perception  of  light. 

When  the  disturbances  dependent  on  the  presence  or  perforation  have  subsided, 
the  symptoms  often  long  remain  unchanged,  the  eye  becomes  quiet,  and  often  carries 
the  animal  for  weeks  and  montbs  without  any  bad  symptoms.  The  eye  is  always 
finally  lost,  however,  by  irido-choroiditis.  If  the  Cysticercus  be  located  in  the  vitreous 
or  under  the  retina,  thick  rifembranous  or  ragged  opacities,  with  more  or  less  severe 
symptoms  of  inflammation,  occur  in  the  neighboring  parts  of  the  vitreous,  the  entire 
retina  is  detached,  pressed  together  like  a  string,  and  the  globe  finally  atrophies. 
The  product  of  the  intercurrent  processes  of  proliferation  is  not  unfrequently  puru- 
lent (Schweigger,  Jacobson),  and  there  is  ground  for  the  suspicion  that  some  of  the 
eyes  lost  by  suppuration  may  have  been  affected  with  Cysticercus.  In  some  cases 
the  secondary  irido-choroiditis  bas  endangered  the  other  eye  by  sympathetic  irrita- 
tion. (ScMceigger.)  Oysticerci  seem  to  be  well  borne  in  atrophied  eyes,  and  even  to 
live  a  long  while. 

It  is  worthy  of  remark  that  a  proportionately  large  number  of  those  affected  with  Cysticercus 
oculi,  also  suffered  from  tapeworm.  They  seem  to  have  taken  iu  a  number  of  germs,  part  of 
which  developed  in  the  intestines,  part  passed  into  the  body  and  became  cysticerci. 
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Fibroma :  Virchow,  1.  c.  13.  Vorlesg. — Mackenzie,.!,  c.  I.  P.  207,  357,  358, 47S. — Travers,  ibid.  P. 
366.— Garron  du  Villards,  ibid.  P.  220,  Ann.  d'oc.  32.  Bd.  P.  253,  nach  Himly  1.  c.  S.  264.— Graefe, 
kl.  Montbl.  1863.  S.  21,  23,  A.  f.  O.  I.  1.  S.  289.— JSvmh/,  1.  c.  I.  S.  217,  257,  26Q,  264,  II.  S.  15,  19. 
—Stellwag,  Ophth.  I.  S.  227,  354.  Nota  224,  IL  S.  875,  877,  996.  Nota  83,  S.  1224,1226, 1229.— 
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Seite,  1.  c.  S.  86,  99. Magne,  Arm.  d'oc.  19.  Bd.  S.  213.— Beer,  1.  c.  II.  S.  673, 679.— Arlt,  Krank- 
heiten des  Auges  I.  Prag.  1853.  S.  166.—  Hasner,  Entwurf  einer  anat.  Begründung,  <tc.  Prag.  1S47. 
g,  79. — Chelius,  1.  c.  II.  S.  426,  439,  477. — Amnion,  1.  c.  II.  Taf.  9. — PagenstecJur  und  Sämisch,  kl. 
Beobachtgn.  II.  "Wiesbaden.  1861.  S.  41— Jüngken,  Lehre  v.  d.  Augkhtn.  Berlin.  1836.  628.— 
Schuh,  1.  c. —  Weinlechner,  Zeitschft.  d.  Wien.  Aerzte.  1S65.  Wochenbl.  S.  263. — Bader,  Schmidt's 
Jahrb.  112.  Bd.  S.  261.— Zehender,  A.  f.  0.  IV.  2.  S.  55,  62.— Heymann,  ibid.  VII.  1.  S.  135, 142. 

Dermoid  :  VircJiow,  dessen  Archiv.  VI.  S.  225. — Ryba,  Dusensy's  Diss.  Prag.  1833.  S.  63. — 
Fischer,  Lehrb.  der  ges.  Entzündungen,  <üc.  Prag.  1846.  S.  303. —  Wardrop,  Morb.  anat.  of  the  eye. 
I.  London.  1S19.  S.  31.— Mackensie,  l.*c.  LP.  362.—  Chelius,!.  c.  IL  S.4SZ.—Himly,  1.  c.  II.  S.  15, 
19 ;  Ophth.  Biblioth.  IL  S.  700.— Ammort,  1.  c.  IL  Taf.  3.— Arlt,  1.  c.  I.  S.  VTl-Stelkoag,  Ophth. 
I.  S.  227,  355,  Nota  22?,  IL  S.  877,  963.— Schön,  Path.  Anat.  des  Auges.  Hambg.  1823.  S.  167; 
Beiträge  z.  prakt.  Augenheilkunde.  Hamb.  1861.  S.  19S.— Graefe,  A.  f.  0. 1.  2.  S.  237,  IL  2.  S. 
S34,  VII.  2.  S.  3,  7,  X.  1.  S.  214.— E.  Müller,  ibid.  IL  2.  S.  153.— Heyfelder,  Deutsche  Klinik  1S50. 
Nr.  -2-.— Hoch,  "Wien.  Zeitschft.  f.  prakt.  Heilkd.  1S65,  Nr.  26. 

Lipoma:   Tirchow,  1.  c.  14.  Vorlesg. — Demarquay, ibid.  S.  374. — Schuh,  1.  c. 

Myxoma  :  Tirchow,  1.  c.  15.  Vorles.  S.  425. — Mackenzie,  1.  c.  I.  P.  360. —  Graefe,  A.  f.  O.  X.  I. 
S.  193,  197,  201.— Jacobson,  A.  f.  0.  X.  2.  S.  55,  62.— Rothmund,  Jahresbericht  1861-2.  München.  S. 
21  ;  klin.  Monatbl.  1S63.  S.  261.— Szokalski,  Congress,  int.  d' ophth.  Paris.  1863.  P.  245.— Stellwag, 
Ophth.  I.  S.  342.  Nota  173. 

Chondroma  :  Tirchow,  1.  e.  16.  Vorlesg. — Mackenzie,  1.  c.  I.  P.  67. —  Graefe,  A.  f.  0.  1. 1.  S.  415, 
VII.  2.  S.  5. — Schweigger,  ibid.  VII.  2.  S.  6. — Busch,  nach  Virchow  1.  c.  I.  S.  515. — Schuh,  1.  c. — 
Chelius,  1.  c.  S.  455. — Travers,  nach  Mackenzie  1.  c.  I.  P.  61. 

Osteoma  :  Tirchow,  1.  c.  17.  Vorlesg.  IL  S.  22,  25,  27,  23,  37,  43-52,  99.— Mackenzie,  1.  c.  I.  P. 
54,  56,  61,  73,  93,  431.— Chelius,  1.  c.  IL  S.  453.— Knapp,  A.  f.  0.  VIII.  1.  S.  239,  kl.  Mntbl.  1865. 
S.  376. — Zander  und  Geissler,  I.e.  S.  414. — Stellwag,  Ophth.  IL  S.  1285. — Acrel,  nach  Mackenzie  1. 
c.  I.  P.  65. — Baillie,  ibid.  P.  59. — H.  Waltort,  ibid.  P.  63. — Brassant,  Spöi'irtg,  ibid.  P.  64.— Stanley, 
ibid.  P.  73. — Maissoneuve,  ibid.  P.  65. — Howship,  ibid.  S.  90. — Frank,  ibid.  P.  59. — Bowman,  Ver- 
handln, der  Heidelbg.  Versammlung.  Berlin.  1860.  S.  18. 

•  Melanoma  :  Tirchow,  1.  c.  13.  Vorlesg.  S.  119,  122.— Mackenzie,  1.  c.  I.  P.  366,  486— Cunier, 
ibid.  P.  367 .—Besmarres,  Traite  d.  mal.  d.  yeux.  Paris.  1847.  P.  353.— Stellwag,  Ophth.  IL  S.  879. 
— Lwfranc,  nach  Himly  1.  c.  I.  S.  233. — Ed.  Jaeger,  Staar  und  Staaroperat.  Wien.  1854.  S.  63. — 
Hedäus,  A.  f.  0.  VIII.  1.  S.  314.—  Graefe,  ibid.  I.  1.  S.  414,  VII.  2.  S.  35.— ScTtön,  Beiträge,  &c. 
200. 

Glioma:  Tirchow,  1.  c.  IS,  Vorlesg.  IL  S.  123,  151-169.— Maclxnzie,  1.  c.  IL  P.  267,  et  seq. 
Chelius,  1.  c.  S.  491,  496,  506.— Schweigger,  A.  f.  O.  VI.  2.  S.  324,  327,  VIL  2.  S.  47.— Botin,  ibid. 
VI.  2.  S.  380.—  Graefe,  ibid.  VII.  2.  S.  42,  45,46,  X.  1.  S.216,  219.— Iwanqff,  ibid.  XL  1.  S.  135,  et 
seq. — Metaxa,  nach  Mackenzie  1.  c.  P.  273. — Homer,  Rindfleisch,  kl.  Monatbl.  1863.  S.  341,  et 
seq.— SzokalsH,  ibid.  1365.  S.  396,  398.— Stellwag,  ophth.  IL  S.  443,  Nota  142,  S.  hl,  613.— 
Lirtcke,  Sichel,  nach  Virchow  1.  c.  S.  152,  167.— Travers,  nach  Mackenzie  1.  c.  IL  P.  268,  269,  271. 
Saunders,  Stevenson,  ibid.  P.  2S4. — Lerche,  Venn.  Abhandig.  a.  d.  Gebiete  der  HeUkd.  Petersbg. 
1830.  S.  202. 

Sarcoma  :  Tirchow,  1.  c.  19,  Vorlesg.  IL  S.  222,  et  seq. —  Wedl,  Sitzungsberichte  der  Wien 
k.  Akad.  1.  Abtblg.  53.  Bd.  S.  343,  Grundzüge  der  path.  Histolog.  Wien.  1S54.  S.  469.—  Macken- 
zie, 1.  c.  I.  P.  67,  et  seq.  IL  P.  259,  et  seq.— Paget,  Burns,  Balfour,  Durand- Fardel,  ibid.  I.  P.  122. — 
Saunders,  Lawrence,  Maitre-Jean,  ibid.  IL  P.  265. — Chelius,  1.  c.  IL  S.  439,  et  seq. — Schuh,  1.  c. 
—Stellwag,  Ophth.  I.  132,  186,  344  Nota  1S3,  S.  346  Nota  184,  IL  S.  306,  et  seq.— Stefan,  Cooper, 
Nelaton,  kl.  Mntbl.  1864.  S.  81,  SB.—Dixon,  ibid.  1863.  S.  405.— Stengel,  Aerzt.  Intelligenzblatt. 
1S66.  Juli. — Ressel,  1.  c. — Singer,  Wien.  allg.  med.  Zeitung.  I860.  Nr.  46. — His,  Beiträge  zur  norm. 
u.  path.  Histologie  der  Cornea.  Basel.  1846.  S.  134. — Pagenstecher  und  Sämisch,  1.  c.  I.  S.  78,  IL  S. 
91,  93.— Graefe,  A.  f.  0. 1. 1.  S.  413,  417,  IL  1.  S.  214,  221.  IV.  2.  S.  220,  VII.  2.  S.  36,  40.  X.  1.  S. 
177,  et  seq.— Dor,  ibid.  VI.  3.  S.  244,  248.— Schiess-  Gemuseus,  ibid.  X.  2.  S- 109,  et  seq.— Landsberg, 
ibid.  XL  1.  S.  58,  66.— Klebs,  ibid.  XI.  2.  S.  253.— Jacobi,  ibid.  XI.  3.  S.  165,  kl.  Monatbl.  1863.  S. 
121.— Knapp,  ibid.  1865.  S.  378,  383.— Küchler,  Deutsche  Klinik.  1866.  Nro.  17,  et  seq.' 

Granuloma:  Tirchow,  1.  c.  30.  Vorlesg.  IL  S.  390,  462. —  Chelius,  1.  c.  IL  S.  452.— Desmarres,  I. 
c.  S.  352.— Pamard,  Ann.  d'oc.  V.  P.  157.— Graefe,  A.  f.  O.  III.  2.  S.  412,  VII.  2.  S.  24,  33,  39, 
X.  1.  S.  2li.—Stoeber,  kl.  Montbl.  1864.  S.  362,  364.— Stellwag,  Ophth.  IL  S.  877. 

Carcinoma:  Tirchow,  1.  c.  IL  S.  196,  et  seq. — Schuh,  1.  c. — Graefe,  A.  f.  O.  I.  1.  S.  417,  X  1. 
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S.  184,  206.— Alihof,  ibid.  VIII.  1.  S.  1G7. — Knapp,  kl.  Montbl.  1865.  S.  378.— Stefan,  ibid.  1864. 
S.  83,  85. — Hock,  I.  c. — Pagenstecher  und  Sämisch,  1.  c.  II.  S.  40. 

Angioma :  Rokitansky,  Lehrb.  der.  path.  Anat.  I.  Wien.  1855.  S.  202-209,  II.  S.  315,  et  seq. — 
Schuh,\.  c.—Deniarquay,  Schmidt's  Jahrb.  112. Bd.  S.  259-26L— Geissler,  ibid.  102.  Bd.  S.  52—54, 
114.  Bd.  S.  346.— Zander  und  Geissler,  1.  c.  S.  423-436.—  Mackenzie,  1.  c.  I.  P.  223—242,  455,  487- 
504.— fflmly,  1.  c.  I.  S.  220-224,  376-380,  II.  S.  AH.—  Chelius,  I.  c.  II.  S.  428,  456.— Stellwag, 
Ophth.  II.  S.  964,  et  seq.— Graefe,  A.  f.  0.  I.  1.  S.  420,  VII.  2.  S.  11.  19,  X.  1.  S.  184.— Schirmer, 
ibid.  VII.  1.  S.  119.— Ssokaiski,  kl.  Mntbl.  1864.  S.  326,  427.— Ammon,  1.  c.  II.  Taf.  9.  Fig.  10.— 
Schön,  Beiträge  etc.  S.  204,  Handb.  S.  159. — Abernethy,  nach  Mackenzie  I.  P.  227. —  Wardrop, 
ibid.  P.  239,  240.—; Pauli,  ibid.  P.  226.— Burns,  ibid.  P.  238.— K.  Jaeger,  Boosbroeck,  ibid.  P.  358.— 
Foucher,  Schmidt's  Jahrb.  102.  Bd.  S.  52. — Soler,  nach  Zander  und  Geissler  1.  c.  S.  435. — Kempf 
Canstatt's  Jahresbericht.  1864.  III.  S.  164.—  Nunneley,  kl.  Montbl.  1865.  S.  244,  Schmidt's  Jahrb. 
112.  Bd.  S.  263.— Andrae,  nach  Fischer's  Lehrb.  S.  Z§\.—Ad.  Schmidt,  Ophth.  Bibliothek.  III.  S. 
174. — Bowman,  Schmidt's  Jahrb.  112.  Bd.  S.  262. —  Gendrin,  Eulke,  JYelaton,  ibid.  S.  259. — Bell, 
nach  Mackenzie  1.  c.  I.  P.  237. — Bourguet,  ibid.  P.  490. — Travers,  ibid.  P.  495. — Dalrymple,  ibid. 
4$7.—Jobert,  ibid.  P.499.—  Velpeau,  Walton,  ibid.  P.  500.— Brainard,  ibid.  P.  501.—  Guthrie,  ibid. 
P.  488. —  Carron  du  Villards,  nach  Himly  I.  S.  376. — Parish,  Americ.  journ.  of  med.  science. 
1841. — Sous,  Ann.  d'oc.  53.  Bd.  P.  241. — Poland,  nach  Zander  und  Geissler  1.  c.  S.  427. — Bart, 
ibid.  S.  431.— Küchler,  deutsche  Klinik.  1866.  Nr.  28. 

Hydatids:  Mackenzie,  1.  c.  II.  P.  8ßO-S71. —StelZwag,  Ophth.  II.  S.  12S9,  1356.— Keate, 
nach  Mackenzie  I.  P.  70. — Lawrence,  Bowman,  ibid.  IL  P.  861. —  Waldhauer,  kl.  Montbl.  1365.  S. 
385,  3S8.— Zehender,  Seitz  Handb.  etc.  S.  552-55S.—Birsc7iler,  A.  f.  O.  IV.  2.  S.  113.—  0.  Becker, 
Zeitschrift  der  Wien.  Aerzte.  1865.  Wochenbl.  S.  385.— Graefe,  I.  1.  S.  453,  et  seq.  I.  2.  S.  326. 
IL  2.  S.  334,  339,  III.  2.  S.  308,  et  seq.  IV.  2.  S.  171,  VII.  2.  S.  48,  49,  52,  X.  1.  S.  205—  Appia, 
nach  Mackenzie  1.  c.  IL  P.  S68.—Bstlin,  ibid.  P.  862. — Bowman,  ibid.  P.  803.  Anmkg.—  Sichel, 
Höring,  nach  Zander  und  Geissler  1.  c.  S.  417. — Schott,  nach  Mackenzie  1.  c.  IL  P.  863. — Logan, 
ibid.  P.  864.— Canton,  ibid.  P.  868.— Mende,  A.  f.  0.  VII.  1.  S.  123.— Coccius,  über  die  Anwendung 
des  Augenspiegels.  Leipzig.  1853.  S.  93. — Schweigger,  A.  f.  O.  VII.  2.  S.  53,  Vorlesgn.  über  den 
Gebrauch  des  Augenspiegels.  Berlin.  1864.  S.  54. — Soelberg-  Wells,  Ophth.  Hosp.  Rep.  III.  P.  324. 
Jacobson,  A.  f.  O.  XL  2.  S.  148,  et  seq.— Alf.  Graefe,  kl.  Mntbl.  1863.  S.  232,  242.— A.  Weber, 
ibid.  1864.  S.  22Z.—E.  Jaeger,  nach  Mackenzie  1.  c.  IL  P.  869.— Leibreich,  A.  f.  O.  I.  2.  S.  343, 
Atlas  der  Ophth.  Berlin.  1863.  Taf.  7.  Busch,  A.  f.  O.  IV.  2.  S.  99, 102.— Nagel,  ibid.  V.  2.  S.  1S3. 


1 .    Extraocular   Tumors. 

Accompanying  Symptoms. — According  to  their  position  and  extent,  these 
tumors  cause  a  variety  of  disturbances,  which  greatly  modify  their  symptoms. 
When  on  the  eye-lid,  if  of  any  size,  they  may  interfere  with  or  entirely  prevent  the 
movements  of  the  parts ;  if,  on  the  contrary,  in  or  under  the  conjunctiva,  they 
readily  protrude  between  the  lids  as  they  grow,  prevent  their  closure,  interfere  with 
the  conduction  of  the  tears,  often  displace  the  eye-lids,  or  actually  evert  them,  and 
limit  the  movements  of  the  eye.  If  they  grow  to  one  side,  they  cause  deviation  of 
the  optic  axis  and  diplopia,  or  they  impair  vision  by  partly  or  entirely  covering  the 
pupil.  If  they  grow  behind  the  tarso-orbital  fascia,  in  the  anterior  part  of  the  orbit, 
they  often  push  the  eye-ball  to  one  side.  Growths  deep  in  the  orbit  behind  the 
eye-ball  always  cause  exophthalmos.  If  they  lie  in  the  space  between  the  muscles, 
and  the  latter  be  unaffected,  the  eye  is  usually  pushed  directly  forward,  and  its 
movements  limited  in  all  directions.  If  the  tumor  be  not  connected  with  the  eye- 
ball, but  separated  from  it  by  a  cushion  of  fat,  the  rotation  of  the  eye  is  still  around 
its  center.  But  if  the  tumor  be  attached  to  the  ocular  capsule,  the  point  of  rotation 
becomes  excentric,  or  may  even  be  thrown  outside  of  the  eye.  If  the  growths  have 
developed  between  the  muscles  and  the  orbit,  the  protrusion  is  always  more  oblique, 
and  power,  of  motion  seems  mainly  diminished  toward  the  side  of  the  tumors.  If 
motion  be  entirely  stopped  in  one  direction,  we  may  suspect  that  the  corresponding 
muscle  has  been  affected  by  the  growth,  and  this  would  show  the  inclination  to 
affect  different  tissues,  and  indicate  a  malignant  nature.     (Graefe.) 

The  exophthalmos  may  continue  a  long  while,  without  permanent  injury  to  the 
eye-ball.  Frequently,  however,  the  organ  suffers  from  the  insufficiency  of  the  natural 
protections,  or  the  tension  and  compression  of  the  nutrient  vessels  and  nerves.  It 
atrophies  with  the  symptoms  of  irido-choroiditis,  oris  destroyed  by  ulceration  of  the 
cornea  and  evacuation  of  the  contents.  Frequently  the  functional  power  has  been 
previously  lost  by  inflammation  or  atrophy  of  the  optic  nerve. 

The  extent  of  the  exophthalmos  is  not  necessarily  in  proportion  to  the  size  of  the 
orbital  tumor  at  the  time.  iSTot  unfrequently  one  or  other  wall  of  the  orbit  is  worn 
away,  destroyed  by  caries  or  necrosis,  or  drawn  into  and  affected  by  the  process  of 
proliferation.  Thus  the  tumor  may,  even  quite  early,  find  its  way  into  the  nasal, 
frontal,  or  maxillary  sinus,  into  the  pteregoid  fossa,  or  even  into  the  cranium.  It 
then  enlarges,  presses  aside  .organs  lying  in  its  way,  causes  their  atrophy,  or  attacks 
their  tissue.     During  this  time  the  orbital  portion  increases  but  little. 

Tery  exceptionally  tumors  grow  from  neighboring  cavities  into  the  orbit.  (Mackenzie,  Küchler.) 
On  the  other  hand,  tumors  that  have  developed  in  the  surrounding  cavities  often  injure  the  eye- 
ball by  pressure  on  the  walls  of  the  orbit ;  they  contract  this  cavity  more  and  more,  and  finally 
reduce  it  to  a  fissure,  and  destroy  the  protruded  eye-ball  by  interference  with  its  nutrition,  or  by 
inflammation.  (Mackenzie.) 

Treatment. — The  first  indication  is  the  removal  of  the  tumor.  The  means  for 
this  is  generally  the  knife. 


478  EXTRAOCULAR  TUMORS. 

It  is  only  in  growths  in  the  skin  that  caustic  salves  can  be  used  without  great  danger  and  with 
benefit.  Pedunculated  tumors  that  originate  superficially  may  sometimes  be  cured  by  ligation. 
In  small  cysts,,  it  is  often  sufficient  to  make  repeated  punctures  and  evacuate  them,  especially 
when  the  inner  wall  is  subsequently  cauterized.  In  larger  cysts,  repeated  irritant  injections,  such 
as  tine,  iodinii,  with  drainage,  have  been  found  useful.  Circumscribed  tumor-shaped  telan- 
gectasije  and  aneurisms  by  anastomosis  have  been  occasionally  removed  by  passing  needles 
through  them  crosswise,  and  heating  red-hot.  {Mackenzie.)  In  aneurism  by  anastomosis,  and  in 
aneurism  of  the  larger  arteries,  digital  compression  has  often  sufficed.  But  usually  ligation  of  the 
carotid  is  required,  and  even  this  sometimes  fails.     (Mackenzie,  Zander,  Geissler.) 

Generally,  extirpation  should  be  undertaken  as  soon  as  possible,  especially  in  true 
tumors,  which  continue  to  grow ;  for  it  is  not  simply  a  question  of  avoiding  or 
removing  injuries  that  are  being  inflicted  mechanically  upon  neighboring  organs. 
The  great  danger  lies  in  the  often  rapid  infection  of  the  surrounding  parts,  in  the 
scattering  of  germs  of  the  disease,  and  their  development  to  new  foci.  The  appa- 
rently benign  aspect  of  a  tumor,  which  is  perceptibly  growing,  sbould  not  cause 
delay,  for  it  is  certain  that  benign  tumors  that  have  long  remained  unchanged  and 
uninjurious,  often  change  their  character  suddenly,  and  become  exceedingly  infec- 
tious. But  it  is  impossible  to  decide  the  time  when  this  unfortunate  change  will 
occur,  and  if  infection  of  the  neighboring  parts,  or  dissemination  of  the  germs,  has 
once  set  in,  the  operation  is  usually  without  benefit,  as  the  new  foci  hardly  betray 
themselves  at  first,  and  hence  are  readily  overlooked,  or  may  even  arise  in  places 
where  they  can  not  be  reached.  Hence  relapses  readily  occur,  which  progress  very 
rapidly,  and  usually  kill  the  patient  in  a  short  time. 

If  the  malignancy  of  a  tumor  becomes  certain  by  its  affecting  a  variety  of  tissues 
lying  near  each  other,  or  if  it  has  already  attacked  and  perforated  hard,  tendinous 
or  bony  walls,  there  are  most  probably  scattered  secondary  foci,  and  the  success  of 
an  operation  becomes  mere  chance  ;  if  a  number  of  foci  already  be  well  developed. 
or  if  the  lymphatic  glands  be  swelled ;  should  the  original  tumor  have  attained  con- 
siderable size,  and  should  ulceration  have  set  in  ;  or  if  cachexia  have  shown  itself, 
an  operation  should  be  declined,  for  it  will  hasten  the  process,,  and  the  probably 
short  life  of  the  patient  will  be  still  further  curtailed. 

A  chief  rule  in  operating,  especially  upon  suspicious  or  manifestly  malignant 
growths,  is  to  remove  all  the  affected  parts,  not  leaving  even  a  trace  of  the  growth. 
Hence  the  incisions  must  always  be  made  outside  of  the  tumor,  and  must  be  car- 
ried beyond  the  parts  evidently  affected.  Where  the  growth  has  extended  into 
cavities,  so  as  not  to  permit  a  complete  removal,  we  should  not  operate.  Of  course, 
the  incision  must  depend  on  the  position,  and  extent  of  the  roots  of  the  tumor.  ¥e 
may  prescribe,  as  a  general  rule,  that  each  stroke  of  the  knife  should  be  made  with 
the  view  of  causing  as  slight  a  scar  as  possible  ;  especially  in  operating  upon  pseudo- 
plasms  of  the  skin  and  conjunctiva  should  every  incision  be  so  made  that  the 
opening  left  may  bo  covered  by  contraction  of  the  neighboring  parts  without  much 
straining,  so  as  to  afford  the  most  favorable  conditions  for  union  without  suppu- 
ration. 

Dermoid  tumors,  seated  on  the  margin  of  the  cornea,  should  be  seized  and  drawn  forward  with 
the  forceps,  and  cut  off  by  a  cataract-knife.  (Graefe.)  Any  part  remaining  above  the  surface 
of  the  cornea  may  be  removed  by  the  curved  scissors.  If  the  wound  should  granulate  too  much, 
we  may  cauterize  it  with  nitrate  of  silver,  and  subsequently  apply  tincture  of  opium. 

a.  Tumors  lying  close  under  the  skin  or  conjunctiva  must  bo  exposed  before 
extirpation.     A  linear  incision  is  often  sufficient  for  this  purpose.    This  is  best  made 
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by  lifting  a  fold  of  skin  from  over  the  tumor,  and  cutting  it  through  in  the  proper 
direction  with  a  bistoury  or  scissors.  If  the  tumor  is  large,  a  cross  or  T-shaped 
incision  may  be  required.  But  if  the  tumor  be  any  where  adherent  to  the  covering, 
it  is  best  to  include  the  adherent  integument  between  two  elliptical  incisions.  Then 
the  rest  of  the  covering  is  to  be  dissected  off  from  the  tumor;  this  is  to  be  seized 
with  toothed  forceps,  drawn  forward,  and  the  whole  of  it  carefully  removed.  When 
this  has  been  done,  if  the  incisions  have  been  made  through  the  skin,  the  edges  of 
the  wound  should  be  brought  together  by  isinglass  plaster,  or  still  better,  by  stitches, 
and  a  light  cotton  pad  should  be  applied,  in  order  to  cause  union  by  the  first  inten- 
tion, if  possible ;  but  where  this  can  not  be  hoped  for,  we  must  not  neglect  to  insert 
a  tent  of  charpie  into  the  wound.  Otherwise  the  dressing  is  the  same.  If  the 
growth  be  extirpated  through  the  conjunctiva,  stitches  should  only  be  used  when 
the  wound  is  long  or  crucial.  They  should  be  made  with  the  finest  silk,  and  should 
be  removed  as  soon  as  possible.  The  object  of  the  protective  bandage  is  to  pre- 
vent motion  of  the  lids,  of  the  edges  of  the  corneal  wound,  &c,  and  thus  to  favor 
union.     Charpie-tents  should  be  avoided  under  such  circumstances. 

Cysts,  lying  under  the  conjunctiva,  often  spring  out  spontaneously  from  the  envelope  as  soon 
as  the  membrane  over  them  has  been  divided.  The  wound  heals  up  very  quickly.  If  the  cyst 
ruptures  during  the  operation,  and  if,  on  account  of  the  delicacy  of  the  cyst-wall,  it  be  difficult 
to  remove  it,  we  may  rest  satisfied  with  a  partial  removal,  without  apprehension  of  its  return. 
But,  for  greater  certainty,  we  may  cauterize  the  remains  of  the  sac  with  nitrate  of  silver. 

b.  In  growths  originating  deeper  in  the  orbit,  extirpation  is  more  difficult,  but 
more  imperative,  particularly  when  the  tumors  are  growing  rapidly.  If  possible, 
the  extirpation  should  be  made  through  the  skin  of  the  lid,  as,  when  made  through 
the  conjunctiva,  it  is  "more  difficult  and  objectionable  from  the  resulting  cicatrix. 
An  incision  should  be  made  over  the  most  prominent  part  of  the  swelling,  parallel 
to  one  of  the  bony  walls  of  the  orbit,  and  exposing  the  surface  of  the  tumor.  "When 
the  latter  is  large,  a  second  incision  should  be  made,  perpendicular  to  the  first, 
forming  a  T-shaped  wound.  The  coverings  should  be  sufficiently  removed,  the 
tumor  seized  with  toothed  forceps,  drawn  forward,  and  freed  from  its  attachments 
by  the  knife  or  scissors. 

If  the  pseudoplasm  be  attached  to  the  periosteum,  and  this  be  much  swelled,  it 
seems  advisable  to  shave  off  the  affected  portion  of  it.  If  the  bone  seem  much 
diseased,  part  of  it  should  be  chipped  out  with  a  chisel.  This  is  absolutely  required 
in  growths  of  a  suspicious  or  manifestly  malignant  character.  In  cysts,  on  the  con- 
trary, it  makes  no  difference  if  part  of  the  sac  remains,  as  this  is  removed  by  subse- 
quent suppuration. 

During  the  operation  the  eye  must  be  carefully  handled,  and  protected  from 
injury.  Its  extirpation  is  not  required  as  long  as  its  constituents  have  undergone  no 
material  change,  and  is  only  justifiable  when  the  pseudo-plasm  can  not  be  removed 
without  it.  But  in  far  the  greater  number  of  cases,  especially  when  the  tumor  lies 
outside  of  the  intermuscular  space,  the  eye-ball  can  and  should  be  preserved.  The . 
necessity  of  laying  bare  a  large  part  of  the  globe  does  not  render  this  less  impera- 
tive, for  experience  teaches  that,  even  under  such  circumstances,  the  eye  not  only 
retains  its  shape,  but  part  of  its  functional  power  may  again  return  and  be  retained. 
(Berlin.) 

When  the  tumor  has  been  removed,  and  the  hemorrhage  checked,  the  wound  in 
the  skin  should  be  united  by  sutures,  except  a  small  space.  Through  the  latter,  a 
piece  of  lint  should  be  passed  to  the  bottom  of  the  wound,  to  insure  an  escape  for 
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the  pus.  Otherwise  the  treatment  is  the  same  as  for  other  deep  wounds.  Usually, 
granulations  soon  form,  which  fill  up  the  cavity,  and  appear  at  the  outer  opening,  till 
cicatrization  terminates  the  process.  Not  unfrequently  sinuses  remain  for  years, 
which  constantly  secrete  pus,  and  will  not  close.  This  often  happens  without  the 
occurrence  of  caries  or  necrosis  of  any  portion  of  the  orbital  wall.  In  such  cases  we 
should  cauterize  the  cavity  with  nitrate  of  silver,  or  use  irritating  salves,  if  neces- 
sary even  the  actual  cautery,  provided  the  base  of  the  brain  be  not  too  near,  for 
in  that  case  a  meningitis  might  readily  be  caused.  But  such  a  proceeding  is  espe- 
cially indicated  when  a  deficiency  of  granulations  threatens  to  cause  a  deep  and  dis- 
figuring cicatrix. 

c.  If  it  be  suspected  that  the  eye  is  implicated,  or  if  it  be  known  to  be  so,  if  the 
cancer  has  gotten  in  between  the  muscles  of  the  eye,  or  has  already  reached  a  consider- 
able size,  and  other  foci  of  the  disease  can  be  found  in  the  orbital  cellular  tissue,  it  is 
most  advisable  to  remove  the  globe  and  the  whole  of  the  degenerated  fatty  cushion. 

The  extirpation  of  the  eye-ball  and  its  fatty  cushion  is  always  to  be  done  under 
anaesthetics,  because  of  its  painfulness.  One  assistant  must  attend  to  the  anaesthetic, 
another  holds  the  head  of  the  patient,  and  keeps  the  lids  as  far  apart  as  possible  ;  while 
a  third  undertakes  the  arrest  of  the  hemorrhage,  which  is  usnally  great.  To  widen 
as  much  as  possible  the  approach  to  the  orbit,  and  to  facilitate  the  manipulation,  in 
most  cases  it  appears  advisable  to  divide  the  external  commissure  of  the  lids  by  a 
horizontal  incision,  as  far  as  the  edge  of  the  bone.  Then,  with  his  left  hand,  the 
operator  seizes  the  globe,  or  the  protruding  tumor,  with  toothed  forceps,  and  draws 
it  forward  and  upward.  "When  this  has  been  done,  a  strong  knife,  slightly  curved 
on  both  the  edge  and  flat,  is  to  be  introduced  to  a  depth  of  more  than  an  inch,  close 
to  the  bone,  near  the  inner  or  outer  canthus,  and  cut  around  below  the  eye,  to  the 
level  of  the  other  canthus.  Then  the  forceps  are  to  be  depressed,  and  the  mass 
grasped  by  them  drawn  forward  and  downward,  to  enable  the  operator  to  cut 
from  one  angle  to  the  other  above  the  eye-ball.  Then  it  may  be  drawn  forward 
considerably  with  its  attachments,  and  scissors,  strongly  curved  on  the  flat,  passed 
closed  into  the  lateral  part  of  the  wound,  opened,  and  the  optic  nerye  divided  at  one 
cut.  If  some  attachments  still  remain,  they  are  readily  divided  by  repeated  cuts  of 
the  scissors,  and  thus  the  growth  and  globe  are  to  be  removed.  Then  the  lachry- 
mal gland  is  to  be  seized  with  the  forceps,  drawn  out,  and  separated  with  the  knife 
or  scissors.  "When  this  has  been  done,  the  surface  of  the  wound  is  to  be  most  care- 
fully examined  with  the  finger.  Where  any  diseased  tissue  is  found,  it  should  be 
cut  out  down  to  the  bone,  and  if  necessaiy,  the  periosteum  scraped  off",  and  even  a 
part  of  the  bony  wall  cut  out.  If  the  cancer  presses  through  one  wall,  we  may 
attempt  to  draw  it  forward  with  the  forceps,  and  extirpate  it. 

The  hemorrhage,  profuse  as  it  generally  is,  is  usually  easily  stopped  by  injections 
of  ice-water.  The  orbit  is  then  to  be  tamponed,  to  prevent  the  secondary  hemor- 
rhage which  not  unfrequently  occurs.  This  is  best  done  by  filling  in  small  wads  of 
charpie,  carefully  pressed  against  each  other,  over  which  the  lids  are  closed,  and  a 
large  wad  of  charpie  laid  on,  and  a  bandage  applied  tightly  to  keep  the  compress  in 
position,  and  press  against  the  orbital  tampon. 

If  the  tampon  have  been  carefully  applied,  it  almost  always  answers  its  purpose,  even  when 
the  ophthalmic  artery  has  been  divided  near  the  optic  foramen,  and  therefore  can  not  retract  and 
close  itself  mechanically.  In  cases,  therefore,  where  the  spirting  indicates  such  a  condition,  it  is 
best  not  to  delay  with  other  attempts,  which  will  prove  inefficient,  but,  after  removing  all  the 
diseased  parts,  to  apply  the  tampon  at  once,  in  the  manner  above  described.     Torsion  of  the 
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ophthalmic  artery,  or  its  compression  by  spring-forceps,  which  are  to  be  left  on  for  a  day  or  two, 
is  scarcely  ever  necessary.  The  use  of  the  hot  iron  as  a  hemostatic  is,  from  the  proximity  of  the 
brain,  dangerous,  and  moreover  not  trustworthy.  For  the  same  reason,  sesquichloride  of  iron 
should  not  be  used,  as  it  chemically  changes  the  blood  in  the  vessels  to  a  great  distance,  and  occa- 
sions the  formation  of  plugs,  which  might  readily  prove  injurious  when  in  the  vessels  at  the  base 
of  the  brain.  , 

The  bandage  should  not  be  removed  for  two  or  three  days,  that  is,  until  sup- 
puration begins.  Usually  it  is  to  be  worn  till  the  orbit  is  covered  with  a  layer  of 
granulations.  Meantime  the  patient  is  to  be  treated  as  if  severely  wounded,  and  we 
must  especially  endeavor  to  moderate  the  local  inflammation  and  any  severe  fever 
that  may  occur. 

In  some  rare  cases,  traumatic  meningitis  occurs  after  extirpation.  From  its  suppurative  char- 
acter, it  inclines  to  assume  a  very  active  course,  in  which  the  typical  stages  are  lost  sight  of.  The 
pulse  is  very  rapid,  the  local  temperature  increased,  the  headache  very  severe,  and  the  mind 
cloudy.  Then  symptoms  .of  paralysis,  general  collapse,  and  death,  soon  occur.  It  is  rarely 
possible  to  master  the  process,  at  its  very  commencement,  by  strong  antiphlogistics.  Neverthe- 
less, the  occurrence  of  suppuration  at  the  edges  of  the  orbital  wound  seems  to  have  a  beneficial 
effect.     (Grae/e.) 

When  the  danger  of  secondary  hemorrhage  is  over,  aud  the  orbit  covered  with  a 
layer  of  granulations,  the  bandage  may  be  omitted,  and  the  treatment  limited  to 
syringing  out  the  cavity  several  times  daily,  till  cicatrization  is  complete.  This 
often  occurs  in  a  short  time  (within  fourteen  days),  especially  when  large  portions 
of  conjunctiva  have  been  preserved,  which  contract  and  close  the  orbit  anteriorly, 
like  a  curtain,  thus  greatly  diminishing  the  extent  of  the  wound. 

Should  the  process  of  granulation  be  retarded,  or,  should  it  become  too  luxuriant, 
accompanied  by  profuse  proliferation,  or  if  the  granulations  themselves  appear 
flabby,  pale,  very  soft,  &c,  local  irritating  remedies,  such  as  tincture  of  opium, 
nitrate  of  silver,  &c,  should  be  used. 

ä.  If  the  operation  be  given  up  as  useless,  we  must  render  the  painful  condition 
of  the  patient  as  bearable  as  possible,  and  lengthen,  as  much  as  may  be,  his  misera- 
ble existence.  The  local  treatment  then  required  consists  in  guarding  against 
injurious  influences,  carefully  cleansing  the  part,  by  washing  it  frequently  during  the 
day  with  lukewarm  water,  and  wearing  a  suitable  bandage,  partly  for  protection, 
partly  to  hide  the  horrible  condition.  If  hemorrhages  occur  later,  compresses,  wet 
with  dilute  chlorine  water,  may  be  used.  When  pieces  of  the  cancer  have  begun  to 
fall  off,  it  is  customary  to  use  powdered  charcoal  to  absorb  the  bad  gases.  More- 
over, the  avoidance  of  bodily  and  mental  excitement  is  to  be  recommended.  Cold 
compresses  are  used  with  advantage  for  local  inflammations,  especially  when  a 
decided  increase  of  temperature  is  perceptible.  Xarcotics  are  occasionally  servicea- 
ble against  severe  pain.  Where  there  is  much  fever,  digitalis,  aconite,  and  sometimes 
quinine,  are  useful.  If  exhaustion  of  the  body  shows  itself,  preparations  of  quinine, 
easily-digested,  nutritious  food,  and  a  moderate  amount  of  beer,  may  be  used. 

.  Authorities.—  Eimly,  Krankheiten  u.  Missbildungen,  etc.  I.  Berlin.  1843.  S.  505.— Mackenzie, 
Traite  des  mal.  d.  yeux.  Traduit  p.  Warlomont  et  Testelin.  I.  Paris.  1856.  P.  70-107,  226-242, 
iS7-504:.—£ückler,  Deutsche  Klinik.  1866.  Nr.  18,  19,  20.— Stellwag,  Ophth.  II,  S.  1221-1230.— 
Grae/e,  A.  f.  O.  I.  2.  S'.  2S8,  X.  1.  S.  193, 194,  200,  205.— Jacobson,  ibid.  X.  2.  55,  77.— Zander  und 
Geissler,  Die  Verletzungen  des  Auges.  Leipzig  u.  Heidelberg,  1864.  S.  424,  431-435. — Schuh, 
Wien,  med-  Wochenscrift.  1861.  Nr.  1-5. —  Clielius,  Handbuch  der  Augenheilkunde.  II.  Stuttgart. 
1839.  S.  515."— Berlin,  kl.  Monatbl.  1866.  S.  81. 
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2 .    Intraocular    Tumors. 

Accompanying  Symptoms.— Growths  occurring  in  the  posterior  part  of  tlie 
eye  always  cause  disturbance  of  vision  very  early.  All  perception  of  light  is  often 
lost  quite  soon,  or  indistinct  perceptions  remain  at  some  points,  and  disappear  as  the 
disease  progresses.  In  many  cases  it  is  the  monocular  blindness  that  calls  the 
patient's  attention  to  the  disease,  for  the  tumor  may  develop  and  attain  considerable 
size,  without  causing  any  other  difficulty  or  changing  the  appearance  of  the  eye. 
Frequently,  even  careful  examination  with  a  dilated  pupil  and  the  ophthalmoscope 
is  necessary  to  perceive  the  growth.  It  then  usually  appears  as  a  disc-shaped  or 
spherical  protuberance  into  the  vitreous,  which  pushes  forward  the  retina  and  its 
vessels. 

Gliomata,  which  develop  on  the  posterior  surface  of  the  retina,  usually  have  a 
dull  yellowish-white  or  grayish-white  color,  which  toward  the  edge  shades  off  into  a 
cloudy,  marbled,  or  striated  cloudiness,  and  they  almost  always  glisten ;  so  that 
when,  the  pupil  is  dilated,  and  fundus  well  illuminated,  the  symptoms  of  amaurotic 
cafs-eye  are  very  marked.  In  rare  instances,  glioma  is  very  rich  in  vessels,  is  tra- 
versed by  a  dense  plexus  of  veins,  or  appears  of  an  almost  uniformly  red  color. 
Then  it  occasionally  has  the  appearance  of  closely-crowded  granulations,  elevated 
above  the  cloudy  fundus. 

Sarcomatous  tumors,  occurring  in  the  choroidal  stroma,  are  usually  of  a  dull  gray- 
red  or  brownish-red  color,  and  their  surfaces,  which  are  generally  smooth,  are  often 
spotted  with  remnants  of  disintegrated  tapetum.  When  very  rich  in  pigment  they 
often  appear  of  dull-black  hue.  Inasmuch  as  they  always  reflect  more  light  than  the 
normal  fundus,  when  the  pupil  is  dilated,  and  particularly  when  the  disptric  media 
are  cloudy,  the  eye  often  has  the  appearance  of  being  glaucomatous. 

But  the  tumor  can  not  always  be  distinctly  made  out.  The  disease  frequently 
simulates  a  simple  detachment  of  the  retina ;  for  not  unfrequently  the  retina  cover- 
ing the  tumor  becomes  cloudy  and  opaque,  as  a  result  of  inflammation.  In  other 
cases,  in  the  vicinity  of  the  tumor,  a  large  amount  of  fluid  is  exuded  under  the  retina, 
which  becomes  detached,  so  that  the  subjacent  pseudoplasm  can  be  only  indistinctly 
seen.  The  differential  diagnosis  is  then  often  very  difficult.  In  partial  detachments, 
the  unusual  position,  and  the  continuance  of  the  vesicle  at  this  place,  assist  us.  In 
total  detachments,  on  the  contrary,  we  may  gain  a  hint  from  the  fact  that  the  apex 
of  the  retinal  funnel,  which,  as  seen  from  the  front,  appears  as  a  eonical  excavation, 
is  not  central,  but  is  often  excentric  when  there  is  a  tumor  present. 

A  further  distinction  is,  that,  in  intraocular  growths,  the  intraocular  pressure 
often  remains  normal  for  a  long  time,  or  even  increases.  (Graefe.)  Hence  sclero- 
choroidal  staphyloma  not  unfrequently  develops,  while  in  simple  detachment  of  the 
retina,  the  ocular  tension  frequently  diminishes  at  quite  an  early  period,  especially  if 
attacks  of  irido-choroiditis  have  occurred.  Still,  even  this  distinction  is  not  absolute, 
for  tumors  may  retrogress  and  undergo  atrophy  ;  and  this  process  is  usually  accom- 
panied by  softening  of  the  eye-ball. 

In  choroidal  tumors,  moreover,  we  often  find  a*  great,  and,  what  is  more  impor- 
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tant,  an  irregular  dilatation  of  the  pupil,  which  is  not  seen  in  simple  retinal  detach- 
ments. Besides,  there. is  sometimes  a  peculiar  vascular  injection  about  the  episclera 
and  conjunctiva ;  a  quadrant  or  a  half  of  the  sclera  appears  covered  with  coarse, 
tortuous,  anastomosing  veins,  while  at  other  parts  of  the  surface  the  congestion  is 
but  slight. 

Sometimes  the  conjunctival  and  episcleral  tissue  inclosing  the  tortuous  vessels  is  cedematously 
swelled;  or  it  contains,  a  neoplastic,  cheesy,  whitish-yellow  substance,  deposited  in  lumps. 
The  subjacent  sclera  often  appears  bluish,  or  protrudes  in  the  shape  of  bluish,  glandular  eleva- 
tions. 

Treatment. — The  first  indication  is,  of  course,  the  removal  of  the  neoplasm, 
and,  when  this  can  not  be  effected  without  destroying  the  eye,  the  extirpation  of  the 
latter  is  also  demanded,  in  order  to  prevent  the  threatened  infection  of  neighboring 
parts  and  constitutional  contamination. 

If  such  a  tumor  have  a  small  base  and  be  attached  to  the  iris,  a  linear  incision  may  be  made 
through  the  cornea,  as  for  iridectomy,  and  the  tumor,  with  the  iris  attached,  drawn  through  the 
wound  and  cut  off. 

Hydatids  may  be  removed  from  the  anterior  chamber  in  the  same  way.  But  a  flap-vioxmd. 
seems  preferable  here,  as  the  animal  is  more  apt  to  be  spontaneously  evacuated.  At  all  events,  it 
can  be  more  certainly  seized  and  extracted,  or  freed  from  its  attachments,  if  necessary.  Cysti- 
cerci  have  been  removed  from  the  back  part  of  the  vitreous  chamber  by  delicate  forceps,  which 
were  introduced  through  an  incision  made  in  the  outer  lower  quadrant  of  the  sclera.  (Graefe, 
Lieh'eich.)  In  one  case  the  animal  was  broken  up  without  being  extracted,  but  the  parts  of  it 
shrunk  away,  and  the  eye-ball  was  preserved.  (Busch.)  It  has  also  been  successfully  extracted 
through  the  cornea.  An  iridectomy  outward  and  downward  was  first  performed,  then,  after 
several  weeks,  the  transparent  lens  was  extracted  through  a  flap-wound,  and  finally,  by  means 
of  forceps,  the  entozoon  was  withdrawn  from  the  vitreous .  through  a  linear  incision  in 
the  cornea.  (Graefe.)  In  cysticerci  which  are  extensively  attached  to  the  interior  of  the  eye,  and 
can  not  be  removed  without  destroying  the  latter,  it  is  advised  to  cause  artificial  suppuration  of 
the  globe  by  drawing  a  thread  through  it.  (Graefe.) 

According  to  what  has  been  said  of  their  nature,  growths  that  are  extensively 
attached  to  the  iris,  or  that  grow  in  the  ciliary  body,  or  the  deeper  parts  of  the  eye, 
require  the  enucleation  of  the  globe  at  as  early  a  period  as  is  possible,  even  although 
they  may  appear  benign  at  the  time.  The  indication  is  especially  imperative,  if  they 
be  growing  rapidly ;  but  if  they  and  the  eye-ball  show  the  signs  of  atrophy,  it 
would  perhaps  be  better  to  wait.  Sometimes  a  retrograding  tumor  begins  to  grow 
again  rapidly,  developing  the  most  unfavorable  characteristics,  but  much  more  fre- 
quently it  remains  at  rest,  either  permanently  or  for  a  long  time. 

The  results  of  operations  hitherto  have  been  very  unsatisfactory,  as  relapses  have 
quickly  occurred,  and  the  patient  has  died  much  sooner  than  would  apparently  have 
occurred  under  expectant  treatment.  (Himly,  Mackenzie,  Chelhts,  G-uersant.)  It  is 
possible  that  the  operation  has  usually  been  performed  too  late ;  still,  the  inclination 
to  return  must  always  be  remembered  in  the  prognosis. 

"Where  the  pseudoplasm  has  already  perforated  the  cornea  or  sclera,  little  or 
nothing  can  be  expected  from  the  removal  of  the  eye-ball,  as  the  infection  has 
probably  spread  to  the  neighboring  parts,  and  produced  new  foci.  "Where  the 
operation  is  postponed,  or  given  up  as  hopeless,  the  treatment  is  limited  to  avoid- 
ance of  any  thing  injurious,  allaying  irritation,  pain,  &c,  for  there  are  no  remedies 
that  can  influence  the  growth  itself. 
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Authorities.— Graefe,  A.  f.  0.  II.  S.  219,  III.  2.  S.  312,  321,  327,  IV.  2.  S.  171,  et  seq.  VII.  2. 
S.  43.  IX.  2.  S.  105,  110.— Liebreich,  Atlas  der  Ophth.  Berlin.  1863.  S.  19.—JacoM,  kl.  Monatbl. 
1863.  S.  121.— Busch,  A.  f.  0.  IV.  2.  S.  99, 102.— Chiersant,  Bulletin  therap.  1865,  30  Sept.— 
Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  par  Worlomont  et  Testelin.  II.  Paris.  1857.  P.  285. — 
Stellwag,  Wien.  med.  Wochenschrift.  1864.  Nr.  10-12. — Himly,  Krankheiten  und  Missbildungen, 
&c,  I.  Berlin.  1S48.  S.  516.— Chelius,  Handb.  d.  Augenheilkunde.  IL  Stuttgart.  1837.  S.  508. 


Enucleation    of    the  Ey  e-B  all. 

Indications. — The  enucleation  of  the  eye  (0.  Ferral,  Bonnet,  Arlt)  is  proper  in 
cases  of  intraocular  tumors,  as  well  as  of  growths  adherent  to  the  surface  of  the  eye, 
which  hut  slightly  involve  the  orbital  tissue,  and  which  can,  therefore,  he  easily  and 
completely  removed.  It  is  also  indicated  in  blind  eyes,  which  become  unbearable  from 
continual  relapses  of  inflammation  and  severe  ciliary  neurosis,  or  severe  photopsia 
and  chromopsia,  whenever  the  disease  can  not  be  cured  by  a  less  severe  operation, 
or  if  the  necessity  for  a  certain  and  rapid  cure  renders  personal  appearance  a  matter 
of  secondary  consideration.  Hence  it  is  especially  called  for,  if  a  foreign  body  that 
has  been  forced  into  the  eye,  and  can  not  be  removed,  is  the  cause  of  the  symptoms ; 
also,  in  chronic  irido-choroiditis  (however  caused)  and  in  its  results,  such  as  total 
posterior  synechia  of  the  pupillary  margin,  with  or  without  membranous  formations 
on  the  posterior  surface  of  the  iris,  calcareous  or  bony  degenerations  on  the  inner  wall 
of  the  choroid,  progressive  cicatritialsta  phyloma,  extensive,  partial,  sclero-choroidal 
staphyloma,  or  ectasia  of  the  entire  globe,  whenever  these  conditions  are  accom- 
panied by  great  increase  of  intraocular  pressure,  or  by  softness  of  the  eye-ball,  with 
great  sensitiveness  to  pressure  in  the  ciliary  region.  Under  similar  circumstances, 
degenerative  glaucoma  requires  enucleation.  If  there  be  danger  of  the  other 
eye  being  unfavorably  affected  by  the  same  cause,  from  communication  through  the 
vessels  or  nerves  of  the  blind  eye ;  or  if  sympathetic  affection  of  the  second  eye 
be  threatened,  or  have  already  evinced  itself  by  great  sensitiveness  of  light  or 
during  exercise  of  accommodation,  by  obscurity  of  the  visual  field,  or  by  the  symp- 
toms of  a  commencing  iritis  or  irido-choroiditis,  we  should  not  postpone  enucleation 
of  the  affected  eye,  as  otherwise  the  second  eye  may  become  incurably  diseased. 
(Graefe,  Arlt.) 

Enucleation  of  the  globe  has  been  recommended,  purely  for  its  cosmetic  effect,  in  extensive, 
permanent,  and  irritating  sclero-choroidal  staphyloma  and  total  staphyloma  of  the  globe,  as  an 
artificial  eye  can  be  worn  after  the  operation,  and  the  deformity  hidden  to  some  extent.  At  the 
same  time,  it  must  not  be  forgotten  that  in  decided  staphyloma  the  orbital  fatty  tissue  shrinks,  on 
account  of  the  pressure  on  it,  and  that  after  the  operation,  the  conjunctiva  is  strongly  drawn 
backward ;  hence  it  is  difficult  to  keep  the  artificial  eye  in  place,  and  it  always  remains  immovable. 

The  advantages  offered  by  a  stump  for  the  application  of  a  glass  eye  have  induced  many  to 
avoid  enucleation.  They  take  away  the  anterior  half  of  the  eye,  which  is  done  by  passing  a 
cataract-knife  through  the  globe,  and  completing  the  section  with  the  scissors.  (Himly,  Williams.) 
In  degenerative  processes,  such  a  proceeding  is  dangerous,  as  the  choroidal  and  retinal  vessels 
often  bleed  excessively,  and  the  hemorrhage  can  not  be  checked;  so  that  the  immediate  or  subse- 
quent enucleation  of  the  eye  is  required. 

As  a  general  rule,  the  operation  should  not  be  performed  unless  imperatively  de- 
manded. For,  apart  from  the  deformity,  it  is  well  to  remember  that  enucleation  is 
not  at  all  a  guarantee  that  the  nutrition  of  the  other  eye  will  improve.  The  con- 
trary often  occurs,  in  spite  of  the  early  performance  of  the  operation.  Besides,  it 
may  prove  dangerous.     Indeed,  meningitis  and  death  have  been  observed  as  its 
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results.  (Mannliardt,  Horner).  This  unfortunate  termination  seems  to  threaten 
particularly,  when  the  operation  is  performed  during  the  existence  of  suppurative 
panophthalmitis.'    (Graefe.) 

On  the  whole,  when  the  symptoms  indicate  severe  inflammation,  it  is  well  to 
allay  the  acute  symptoms  and  make  use  of  the  first  remission.  Experience  teaches 
that,  when  the  operation  is  performed  at  the  hight  of  a  severe  exacerbation  of  a 
chronic  inflammation,  it  often  does  not  have  the  desired  effect  on  the  disease  of 
the  second  or  sympathetically  affected  eye.     {Critchett.) 


Operation. — The  operation  should  he  performed  while  the  patient  is  under 
the  influence  of  anaasthetics,  of  which  one  assistant  should  have  the  care.  A 
second  assistant  holds  the  head  of  the  patient,  and  opens  the  lids  as  far  as 
possible ;  a  third  attends  to  the  hemorrhage.  If  the  eye  be  much  enlarged,  or 
if  it  be  connected  with  an  extensive  growth,  so  that  it  will  evidently  be  difficult 
to  draw  it  out  between  the  lids,  the  outer  commissure  should  be  divided  by  a 
horizontal  incision  as  far  as  the  outer  bony  margin  of  the  orbit.  Then  the  con- 
junctiva should  be  taken  up,  in  a  horizontal  fold,  with  forceps,  over  the  point  of 
insertion  of  the  left  rectus,  cut  through  with  the  scissors;  then  the  tendon  of  the 
muscle  is  seized  with  the  forceps,  drawn  forward  through  the  vertical  wound  in 
the  conjunctiva,  and  divided  at  some  distance  from  the  line  of  insertion.  "When 
this  has  been  done,  one  blade  of  a  pair  of  scissors,  curved  on  the  flat,  is  to  be 
passed  from  one  angle  of  the  wound,  under  the  conjunctiva,  to  the  attachment  of 
the  next  rectus-muscle,  the  conjunctiva  divided,  and  the  exposed  tendon  of  the 
second  muscle  seized  with  the  forceps  and  divided,  and  so  on,  till  all  four  recti- 
muscles  have  been  separated  from  the  globe.  Then,  if  we  do  not  fear  that  the  eye 
Avill  rupture,  and  lose  its  contents  too  soon — that  is,  collapse — Museaux'  forceps  may 

be   employed;    otherwise  it  is 
Fi  • 82-  better  to   seize   the    tendinous 

stump  of  the  left  rectus  with 
strong,  trustworthy  forceps 
(Fig.  82),  in  order  to  turn  the 
globe  strongly  outward,  and  at 
the  same  time  draw  it  forward. 
Scissors,  strongly  curved  on  the 
flat,  are  then  to  be  introduced, 
closed,  into  the  wound  close  to 
the  left  side  of  the  eye,  opened 
to  receive  the  optic  nerve  be- 
tween its  blades,  and  to  cut  it 
as  far  back  as  possible.  Then 
the  eye-ball  can  readily  be 
brought  out  of  the  orbit,  and 
its  remaining  attachments  divi- 
ded.    (Arlt.) 

The  hemorrhage  is  usually 
inconsiderable,  and  is  easily 
stopped  by  injections  of  ice-water.  If  it  continues,  the  coagula  are  to  be  removed, 
the  lids  closed,  the  outer  commissure,  if  divided,  is  to  be  united  by  adhesive  plaster, 
and  a  well-padded  bandage  applied  over  the  lids.     If  it  be  difficult  to  control  the 
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bleeding,  or  secondary  hemorrhage  occur,  we  shall  often  be  obliged  to  use  the  tam- 
pon, as  after  extirpation  of  the  eye.  (P.  4S0.)  However,  where  the  tampon  is  not 
necessary,  it  should  be  avoided,  as  it  increases  the  suppuration,  and  delays  the  heal- 
ing of  the  parts. 

Cicatrization  usually  occurs  in  a  few  days.  The  lids  sink  backward,  and  thus 
diminish  the  wound  considerably.  The  edges  of  the  round  conjunctival  opening  con- 
tract and  unite,  forming  a  cicatrix  which  posteriorly  is  connected  with  the  stump 
formed  by  the  anterior  ends  of  the  muscles  and  the  optic  nerve.  The  conjunc- 
tival sac  is  again  closed,  and  after  a  time,  an  artificial  eye  may  be  readily  applied. 

Authorities. — Bonnet,  Ann.  d'oc.  VII.  P.  30.— Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  p. 
"Warlomont  et  Testelin,  II.  Paris.  1857.  P.  802.—  0.  Ferral,  \b\d.—Arlt,  Zeitschrift  der  Wien. 
Aerzte.  1859.  S.  145  et  seq.—Modi(/,  ibid.  1860.  S.  293,  451.—  Critchett,  Lancet.  1851.  P.  386.  kl. 
Mntbl.  1863.  S.  440,  442,  446.  Allg.  Wien.  med.  Zeitung.  1860.  S.  50,  83.— Pagenstecher  und  Sä- 
misch,  kl.  Beobachtungen.  II.  Wiesbaden.  1862.  S.  44.—  Graefe,  A.  f.  O.  III.  2.  S.  442,444;  VI.  1. 
S.  122  et  seq. ;  kl.  Mntbl.  1863.  S.  448,  ±56.—Mann7iardt,  Horner,  ibid.  1863.  S.  456.— Soring,  ibid. 
1863.  S.  219,  222.— ffimly,  Krankhtn.  und  Missbildungen,  etc.  Berlin.  1843.  I.  S.  506 ;  II.  S.  365. 
—  Williams,  Congress  intern,  d'ophth.  Paris.  1863.  P.  139. — Maats,  Zesde  Jaarl.  Verslag.  Utrecht. 
1865.  S.  25,  66,  68. 


Adaptation   of   an   Artificial    Eye — Pro  thesis 
*  Ocularis. 

Indications. — The  object  of  the  insertion  of  an  artificial  eye  is  to  lesseD,  as 
much  as  possible,  tbe  unpleasant  appearance  caused  by  deformity  or  absence  of  the 
eye.  This  is  important,  not  only  as  regards  the  feelings  of  the  patient,  but  often 
also  for  his  success  in  business.  Where  the  eye-ball  is  absent,  or  even  decidedly 
small,  prothesis  is  a  true  remedy,  if  used  soon  enough ;  for  it  prevents  the  orbit  from 
contracting  and  causing  distortion  of  the  bones  of  the  face.  It  also  prevents  the 
contraction  and  inversion  of  the  lids,  which  sometimes  excite  continued  irritation 
of  the  stump  or  conjunctiva ;  finally,  by  causing  a  correct  position  of  the  lids  and 
restoration  of  the  power  of  winking,  it  renders  possible  the  normal  conduction  of 
tears,  and  so  removes  the  annoying  running-over  of  the  tears  and  its  results. 

In  order  that  a  well-chosen  artificial  eye  may  fulfil  its  purpose,  it  is  necessary 
not  only  that  it  be  sufficiently  fixed  anteriorly  by  the  lids,  but  also  that  its  posterior 
concave  surface  have  as  many  points  of  support  as  possible,  and  that,  through  these 
supports,  the  recti-muscles  may  have  an  influence  on  its  position. 

Hence,  prothesis  is  of  the  least  service  where  the  eye,  with  a  considerable  portion  of  the 
fatty  cushion,  has  been  removed.  Even  when  a  great  portion  of  the  conjunctiva  has  been  pre- 
served, the  circumstances  are  unfavorable ;  for  then  the  posterior  half  of  the  conjunctiva  sinks 
deeply  in,  and,  to  preserve  the  position  of  the  lids,  it  is  necessary  to  use  a  large  artificial  eye, 
which  is  supported  only  by  its  edges  on  the  conjunctival  fold  and  bones,  but  whose  posterior  sur- 
face is  empty ;  hence  is  either  insecure,  or  presses  too  much,  and,  apart  from  its  weight,  remains 
immovable,  from  the  absence  of  the  muscles. 

The  circumstances  are  somewhat  more  favorable  when  the  eye  has  been  enucleated,  or  still 
exists  as  a  small  button,  unless  the  fatty  cushion  be  atrophied,  and  the  lids  appear  decidedly 
retracted.  The  loss  of  substance  is  then  less,  and  a  smaller  artificial  eye  suffices,  which  does  not 
stand  firmly  based  on  the  bony  walls,  but  permits  slight  motions.  The  conjunctival  sac  is  then 
also  of  sufficient  size ;  its  posterior  part,  with  the  fatty  cushion,  presses  against  the  concave  por- 
tion of  the  artificial  eye,  by  which  means  the  points  of  motion  are  multiplied.  Moreover,  the 
muscles  still  exist,  and  they,  with  the  lids  and  conjunctiva,  give  the  artificial  eye  a  certain  amount 
of  motion". 

Prothesis  answers  best  when  an  existing  deformed  globe  is  only  a  little  smaller  than  the  nor- 
mal one ;  for  then  a  very  small  artificial  eye  suffices  to  hide  the  deformity,  and  has  a  very  decided 
lateral  motion.  It  fits  closely  on  the  stump,  and  follows  all  its  motions.  -  Such  eyes  are  not  unfre- 
quently  as  movable  as  normal  ones,  the  arc  by  which  the  muscles  encompass  the  stump  not 
appearing  materially  shortened. 

If  the  deformed  eye  be  of  normal  size,  or  if  it  have  somewhat  increased  from  disease,  no 
room  remains  for  a  sufficiently  large  and  thick  artificial  eye,  which  would  protrude  the  lids 
disproportionately,  and  press  on  the  stump,  thus  becoming  unsightly,  and  insupportable  to  the 
wearer.  If,  on  the  other  hand,  it  were  made  very  thin,  it  would  be  too  friable,  and  if  made 
too  small,  there  wouM  be  danger  of  its  falling  out  of  the  conjunctival  sac.  Hence,  in  such  cases, 
the  eye-ball  must  first  be  made  smaller  by  operation,  but  of  course  only  so  much  as  is  necessary 
for  the  application  of  a  small  artificial  eye  without  mechanical  irritation  of  the  part,  all  further 
diminution  taking  place  at  the  expense  of  the  mobility. 

The  artificial  eye  is  not  to  be  employed  till  all  trace  of  inflammation  and  sensi- 
bility have  disappeared  from  the  conjunctiva  and  stump;  otherwise  it  is  not  borne 
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well,  exciting  severe  inflammation,  with  insupportable  pain,  and  it  may  even  cause 
further  shrinking  of  the  stump.  Still,  we  must  not  delay  too  long,  if  the  stump  be 
very  small,  or  the  entire  globe  has  been  removed ;  otherwise  the  conjunctival  sac, 
and  even  the  lids,  shrink,  the  opening  of  the  lids  contracts,  and,  finally,  even  the 
orbit  itself  diminishes  in  size. 

Method  of  Insertion. — TTe  must  first  carefully  determine  the  size  and  form  of 
the  eye  to  be  applied  to  any  particular  case. 

In  general  terms,  artificial  eves  are  sections  of  the  surfaces  of  spheres,  made  of  enamel,  to 
which  are  added  an  enameled  cornea  and  iris. 

In  adults,  the  convexity  must  differ  from  that  in  children,  as  in  the  former  the  eye  is  somewhat 
larger  than  in  the  latter.    Still,  in  either  case,  the  radius  does  not  vary  much  from  a  half  inch. 

The  size  of  the  section  of  the  sphere,  which  the  artificial  eye  must  represent,  varies  of  course 
with  the  size  of  the  stump.  If  this  be  but  little  smaller  than  a  normal  eye,  the  artificial  eye  also 
must  be  small ;  otherwise  it  would  press  and  resist  all  movements  of  the  stump.  Still,  it 
should  not  be  so  small  that,  by  an  outward  motion  of  the  eye,  its  under  edge  will  rise  above  the 
lower  lid,  because,  when  looking  down,  it  would  press  against  the  latter,  and  so  be  thrown  out. 
Fig.  S3,  a  (Eitterich),  represents  an  artificial  eye  suitable  for  such  cases.  The  greater  the  differ- 
ence in  size  between  the  normal  eye  and  the  stump,  the  greater  the  section  of  sphere  required. 
(Fig.  S3,  b,  c.)  If  the  stump  be  very  small,  or  the  eye  be  entirely  gone,  the  artificial  eye  must 
represent  a  hemisphere.     (Fig.  83,  d.) 
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The  posterior  surface  of  the  artificial  eye  must  always  be  hollow.  If  the  stump  be  so  large 
that  the  former  lies  on  the  surface  of  the  latter,  the  artificial  iris  should  not  project  backward; 
otherwise  an  insupportable  pressure  will  be  exerted  on  the  stump.  But  if  it  be  small,  or  there 
be  no  stump,  the  iris  may  project ;  otherwise  the  posterior  surface  of  the  artificial  eye  remains 
vacant.  To  make  the  eye  so  thick  that  even  in  such  cases  it  will  lie  closely  on  the  parts  behind, 
would  render  it  too  heavy. 

On  account  of  the  weight,  the  artificial  eye  must  not  be  made  larger  than  is  absolutely  neces- 
sary in  order  to  give  it  a  certain  amount  of  security.  Generally  a  thickness  of  quarter  of  a  line 
for  the  scleral  part,  and  of  half  a  line  for  the  corneal  part,  is  to  be  recommended. 

.  The  edge  of  the  artificial  eye  must  be  very  smooth.  Simple  polishing  is  not  suf- 
ficient. In  order  that  it  may  not  make  impressions  or  wounds  in  the  conjunctiva, 
the  edge  must  be  turned  under.  If  there  be  prominences  in  the  reflected  portion 
of  conjunctiva,  tendinous  bands,  &c,  it  is  necessary  to  make  openings  for  them  in 
the  border,  so  that  the  artificial  eye  may  admit  them  (Fig.  83,  e).  Of  course,  this 
interferes  with  the  mobility. 
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It  is  best  to  have  a  collection  of  artificial  eyes,  so  that  from  them  a  suitable  one 
may  be  chosen.  However,  the  most  extensive  collection  will  not  always  suffice,  and 
we  are  often  obliged  to  have  one  made  for  a  particular  case. 

The  introduction  of  the  eye  requires  great  care,  on  account  of  its  fragility.  It  is 
best  done  by  holding  it  by  the  outer  angle,  and  introducing  the  inner  angle  under 
the  upper  lid,  which  is  to  be  somewhat  drawn  out ;  then  the  lower  edge  of  the 
artificial  eye  is  to  be  held  by  the  index  and  middle  finger  of  the  other  hand,  while 
the  lower  lid  is  drawn  downward  and  over  it.  If  we  then  let  go  of  the  lids,  they 
press  the  eye  into  its  proper  place.  If,  on  the  other  hand,  we  wish  to  remove  the 
artificial  eye,  the  under  lid  should  be  depressed,  so  that  the  head  of  a  pin  may  be 
passed  behind  the  eye ;  the  latter  may  be  easily  drawn  forward  until  it  can  be  seized 
by  the  fingers  and  removed. 

The  artificial  eye  should  always  be  removed  and  properly  cleaned  before  going 
to  bed.  This  is  best  done  by  wiping  it  with  clean  lint,  and  occasionally  dipping  it 
in  spirits  or  cologne-water. 

It  should  not  be  placed  in  water,  as  this  contains  acids  and  salts,  that  attack  the  enamel  and 
make  it  rough  ;  and  besides,  water  does  not  dissolve  and  remove  the  fats  that  adhere  to  the  artifi- 
cial eye.  When  cold  water  is  used  there  is  also  the  sudden  change  of  temperature,  and  if  the  eye 
is  dipped  in  with  the  fingers,  the  uneven  cooling  may  affect  it.  These  causes  suffice  to  produce 
fine  cracks  on  its  surface,  which  may  subsequently  enlarge.  The  lint  used  for  cleaning  it  must 
be  carefully  preserved  from  dust,  &c.  It  is  said  that  the  fewest  artificial  eyes  break  in  England, 
more  in  France,  and  most  in  Germany.  This  has  been  said  to  depend  on  the  general  use,  in 
Germany,  of  sand  on  the  floors ;  this  adheres  to  every  thing,  and  if  it  be  on  the  cloth  used  for 
washing  the  artificial  eye,  it  causes  fine  cracks.  {Boissonneau  per  e.) 

"With  care,  an  artificial  eye  may  be  preserved  for  years.  Finally,  it  becomes 
cloudy  and  even  rough.  It  should  then  be  cleaned  with  rouge,  as  metal-buttons 
are.  While  this  is  being  done,  the  eye  should  be  fixed  on  a  wad  of  lint  covered  with 
wax.  At  last,  cleaning  no  longer  answers  the  purpose,  and  a  new  artificial  eye  mast 
be  procured. 

Authorities. —  Chelius,  Hdbch.  d.  Aughkd.  II.  Stuttgart.  1839.  S.  549. — Himly,  Krkht.  u. 
Missbldgn.  I.  Berlin.  1843.  S.  533. — Bitterich,  Das  künstl.  Auge.  Leipzig.  1S52. — Mackenzie,  Traite 
prat.  d.  mal.  d.  yeux,  trad.  p.  Warlomont  et  Testelin.  II.  Paris.  1857.  P.  223. — Boissonneau  fils,  Sur 
les  yeux  artif.  Paris.  1862. — Boissonneau  pere,  Verbal  Communications. — Schauenourg,  Ueber 
den  Gebrauch  künstl.  Augen.  Lahr.  1862. — Hasner,  Sitzungsbericht  der  k.  böhm.  Gesellschaft,  f. 
Wissenschaften.  1861.  21.  Oct.—  Arlt,  Zeitschrift  der  Wien.  Aerzte.  1859.  S.  U7.—Burow,  A.  f.  0. 
VI.  1.  S.  111. 
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Anatomy. — The  crystalline  Jens  is  a  disc-shaped,  perfectly  transparent  and 
elastic  body,  which  is  so  held  by  the  ciliary  body  that  its  axis  (measuring  about  two 
lines)  nearly  corresponds  with  the  optic  axis.  Its  anterior  surface,  which  is  the 
less  convex,  projects  at  its  center  somewhat  beyond  the  plane  of  the  iris,  which 
consequently  appears  bulged  forward,  and  fixed  by  the  lens.  The  posterior  surface 
(which  is  more  curved)  is  embedded  in  the  lenticular  fossa  of  the  vitreous,  and, 
except  at  the  peripheral  zone,  is  intimately  connected  with  the  hyaloid.  Sometimes, 
however,  the  entire  crystalline  may  be  removed  easily,  and  without  bruising,  from 
the  fossa.  The  rounded  border  is  organically  connected  with  the  ciliary  processes, 
which  almost  hide  it.  The  lens  is  composed  of  two  distinct  parts,  an  outer  envelope 
or  capsule  of  the  lens,  and  the  lens  proper. 

The  capsule  is  a  sac-like,  closed,'  transparent,  elastic,  and  permeable  membrane, 
which,  under  the  microscope,  appears  homogeneous,  structureless,  but,  when  dis- 
eased, sometimes  shows  a  lamelar  formation.  Its  anterior  half  (the  anterior  cap- 
sule) is  quite  thick,  but  thins  off  quite  rapidly  as  soon  as  it  unites  with  the  zonula. 
The  marginal  portion  and  the  posterior  capsule  are  very  delicate.  The  capsule  is 
firm  enough  to  offer  considerable  resistance  to  the  action  of  blunt  instruments,  but 
is  easily  torn,  cut  up,  or  pierced.  If  wounded,  it  usually  tears  beyond  the  wound 
from  its  own  elasticity ;  occasionally  the  rent  extends  to  the  insertion  of  the  zonula, 
and  the  lens  may  even  escape.  The  edges  of  the  wound  then  retract  by  rolling  up 
or  folding  together,  as  far  as  the  position  of  the  wound  permits.  The  great  elasticity 
of  the  intact  crystalline  depends  on  the  capsule.  The  lens  proper,  without  its  hyaline 
envelope,  is  soft,  and  easily  broken. 

The  capsule,  in  general,  has  no  epithelium ;  still,  on  the 
posterior  surface  of  the  anterior  capsule,  there  is  a  single  layer 
of  beautiful,  clear,  polygonal  cells,  with  round  nuclei,  which 
are  considered  as  epithelium,  which,  however,  belong  more 
properly  to  the  lens,  and  are  intimately  connected  with  its 
nutrition. 

The  crystalline  lens  may  be  divided,  parallel  to  its  surface, 
into  layers  of  unequal  thickness,  and  thus  has  the  appearance  of 
being  composed  of  layers  inclosed  in  each  other,  as  an  onion  does. 
These  surround  a  small  nucleus.  These  layers  are  composed  of 
lens-filaments,  which  are  long"  and  hexagonal  on  transverse 
section,  and  flattened  filament- cells,  very  pellucid,  flexible,  and 
delicate,  which  are  exceptionally  pointed  at  both  ends,  but  are 
usually  flat,  pressed  together  laterally,  and  so  have  many  forms. 
(Fig.  84,  after  Kolliker.) 

■  Each  of  these  elements  originally  proceeded  from  one  cell,  and  still 
has  the  characteristic  cell-nucleus  (except  in  case  of  the  central  filament).  The  nuclei  all  lie  in 
the  part  of  the  lens-filament  that  is  near  the  equator,  but  at  different  hights ;  hence  they  do  not 
cause  any  particular  swelling  of  the  lens  at  this  point.  Their  collection  in  a  proportionately 
small  zone  of  the  periphery  of  the  lens  justifies  the  anatomical  distinction  of  a  nuclear  gone. 


Fig.  84. 
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Fig.  85. 


(H.  Meyer.)  The  formation  of  new  lens-elements  appears  to  proceed  from  this  part.  This  is  said 
to  be  going  on  very  rapidly  at  birth,  and  many  cells  in  process  of  division,  and  young  elements 
can  be  seen  as  small  round  cells,  which  gradually  elongate  and  grow  to  the  characteristic  six-sided 
tubes.  {Moers,  F.  Becker.)  But  the  crystalline  only  grows  in  an  equatorial  direction;  it* has 
already  attained  its  size  in  the  antero-posterior  diameter.  (Sappey,  Ed.  Jaeger.) 

The  filaments  are  generally  S-shaped,  and  each  one  belongs  to  both  halves  of  the  lens,  since 
without  exception  they  pass  over  the  equator  of  the  layer  they  form  in,  and  curve  from  one  half  to 
the  other.  They  run  close  together,  and  a  section  made  perpendicular  to  their  course  gives  the 
appearance  of  a  delicate  mosaic,  consisting  of  small  hexagonal  plates.  Their  edges  are  dentate, 
and  overlap  each  other,  and  hence  are  more  intimately  connected  than  the  smooth  surfaces,  of 
which  the  two  broadest  are  parallel  to  the  surface  of  the  lens.  This  explains  the  ease  with  which 
the  lens  is  split  up. 

We  can  form  a  general  idea  of  the  course  of  the  lens-filaments,  if  we  remember  that  all  these, 
at  equal  distances  from  the  center,  have  about  the  same  length.  One  of  these  filaments,  starting 
near  the  anterior  pole  of  any  layer,  runs  in  a  radiate  direction  toward  the  equator,  where  it 
spreads  out,  and  where  the  nucleus  is  situated,  and  it  ends  just  behind- the  equator  in  the  above- 
named  flat  process.  The  filaments  on  each  side  commence  further  from  the  anterior  pole,  but 
approach  just  so  much  nearer  the  posterior  pole,  &c,  till  after  a  time  the  filaments  begin  near  the 
margin  of  the  anterior  surface,  but  on  the  other  hand  nearly  reach  the  posterior  pole.  Thus  a 
number  of  filaments  form  one  triangle  in  the  anterior  half,  while  in  the  posterior  half  they  form 
two  triangles  of  nearly  equal  size,  which  are  only  the  halves  of  two  other  similar  triangles  on 
the  posterior  surface.  In  the  newly  born,  on  the  anterior  as  well  as  on  the  posterior  surface  of 
each  layer,  there  are  almost  always  three  such  triangles.  They  are  called  vortices,  and  form  a 
stellate  figure  with  three  rays.     With  advancing  age  and  continued  apposition  of  new  filaments, 

these  vortices  multiply,  and  the  rays  of  the  stellate  figure 
increase.  Finally,  a  secondary  set  of  vortices  are  devel- 
oped, which  come  to  a  point  at  some  distance  from  the 
pole  (Fig.  85,  after  Brücke). 

The  spaces  between  the  flattened  ends  of  the  lens- 
filaments  are  filled  by  a  homogeneous  or  very  fine  molec- 
ular substance,  which  may  also  be  split  parallel  to  the 
surface  of  the  lens.  This  does  not  always  become 
diseased  at  the  same  time  with  the  filaments,  but  some- 
times sooner,  sometimes  later.  Hence,  we  may  occa- 
sionally, even  during  life,  and  with  the  naked  eye,  observe 
this  stellate  appearance. 


The  lens-filaments  of  the  newly  born  or  chil- 
dren are  very  delicate.  They  form  tubes,  which 
consist  of  a  very  fine  and  delicate,  clear  envelope, 
and  watery  fluid-contents,  which  stream  out  in 
large  drops  on  separation  of  the  elements.  Lately  a  peculiar  protein  body,  glob- 
ulin or  crystallin,  has  beeu  observed.  As  the  individual  increases  in  age,  the 
amount  of  this  material  increases  in  the  lens ;  hence  the  elements  acquire  greater 
consistence,  while  on  the  surface  of  the  lens  new-  tubes,  with  fluid-contents,  are 
formed.  As  the  growth  of  the  body  ceases,  the  apposition  of  new  superficial  strata 
of  tubes  appears  to  cease  also  ;  on  the  contrary,  the  thickening  of  the  contents  of 
the  tubes  progresses  from  the  center  toward  the  surface.  Simultaneously  the 
central  elements  appear  to  increase  somewhat  in  size,  and  at  the  same  time 
to  become  rough.  They  also. lose  their  nuclei.  Finally,  at  maturity,  we  may 
distinguish  a  quite  firm,  rather  hard,  and  almost  dry  nucleus  and  superficial  corticnl 
substance,  formed  of  soft  tubes.  The  older  the  individual  the  larger  the  nucleus, 
and  the  greater  its  firmness  and  hardness,  while,  of  course,  the  still  soft  cortical 
substance  is  diminished. 
t 


SENILE    CHANGES    IN    THE    CRYSTALLINE    LENS.  495 

The  elements  of  this  latter  layer  are  very  destructible.  After  death  they  soon  deliquesce  into  a 
cloudy  fluid,  which  has  long  been  described  as  Humor  Morgagni,  but  does  not  exist  during  life. 
The  capsular  epithelium  does  not  furnish  any  thing  toward  this,  for  it  is  often  found  intact  several 
days  after  death.  (F.  Becker.) 

Part  of  the  contents,  which  has  become  free  by  destruction  of  the  lens-tubes,  thickens  to  hard 
laminated  balls  {Myelinkugeln,),  which  greatly  resemble  the  choloid  deposits  on  the  choroid.  They 
are  found  in  lenses  that  were  placed  in  hardening  fluids,  or  examined  when  not  quite  fresh ;  they 
often  also  lie  in  numbers  between  the  different  strata  of  the  filaments,  that  are  still  perfect. 

The  homogeneous  substance  undergoes  changes  analogous  to' those  of  the  fila- 
ments. With  increasing  age  it  also  becomes  denser  from  the  center  toward  the 
periphery,  by  taking  up  firmer  constituents,  and  when  life  ends,  its  superficial  layers 
are  quickly  destroyed. 

Recent  observers  say  that,  between  the  deeper  non-nucleated  layers  of  filaments,  there  are 
interfibrilar  passages  through  which  the  homogeneous  substance  presses  out  from  the  stellate 
structure.  It  is  thought  that  they  increase  the  mobility  of  the  central  parts  of  the  lens,  and  are 
therefore  important  in  its  change  of  form  during  accommodation.  (F.  Becher.)  After  more  careful 
observation,  however,  their  existence  is  again  doubted.  (C.  Fitter.) 

The  crystalline  lens  has  no  blood-vessels  or  nerves ;  but,  even  shortly  before 
birth,  the  capsule  is  surrounded  by  a  vascular  sac,  which  lines  the  lenticular  fossa, 
passes  over  the  equator,  and  covers  the  anterior  capsule,  is  united  with  the  margin 
of  the  iris,  and  closes  the  pnpil  (inerribrana  capsulo-ptipillaris).  After  the  disappear- 
ance of  this  sac  the  crystalline  receives  its  nourishment  from  the  aqueous  humor  and 
the  vitreous  by  transfusion.  Hence  its  normal  condition  depends  on  the  integrity 
of  these  media,  and  ultimately  on  that  of  the  tunica  uvea  and  retina.  The  ciliary 
processes  seem  to  have  a  great  deal  to  do  with  the  nutrition  of  the  lens. 

Senile  Changes. — These  occur  in  some  cases  earlier  than  ia  others.  In  general, 
we  may  say  that  they  are  usually  the  more  decided,  the  more  marked  the  marasmus 
of  the  other  parts  of  the  body.  They  are  especially  evident  in  eyes  with  well- 
developed  arcus  senilis.  They  consist  of  a  deposition  of  hyaline  substance  on  the 
posterior  wall  of  the  anterior  capsule,  and  more  particularly  of  increased  density  of 
the  lens. 

The  former  correspond  exactly  in  chemical  and  physical  properties  with  the 
choloid  deposits  on  the  membrane  of  Descemet  and  choroid.  Like  these,  they  some- 
times appear  as  hemispherical  bodies  with  broad  bases,  rarely  pedunculated,  sometimes 
as  if  spread  out,  and  have  the  appearance  of  thickenings  of  the  hyaline.  Then  they 
are  often  full  of  holes.  Their  surface  is  frequently  uneven,  so  that  they  resemble 
molten  glass.  They  usually  adhere  immediately  to  the  inner  wall  of  the  anterior 
capsule,  so  that,  on  a  section,  the  boundary  between  them  appears  as  a  fine  dark  line. 
In  other  cases  there  is  between  them  a  granular  layer,  which  probably  originates  from 
the  destruction  of  the  superficial  layer  of  cells.  (H.  Müller,  Wedl.)  The  lens  usually 
becomes  dry,  friable,  and  easily  split.  But  this  is  especially  true  of  the  nucleus  of 
the  lens,  which,  as  a  rule,  acquires  a  delicate  wine,  yellow,  or  amber-like,  occasion- 
ally even  brown,  color.  At  the  same  time  it  is  bounded  from  the  cortical  substance, 
and  by  a  magnifying  glass  we  may  distinguish  between  the  two  throughout  their  ex- 
tent or  at  the  margins.  In  many  cases,  also,  there  is  a  molecular  cloudiness  of  the 
strata  lying  immediately  on  the  nucleus,  by  which,  of  course,  its  delineation  is  still 
more  decided. 
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This  cloudiness  is  at  first  confined  to  a  small  portion  of  the  anterior  and  posterior  equatorial 
part  of  the  layer  in  question,  and  is  of  very  varied  form.  Most  frequently  we  meet  radiated  stria?, 
which  usually  follow  the  course  of  the  lens-filaments,  and  depend  on  cloudiness  of  the  lens-fila- 
ments themselves,  and  on  depositions  of  molecular  masses  in  the  interspaces.  They  are  usually 
found  accompanied  with  delicate,  thin,  sometimes  sharply-bounded,  whitish  nebula?,  which  consist 
of  various-sized  granules,  and  spread  out  on  one  or  both  halves  of  the  equatorial  surface  of  the 
nucleus.  Frequently,  also,  the  equator  of  the  nucleus  appears  hidden  by  a  delicate,  gray,  misty 
girdle,  without  decided  contours.  This  more  or  less  broad  equatorial  girdle  always  extends 
through  several  layers,  and  is  caused  by  a  throwing-ofFof  fat-granules,  which  collect  particularly 
near  the  equator,  ancTthere  even  unite  to  large  drops.  Rarely,  short  and  fine  white  lines  form  a 
circle  around  the  equator  of  the  nucleus,  and  they  here  form  the  separating  line.  They  give  the 
impression  that  clefts  have  formed  between  the  concentric  layers  of  filaments,  which  have  been 
filled  with  molecular  substance.  {Forster.)  These  variously  combining  forms  of  the  layer-like 
opacities  have  been  considered  with  the  arcus  senilis,  and  described  as  gerontoxon  lentis. 
(Ammon.) 

On  account  of  these  alterations,  the  reflection  of  light  from  the  crystalline  is,  of 
course,  increased.  Hence  the  pupil  of  an  old  person's  eye  is  no  longer  pure  black, 
but  smoky,  and  often  very  cloudy,  especially  when  seen  by  bright  diffuse  light,  or 
by  oblique  illumination.  Then  the  cloudiness  is  usually  so  great  that  we  involun- 
tarily think  of  a  cataract  far  advanced. 

The  deception  becomes  still  more  complete  when  artificial  illumination  and  a  convex  lens  are 
used.  Then,  as  a  rule,  the  surface  of  the  crystalline  appears  covered  with  a  thick,  often  slightly 
striated,  grayish  veil,  which  occasionally  has  a  satin  gloss.  The  border  of  the  nucleus,  also,  is 
marked  by  a  dull-grayish  or  grayish-yellow  glitter.  But  the  cloudiness  on  the  equator  of  the 
lens-surface  is  especially  seen.  The  part  of  the  lens-border  turned  from  the  source  of  light  has 
the  appearance  of  being  inserted  in  a  groove,  formed  of  two  surfaces,  meeting  at  an  angle,  which 
are  internally  smooth  and  brilliant,  indistinct  toward  the  pole,  occasionally  cloudy,  or  marked 
with  striae.  The  width  of  this  girdle  varies  greatly.  The  color  is  sometimes  grayish-white,  some- 
times yellowish. 

This  cloudiness  is  explained  by  many  as  the  commencement  of  a  true  cataract. 
In  most  cases,  however,  it  exists  for  years  without  decided  change,  and  even  in  old 
age  does  not  necessarily,  or  even  frequently,  lead  to  formation  of  cataract. 

The  senile  thickening  of  the  lens  is  marked  by  increasing  difficulty  of  the  changes 
of  form  necessary  for  accommodation.  "With  progressive  thickening  of  the  lens  its 
volume  diminishes  somewhat  also — at  least,  the  two  surfaces  of  the  lens  flatten,  and 
the  refraction  consequently  diminishes. 

Nosology. — Cataract  and  atrophy  of  the  lens  are  synonymous  expressions.  In 
the  lens,  as  in  other  organs,  atrophy  sometimes  occurs  from  diminution  or  other 
change  of  nutrition ;  sometimes  this  process  is  prepared,  and  even  caused  by  inflam- 
matory change  of  the  cellular  elements  of  the  lens.  Corresponding  to  this,  we 
occasionally  find  cataract  solely  the  result  of  atrophy  ;  again,  this  is  combined  with 
the  results  of  prolification  of  elements. 

1.  In  the  crystalline,  inflammation  has  the  same  symptoms  as  elsewhere.  The 
elements  of  the  so-called  capsular  epithelium,  and  of  the  nuclear  zone,  sAvell  and 
become  cloudy,  subsequently  increase  by  division  and  endogenesis.  As  the  process 
is  chiefly  seen  in  the  outer  layer  of  the  lens,  it  has  been  described  as  capsulitis  or 
phahohymenitis.  But  inflammation  of  the  lens,  phalcitis,  is  a  more  suitable  name,  as 
the  proper  capsular  tissue  participates  but  little,  usually  imperceptibly,  and  the  cells 
affected  undoubtedly  belong  to  the  lens.  Moreover,  the  disease  is  rarely  limited  to 
the  surface,  but,  especially  at  the  nuclear  zone,  it  usually  attacks  the  deeper  parts  of 
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the  lens.  Even  fully-developed  tubes  of  the  deeper  layers,  that  contain  nuclei  and 
show  themselves  to  he  filament-cells,  often  evince  their  participation  by  cloudiness 
of  their  contents,  by  swelling  and  division  of  their  nuclei ;  but,  from  recent  observa- 
tions, it  is  doubtful  whether  they  themselves  are  capable  of  division.  (Iicanoff.) 

The  further  changes  are  very  various.  Frequently  the  process  recedes,  the 
proliferating  cells  with  their  nuclei  clear  up,  and  the  tissue  gradually  acquires  its 
former  normal  appearance.  But  just  as  often,  the  newly-formed  elements  grow,  and 
suddenly  undergo  fatty,  choloid,  or  mucous  degeneration,  the  result  being  cataract. 
It  is  very  possible  that  the  homogeneous  substance  often  found  between  the  capsule 
and  lens  in  such  cases  is  partly  referable  to  this  disintegration  of  newly-formed 
cells.  (Iicanoff.)  Exceptionally,  however,  the  neoplastic  elements  attain  a  higher 
degree  of  development,  and  there  remain  permanent.  There  is  nothing  against  the 
supposition  that,  in  slight,  long-continued  inflammation,  the  newly-formed  cells  in 
the  nuclear  zone  may  become  true  lens-filaments.  (Iwanoff.)  Usually,  however, 
they  depart  from  their  own  type  of  tissue,  and  acquire  more  and  more  the  character 
of  true  connective  tissue.  (H.  Müller,  Wedl,  Iwanoff.) 


Thus,  on  the  posterior  wall  of  the  anterior  capsule  we  occasionally  see  :  1.  warty,  distinctly- 
bounded,  roundish  growths,  which  sometimes  have  a  flat  base,  sometimes  have  a  roundish  head 
and  a  peduncle.  They  consist  of  a  sort  of  envelope  of  concentric,  oblong  cells,  and  a  nucleus  of 
small,  round  cells.  These  cells  appear  to  disintegrate  soon,  and  change  into  a  fine,  molecular,  dirty 
brownish-yellow  substance,  which  is  not  altered  by  muriatic  acid.  Sometimes  the  small-celled 
nucleus  is  enveloped  by  vitreous.  2.  In  other  cases,  jagged,  elongated  cells  appear  on  the  poste- 
rior wall  of  the  anterior  capsule,  which,  in  various  degrees,  resemble  connective-tissue  corpuscles, 
and,  lying  in  a  homogeneous  or  wavy  intercellular  substance,  give  the  neoplasm  the  appearance 
of  connective  tissue.  3.  Finally,  we  now-and-then  encounter  proportionately  thick  strata  of 
neoplasms,  which  consist  almost  entirely  of  a  number  of  elongated  cell-nuclei,  and  a  striated  base- 
ment membrane,  and  which  is  shoved  in,  as  it  were,  between  the  capsule  and  the  lens.  These 
cell-nuclei,  and  the  striations  of  the  intercellular  substance,  cross  each  other  in  the  most  varied 
positions  and  directions.  In  some  places  they  form  parallel  bundles,  and  elsewhere  show  the 
signs  of  progressive  proliferation.  (  Wedl,  II.  Midler.) 

As  a  result  of  proliferation  of  tissue,  numerous  nuclei  are  often  found  in  the  deeper  marginal 
layers.  These  lie  in  groups  between  the  inflammatorily  clouded  lens-filaments,  or  we  find  cells  of 
variable  size.  They  are  sometimes  roundish,  and,  besides  their  cloudy  contents,  have  one  or  more 
nuclei;  again  they  are  more  spindle-shaped,  and  contain  fine  molecular  substance,  with  large, 
dark  granules,  but  no  nuclei ;  occasionally  they  have  broken  down  into  non-nucleated,  dark,  fatty 
granules.  The  cloudy  lens-filaments,  whose  nuclei  usually  appear  swollen  and  darkly  granular, 
are  often  numerous,  are  displaced  by  the  interposed  neoplastic  elements.  Their  nodular  ends 
appear  swelled,  and,  from  the  deposit  and  net-like  arrangement  of  cloudy  substance  in  them,  their 
appearance  is  veiy  much  altered.  (  Wedl.) 


In  some  cases,  especially  when  the  phakitis  appears  as  a  symptom  of  suppurative 
panophthalmitis  or  as  result  of  injury  to  the  lens,  as  from  a  wound,  the  neoplastic 
elements  sometimes  proliferate  rapidly,  and  acquire  the  character  of  pus-corpuscles, 
and  with  the  mother-cells  undergo  fatty  degeneration,  and  the  inflammatory  cataract 
becomes  a  Cataracta  purulenta.  (Moers,  G.  0.  Weber,  Lohmeyer.) 

The  filaments,  which  have  become  denser,  and  have  lost  their  cell-nuclei,  usually 
participate  in  the  inflammation  only  by  becoming  cloudy  and  swelled.  They  often 
remain  unchanged,  or  only  atrophy  as  the  affection  advances. 

Inasmuch  as  phakitis  is  rarely  idiopathic,  but  occurs  as  a  result  of  inflammation 
in  the  anterior  part  of  the  uvea,  its  products  are  usually  found  in  connection  with 
32 
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others,  which  proceed  from  the  iris  and  ciliary  processes,  and  form  a  covering  of 
variable  thickness  on  the  anterior  portion  of  the  crystalline. 

2.  Atrophy  proper  shows  itself  first  as  a  chemical  separation  or  breaking-up  of 
the  lens-elements  into  materials  of  different  kinds,  which  are  partly  fluid,  and  may 
be  absorbed,  but  are  partly  solid,  and  may  remain,  or  be  gradually  absorbed,  after 
further  chemical  changes.  The  immediate  perceptible  result  of  the  breaking-up  is 
optical  dissimilarity  of  the  elements — that  is,  their  cloudiness.  Subsequently,  how- 
ever, the  changes  dependent  on  this  show  themselves  very  differently,  according  to 
the  consistence  of  the  atrophying  part,  i.  e.  according  to  the  greater  or  less  density 
attained  by  it  in  a  given  time. 

a.  In  the  hard  lenses  of  old  individuals,  in  whose  elements  the  solid  parts  are 
greatly  in  excess,  while  the  watery  fluids  are  greatly  diminished,  the  chemical  process 
of  separation  goes  on  very  slowly,  and  is  also  less  marked,  as  even  the  escape  of  the 
fluid-constituents  can  alter  but  little  the  original  form  of  the  elements.  In  accord- 
ance with  this,  the  lens  remains,  to  a  certain  extent,  diaphanous.  The  diminu- 
tion of  optical  homogeneousness  is  shown  by  the  increase  of  the  reflection,  in  the 
evident  coloring  of  the  above-mentioned  part  of  the  organ ;  for  the  lens  appears 
brownish-yellow,  or,  where  the  process  is  far  advanced,  dirty-grayish  brown,  rarely 
red-,  purple-,  or  black-brown.  If  deprived  of  the  external  layers,  and  exposed  to  the 
air,  the  darkness  of  the  coloring  increases  rapidly,  and  it  clears  up  very  little  on 
being  placed  in  water.  The  lens  freshly  taken  from  the  eye  appears  dry,  hard,  and 
friable.  It  readily  divides  into  concentric  layers,  each  of  which  is  almost  transpa- 
rent, and  borders  on  yellow  or  red.  We  almost  always  find  the  convexity  of  the 
two  surfaces  less  than  normal.  On  the  whole,  we  may  say  the  flattening  increases 
with  the  equatorial  extent  of  the  cataraetous  lens.  But  the  extent  of  the  latter 
appears  to  increase  in  proportion  to  the  age  of  the  individual ;  at  least,  in  very  aged 
persons  we  almost  constantly  find  large  and  flat,  but  in  younger  persons  small  and 
strongly-convex,  lenses. 

Under  the  microscope,  the  individual  layers,  which  are  easily  separated,  appear  as  very  trans- 
lucent, yellowish  or  brownish  plates,  with  stair-like,  rough,  dark  edges,  and  smooth  surfaces, 
which,  with  more  or  less  dark,  very  fine,  molecular  masses,  are  also  often  strewn  with  rusty  or 
brown  granules  of  larger  size,  or  with  fat-globules.  In  these  plates  the  union  of  the  individual 
elements  is  often  so  intimate  that  their  boundaries  can  no  longer  be  distinguished.  In  other 
plates,  however,  the  sides  of  the  individual  filaments,  occasionally  evidently  shrunken,  may  be 
clearly  recognized  as  more  or  less  dark,  rough,  and  parallel  lines.  In  hard  lenses,  affected  with 
senile  cataract,  we  often  see  the  lateral  edges  of  the  filaments  very  dark,  and,  as  it  were,  gnawed, 
while  their  sides  appear  sown  with  dark  points,  which,  on  more  careful  examination,  are  seen 
to  be  small  holes. 

o.  In  thinner  layers  of  the  lens,  the  cataraetous  process  usually  goes  on  more 
rapidly  and  completely,  and  also  shows  itself  by  great  opacity  of  some  layers,  or  the 
entire  lens.  At  the  same  time,  the  opaque  layers  often  maintain  their  connection 
for  a  long  time,  and  even  with  the  naked  eye  we  may  frequently  recognize  the  radia- 
tions in  them.  Finally,  however,  the  elements  break  up,  and  then  present  a  whitish- 
gray  pulp,  whose  consistence  changes  somewhat  with  the  degree  of  development  of 
the  part  of  the  lens  in  question,  but  is  usually  curd-like. 

In  the  clouded  filaments,  and  their  usually  somewhat  swelled  nuclei,  appears  a  brighter  or 
darker  molecular  mass,  and,  at  the  same  time,  a  greater  or  less  amount  of  fat  in  granules  and 
drops,  with  numerous  mycline  bodies.  These  products  of  destruction  are  always  deposited  in 
greater  or  less  amount  between  the  filaments,  and  show  themselves  in  the  same  way  in  the  stel- 
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lated  figures.  Here-and-there,  also,  as  in  the  nucleus,  we  find  the  above-described  homogeneous, 
friable  plates.  Still,  these  here  usually  contain  a  large  number  of  myeline  globules,  which  become 
isolated  in  the  breaking-up,  and  give  the  plates  the  appearance  of  a  net-work,  with  large  open- 
ings.    (  Wedl.) 

The  elements  of  the  capsular  epithelium,  during  this  time,  often  remain  unchanged,  or,  at 
most,,  show  a  fine  molecular  or  fatty  opacity  of  the  contents.  In  some  cases  the  cell-walls  are 
subsequently  destroyed,  and  we  only  find  the  cloudy,  swelled,  and  variously-sprouted  cells ;  some- 
times, also,  nuclei  which  are  being  destroyed  or  atrophied,  between  which  is  deposited  a  more  or 
less  dark  molecular  mass.  Not  unfrequently  the  nuclei  themselves  are  destroyed,  the  epithelium 
has  separated  into  fatty  granular  plaques,  which  have  occasionally  preserved  the  polygonal 
boundaries  of  the  cells.  At  the  same  time,  we  not  unfrequently  find  striae,  in  which  certain 
cells,  or  groups  of  cells,  have  undergone  a  peculiar  process  of  thickening.  A  yellowish,  trans- 
lucent, firm  mass,  has  formed  around  the  nucleus,  which  increases  more  and  more,  finally  fills 
the  entire  cell,  and  changes  it  to  a  solid,  hard,  opalescent  disc,  insusceptible  to  chemical  changes. 
These  discs  subsequently  unite  to  form  quite  irregular  glandular  groups,  or  stand  alone,  between 
the  detritus  of  other  cells.     (II.  Midler,  Wedl.) 

In  the  pulpy,  broken-up  lens  substance,  we  only  recognize  remains  of  some  cloudy  filaments, 
mixed  with  a  more  or  less  fluid,  formless  substance,  clouded  with  molecular  masses,  fat,  and 
myeline  globules. 

c.  Soft  lens-elements,  under  the  advance  of  the  cataractous  process,  usually  break 
up  very  quickly  into  a  cloudy,  paste-like  mass,  or  they  dissolve  into  a  whey-like 
fluid,  in  which  swim  opaque,  formless,  fatty,  granular  flocculi. 

3.  The  physical  properties  of  the  cataractous  mass  depend  chiefly  on  the  stage  of 
development  of  the  elements  in  question,  at  the  time,  and  this  changes  not  only 
in  regard  to  the  lens  as  a  'whole,  but  as  to  the  individual  layers,  according  to  the 
age  of  the  person.  Moreover,  as  the  lens  rarely  hardens  throughout  at  once,  but 
the  cataractous  change  proceeds  sometimes  from  the  nucleus,  sometimes  from  the 
superficial  strata  of  the  crystalline,  and  only  gradually  extends  over  the  rest  of  the 
organ,  it  is  clear  that  the  coarser  anatomical  conditions  of  the  cataract  must  greatly 
vary.  But  these  are  particularly  important  practically ;  hence  they  are  worthy 
of  especial  consideration. 

a..  In  mature  and  old  age,  if  peculiar  external  circumstances  do  not  influence  the 
course,  the  cataract  proceeds  from  the  nucleus.  This  separates,  as  it  were,  from  the 
cortical  portion,  becomes  hard,  friable,  dry,  cloudy,  and  colored,  the  superficial 
strata  often  long  maintaining,  at  the  same  time,  an  almost  normal  transparency,  and 
only  in  the  immediate  vicinity  of  the  nucleus  a  fully-developed  arcus  senilis  of  the 
lens  occurs,  from  the  disturbance  of  the  filaments.  This  is  called  hard  nuclear  or 
nuclear  cataract,  also  phacosclerorna.  In  time,  the  superficial  strata  also  become 
affected.  They  first  become  cloudy  without  change  of  form  in  the  elements ;  finally, 
however,  they  dissolve  into  a  more  or  less  consistent  pulp,  rarely  becoming  more 
fluid.  The  nuclear  cataract  sometimes  appears  with  the  cortical — a  state  called 
mixed,  cataract. 

o.  In  early  manhood  and  youth,  cataract  more  frequently  commences  on  the 
surface  than  in  the  nucleus,  but  often  is  not  limited  to  any  part,  in  a  short  time 
spreading  through  the  whole  lens.  The  result  is  a  soft  cataract  (phacomalacia).  As 
long  as  the  process  is  confined  to  the  nucleus,  while  the  cortical  layers  preserve  their 
transparency,  we  speak  of  a  soft,  nuclear,  or  central  cataract.  But  if  the  process 
begins  in  the  peripheral  layers,  and  thence  progresses  gradually  to  the  nucleus,, we 
are  accustomed  to  diagnosticate  a  cortical  cataract,  as  long  as  the  nucleus  remains 
transparent. 
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Soft  nuclear  cataract,  especially  in  grown  persons,  often  contains  a  small  yellow  and  sclerosed 
nucleus.  This  consists  mostly  of  cloudy  lens-strata,  whose  elements  in  many  cases  preserve 
their  form  and  integrity  for  a  long  while,  but  finally  degenerate  into  a  formless  pulp  of  greater  or 
less  consistence. 

c.  In  children,  also,  the  cortical  portions  of  the  lens  are  usually  first  clouded,  more 
rarely  the  nucleus.  Still  here  the  process  progresses  so  rapidly,  that  we  rarely  find 
a  pure  cortical  or  a  soft  nuclear  cataract,  but  in  most  cases  the  cataract  spreads 
through  the  entire  lens.  The  disintegration  is  at  the  same  time  almost  complete  ;  the 
entire  lens  appears  dissolved  into  a  pasty  or  milky  fluid.  The  latter  state  has  been 
called  milk-cataract  {Cataracta  lactea).  Exceptionally,  however,  even  in  childhood, 
in  spite  of  long  existence  of  the  process  and  complete  fluidity  of  the  exterior  por- 
tions, we  meet  half  soft,  cloudy,  or  even  sclerosed,  nuclei. 

4.  The  cataractous  process  does  not  by  any  means  terminate  with  the  above- 
described  "  primary "  changes  in  the  lens.  In  yellow,  hard  nuclei,  secondary 
metamorphoses  are,  it  is  true,  rendered  difficult,  by  the  slight  amount  of  fluid 
present ;  we  only  see  an  increase  of  dryness,  friability,  and  hardness,  as  well  as  a 
darkening  of  the  hue.  In  softer  layers  of  the  lens,  however,  secondary  changes  are 
very  marked.  They  occasionally  begin  quite  early,  long  before  the  cataract  has 
spread  over  the  whole  of  the  lens,  and  before  the  parts  affected  by  it  have  been 
wholly  destroyed.  Usually,  however,  the  secondary  changes  only  occur  after  the 
parts  of  the  lens  affected  have  been  reduced  to  a  formless  mass.  At  the  same  time 
the  cataractous  lens-substance  thickens  more  and  m.ore,  as  a  consequence  of  the 
absorption  of  the  separate  soluble  constituents,  and,  finally  decreasing  in  size,  changes 
to  a  more  consistent,  solid  mass,  or  a  fatty,  sandy  pulp,  whose  chief  constituents  are 
fat,  lime-salts,  and  myeline  substance  in  variable  quantities,  together  with  an  organic 
base. 

The  fat  is  in  minute  particles,  scattered  through  the  mass,  or  in  granules  or  globules  of  larger 
size,  which  are  often  grouped  irregularly.  A  large  part  of  them  are  usually  metamorphosed  into 
Cholesterin  and  crystalize  in  the  well-known  beautiful  plates.  These  crystals  are  often  heaped 
up  in  nests,  so  that,  with  the  naked  eye,  they  may  be  recognized  by  their  peculiar  brilliancy. 
Fatty  acids  also  seem  to  occur  occasionally  in  the  form  of  needle-shaped  crystals/  In  rare  cases, 
the  free  fat  flows  together  to  form  oil-globules. 

Lime  usually  occurs  as  carbonate,  more  rarely  as  phosphate.  Like  fat,  it  is  separated  in  the 
form  of  dust-like  molecules,  which  subsequently  unite  and  form  large  grains,  which  are  recog- 
nizable as  well  by  the  naked  eye  as  by  the  touch.  Very  often,  especially  where  the  cataract 
originates  from  inflammation,  large  coucrements  occur.  These  often  have  the  appearance  of 
irregular,  chalky  masses,  and  then  lie  free  in  the  fatty,  sandy  mass.  Often,  however,  they  form 
scales  or  cups  of  greater  or  less  thickness,  which  are  attached  to  the  inner  surface  of  the  anterior, 
or  of  both  capsules.  On  polishing  such  concrements,  we  often  find  the  chalk  strewn  through  the 
organic  basis  in  a  granular  form,  but  often  also  collected  together  into  masses,  which  have  the 
most  varied  size  and  arrangement,  and  sometimes  also  give  the  impression  of  incompletely 
developed  bone-corpuscles;  hence,  these  concrements  are  sometimes  mistaken  for  ossification  of 
*üe  lens.  Exceptionally,  the  chalk  is  also  seen  in  the  form  of  crystals,  especially  near  the 
capsule. 

In  the  stage  of  secondary  metamorphosis,  in  rare  cases,  we  find  the  organic  basis  to  be  fluid  ; 
so  that  the  cataractous  mass  has  some  similarity  to  lime-water.  In  most  cases,  it  appears  as  an 
entirely  formless,  smeary,  opaque  substance,  which  uuites  the  fat,  salts  of  lime,  and  hyaline 
bodies  to  a  more  or  less  consistent,  fatty,  sandy  pulp.  More  rarely  it  appears  changed  to  a  semi- 
transparent  or  entirely  opaque,  finely-granulated  or  homogeneous,  consistent  and  dry  substance, 
which  appears  in  the  form  of  plates,  even  in  primary  cataract,  and  is  caused  by  the  breaking  down 
of  the  lens-filaments.  In  the  nuclear  layers  of  soft  or  half-soft  cataracts,  as  well  as  in  the  imme- 
diate vicinity  of  sclerosed  nuclei,  however,  in  spite  of  the  occurrence  of  secondary  metamor- 


CATARACT.       NOSOLOGY.  501 

phoses,  the  elements  occasionally  preserve  their  original  form  and  coherence  ;  and  on  sections 
we  often  may  even  see  the  characteristic  parallel  boundary  lines  of  the  lens-filaments. 

The  peripheral  parts  of  the  cataractous  mass  first  undergo  secondary  metamor- 
phoses. This  is  particularly  true  of  the  part  of  the  anterior  external  layers  lying 
behind  the  pupil ;  hence  this  part  appears  most  changed.  The  thickened  masses 
cling  to  the  capsule,  rendering  it  stiff  and  unyielding,  and  after  detachment  they 
retract  from  their  inherent  elasticity.  Often,  even  quite  early,  we  find  the  inner 
wall  of  the  anterior. or  posterior  capsules,  or  of  both,  covered  with  a  cloudy  sub- 
stance, which,  in  some  places,  collects  to  smaller  or  larger  spots,  or  to  variously 
figured  and  grouped  clumps,  and  not  unfrequently  even  thickens  to  crust-like,  irreg- 
ular plates.  In  other  cases  this  deposit  is  quite  thick,  and  presents  itself  as  a 
fihro-granular  mesh-work  or  cloudy  membrane,  with  irregular  or  indistinct  borders. 
Occasionally  the  capsule  is  adherent  to  large  shells  of  calcareous  cataract-substance. 
These  are  called  capsular  cataracts,  capsulo-lenticular  cataracts. 

The  hyaline  membrane  itself  is  only  exceptionally  altered  by  these  changes  in  its  tissue. 
Apparent  thickenings  by  deposit  of  hyaline  layers  are  certainly  not  rare  ;  but  the  capsule  proper 
usually  maintains  its  integrity.  The  possibility  of  its  becoming  cloudy  is  not  disproved,  although 
itrhas  not  been  observed.  Portions  of  it,  inclosed  by  iritic  deposits  on  the  outside,  and  inflamma- 
tory products  on  the  inside,  are  occasionally  found  thinned,  perhaps  by  pressure.  According  to 
some  recent  observations,  it  appears  as  if,  under  such  circumstances,  the  capsule  may  be 
entirely  destroyed,  as  far  as  the  deposits  extend.     (  Wedl,  H.  Müller.) 

Where  there  was  no  precedent  inflammation,  the  cloudy  masses  clinging  to  the  inner  wall  of 
the  capsule  are  not  usually  extensive,  and  show  themselves  mostly  as  thickened  cataractous 
substances.  They  consist  of  a  granular,  often  clearly  fatty,  chalky  basis,  brown  from  the  pigment 
in  it,  in  which  groups  of  lime-salts,  and  Cholesterin  crystals,  and  exceptionally  of  brittle,  white 
plates  of  muriate  of  lime,  and  very  rarely  black  (melanin?)  crystals,  &c,  scattered  about,  or  con- 
glomerated to  groups.  Between  them  usually  appear  choloid  bodies,  and  groups  of  thickened 
epithelium  cells,  which,  by  the  addition  of  chalky  salts,  have  acquired  a  dark,  granular  appear- 
ance. In  places  the  epithelium  still  exists  as  such  on  the  anterior  capsule,  even  if  far  advanced 
in  regressive  metamorphosis.  (  Wedl,  H.  Jtfüll-er,  Schweigger.') 

Where,  on  the  other  hand,  inflammation  has  influenced  the  cataractous  process,  we  usually 
•find  a  more  or  less  thick  stratum  thrust  between  the  capsule  and  the  secondarily  metamorphosed 
cataractous  mass,  in  which  the  disintegrated  remains  of  lens-substance  mingle  with  well-formed 
elements,  that  have  undoubtedly  originated  from  proliferation.  The  latter  usually  appear  already 
altered  by  retrogressive  metamorphosis,  shrunken  and  strewn  with  fat  and  chalky  salts.  Some- 
times the  chalky  salts  are  in  such  excess  that  the  new  formation  has  the  character  of  a  concrement. 

On  the  posterior  capsule  these  deposits  are  usually  much  less  extensive  than  on  the  anterior, 
and  are  even  absent  in  cases  where  very  considerable  deposits  exist  on  the  latter.  Cases  also 
occur  where  the  anterior  capsule  is  free,  and  the  posterior  largely  covered  by  these  deposits. 
Posterior  capsular  cataracts  are  occasionally  combined  with  polar  or  vitreous  cataract.  As  a  rule, 
however,  the  deposit  is  intracapsular,  and  depends  on  the  lens-substance.  It  then  often  appears 
as  a  simple  retrogressive,  thickened  substance ;  but,  much  more  frequently,  no  traces  of  cellular 
formation  can  be  found'in  it,  and  it  must  be  considered  as  a  result  of  pure  phakitis.  (Schweigger, 
Wedl.) 

The  secondary  cataractous  changes  are  always  accompanied  by  atrophy,  as  a 
result  of  which  the  capsule  wrinkles,  loosens  from  the  lenticular  fossa,  so  that  the 
lens,  with  its  envelope,  may  be  easily  removed  from  the  vitreous.  The  extent  of 
the  diminution  of  size  depends  chiefly  on  the  proportion  of  the  constituents  that 
have  become  soluble  to  those  remaining  insoluble,  and  thns  ultimately  oh  the  density 
of  the  primary  cataract.  But  the  firm  material  of  secondarily  metamorphosed 
cataract  must  not  be  regarded  as  detritus.  The  process  of  resorption  is  not  a  pure 
removal,  but  a  change  of  substance,  in  which  the  gain  and  loss  of  firm  constituents 
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may  incline  to  one  side  or  the  other.  In  fact,  cataracts  are  met  where  the  sum  of 
the  firm  constituents  is  much  greater  than  normal ;  that  is,  in  which  the  secondary 
metamorphosis  was  evidently  accompanied  by  an  addition  of  firm  material.  But 
the  process  is  also  greatly  influenced  by  the  nutritive  condition  of  the  eye,  and 
particularly  of  the  lens. 

a.  Where  the  secondary  metamorphoses  are  simply  the  expression  of  progressive 
atrophy  of  the  original  lens- elements,  the  insoluble  remains  are  usually  proportion- 
ately less;  consequently  the  shrinking  of  the  lens  is  very  decided. 

The  secondary  changes  are  least  prominent,  as  may  be  readily  understood  in 
"  overripe,"  mixed  cataracts,  especially  when  the  sclerosed  nucleus  is  extensive.  The 
external  layers  are  then  deficient.  Then  the  lens  only  flattens  somewhat,  and  the 
capsule,  thickened  by  newly-formed  hyaline  layers,  and  clouded  by  depositions  of 
cataract  masses,  incloses  the  nucleus  more  tightly,  being  separated  from  it  only  by 
a  comparatively  thin  stratum  of  fatty,  sandy  pulp,  in  which  usually  the  chalk, 
rarely  the  fat,  preponderates. 

Occasionally  this  residue  is  so  slight  that  it  no  longer  forms  a  continued  layer,  but  heaps, 
strise,  &c,  between  which  the  nucleus  is  almost  in  contact  with  the  capsule,  whose  two  halves 
approach  so  near,  at  the  margin  of  the  scleroma,  that  the  cataract  acquires  the  appearance  of 
an  alated  seed. 

Soft  cataracts  shrink  very  decidedly,  as  a  result  of  secondary  metamorphoses, 
so  that  finally  they  resemble  discs,  with  irregular  wrinkled  surfaces,  whose  thickness 
is  often  less  than  a  half  or  third  of  a  line.  These  disc-like  cataracts  are  usually  quite 
flat,  like  a  kind  of  partition- wall  between  the  ciliary  processes.  Not  unfrequently, 
however,  they  appear  bulged  forward  like  a  cupola ;  the  normal  convexity  of  the 
anterior  capsule  is  changed  but  little,  and  hence  its  relation  to  the  pupil  has  altered 
but  slightly.  On  the  contrary,  the  posterior  capsule,  with  the  gradual  diminution  of 
the  cataractous  mass,  has  changed  its  curvature,  and  turned  into  the  concavity  of 
the  anterior  capsule,  as  the  anterior  wall  of  the  vitreous  has  advanced  on  account 
of  the  corresponding  increase  of  the  vitreous  (Fig.  17).  In  such,  cataracts,  even 
with  the  naked  eye,  we  may  recognize  the  two  halves  of  the  capsule,  thickened  and 
clouded  by  newly-formed  hyaline  layers,  and  by  deposits  of  secondarily  metamor- 
phosed lens-substance.  The  cataractous  mass  itself  is  usually  a  fatty,  chalky  pulp, 
with  or  without  great  concretions,  in  which  sometimes  Cholesterin,  sometimes  lime, 
predominates  in  spots,  and  which,  collecting  here  and  there,  sometimes  causes 
irregular  elevations  on  the  surface  of  the  cataract.  Often,  however,  in  disc-shaped 
cataracts,  we  find,  as  chief  constituents,  a  half-transparent,  yellowish  or  brownish, 
dry  and  friable  (myeline  ?)  substance,  which  causes  these  cataracts,  when  operated 
on,  to  split  in  all  directions,  and  to  be  removed  with  difficulty,  if  at  all. 

Sometimes  soft  total  cataracts  become  fluid,  breaking  up  into  chalky  liquid,  in 
which  numerous  very  fine  chalk-granules  and  fat  are  suspended,  or  deposited  on  the 
inner  wall  of  the  capsule  as  a  delicate  gauzy  layer.  This  form  is  called  Cataracta 
lactea,  phalcohy drops ie,  or  milk-cataract.  It  also  appears  to  have  been  formerly  des- 
cribed as  Cataracta  cystica.     (Has?ur.) 

Frequently  these  fluid  cataracts,  as  well  as  the  very  soft  cataracts  of  childhood, 
are,  ia  the  course  of  the  secondary  changes,  absorbed,  except  a  few  fatty,  chalky 
remains,  so  that  the  greater  part  of  the  two  capsules  is  very  nearly  in  contact.  The 
cataract  then  appears  as  a  more  or  less  firm,  tenacious,  opaque  membrane,  which  is 
stretched  behind  the  pupil  with  its  surface  either  flat  or  projecting  anteriorly.     It 
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consists  of  the  two  halves  of  the  capsule,  between  which  is  inclosed  a  thin,  irregular 
layer  of  retrogressive  cataract-substance.  From  their  resemblance  to  dried  .seed- 
shells  these  cataracts  have  been  called  Cataracta  siliquata>,  and  have  been  distin- 
guished from  the  above-described  disc-like  cataract  by  the  term  membranous 

It  is  evident  that  the  three  described  forms  are  only  the  representatives  of  a  series  of  differ- 
ently composed  cataracts,  which  must  be  considered  as  transitions  from  one  kind  to  another. 
Thus,  disc-like  cataracts  occur,  which  contain  a  small  sclerosed  nucleus ;  membranous  cataracts,  in 
which  the  cataractous  substance  so  collects  that  they  resemble  the  disc  like  form,  &c.  Moreover, 
the  development  of  the  forms  of  cataract  in  question  presupposes  that  the  zonula  has  retaiued 
its  integrity.  If  this  has  been  considerably  torn  before  the  commencement  of  the  cataractous 
process,  or  during  the  secondary  changes,  the  shrinking  of  the  cataract  no  longer  occurs  exclu- 
sively in  an  anteroposterior  direction,  but  also  laterally,  and  the  shape  of  the  cataract  is  thus 
greatly  modified. 

b.  If  the  development  and  the  secondary  metamorphoses  of  the  cataract  have 
been  influenced  by  inflammation,  a  diminution  of  size,  and  a  corresponding  wrink- 
ling of  the  capsule,  may  occur,  on  account  of  the  great  addition  of  firm  constituents, 
but  the  decrease  is  never  so  decided  as  in  the  forms  of  cataract  described  under  a. 
Usually  the  two  surfaces  of  the  cataract  simply  flatten,  while  the  equatorial  diameter 
somewhat  shortens,  without  the  lens-form  being  entirely  lost.    (See  Fig.  34.) 

On  the  contrary,  with  shortening  of  the  equator,  and  corresponding  tension  of  the'zonula,  the 
two  convexities  of  the  crystaline  are  often  increased,  and  the  edges  of  the  lens  rounded  ;  the  cata- 
ract acquires  a  more  spherical  form.  If,  however,  the  zonula  be  ruptured,  the  cataract  not  unfie- 
queutly  shrinks  to  a  quite  irregular  mass.  (Fig.  37.) 

In  these  cases,  also,  the  chief  mass  of  the  cataract  appears  to  be  fat  and  chalk. 
Exceptionally,  the  fat  predominates,  the  Cholesterin  crystals  heap  up,  especially  on  the 
surface,  and  unite  even  to  a  continuous  layer,  which  glistens  through  the  thickened 
and  opaque  capsule  with  a  peculiar  mother-of-pearl  or  silvery-like  lustre  {Cataracta 
argentea  seu  cTiolesterinica).  As  a  rule,  however,  the  chalky  salts  greatly  predomi- 
nate. They  frequently  form  shell-like  concrements,  whose  extent  and  thickness 
vary  greatly,  and  which  are  attached  to  the  inner  wall  of  the  capsule.  These  shells 
are  found  sometimes  on  the  anterior,  sometimes  on  the  posterior  half,  but  usually 
on  both  halves  of  the  capsule.  In  the  latter  case  they  usually  unite  at  the  edge  of 
the  lens,  and  thus  form  a  sort  of  case,  inclosing  a  more  or  less  irregular  cavity, 
which  is  filled  either  with  a  fatty,  chalky  pulp,  with  or  without  concrements,  or  with 
a  sclerosed  nucleus  (chalky  cataract,  Cataracta  calcarea).  Sometimes,  however,  it 
stops  at  simple  thickening  and  cloudiness  of  the  capsule;  no  actual  shell  is  formed,  at 
most,  there  are  only. small  chalky  masses,  which  partly  cling  to  the  capsule.  Then 
the  cavity  is  found  filled  with  a  dry,  fatty,  sandy  pulp,  which  either  envelops  a 
nuclear  cataract  or  a  number  of  smaller  and  larger,  or  one  large  concrement  (fatty, 
chalky  cataract). 

Under  such  circumstances  it  is  not  at  all  rare  for  a  thick  layer  of  hard,  firm 
connective  tissue  to  develop  on  the  inner  wall  of  the  capsule.  Under  the  influence  of 
the  developing  cell-layer,  the  whole  cataract  may  undergo  a  change.  Then  the  cata- 
ract, which  is  always  flattened,  looks  as  if  formed  of  coagulated  albumen  or  cartilage 
(Cataracta  fibrosa).  Usually,  however,  the  connective  tissue  forms  a  sort  of  closed 
capsule,  which  usually  contains  fatty,  chalky,  cataract  pulp,  with  several  large  stone- 
like concrements  or  sclerosed  nucleus  (Cataracta  fibroso-calcarea). 
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In  very  rare  cases,  an  oily  fluid,  of  penetrating,  rancid  odor,  has  been  found  in  the  cavity 
(Cataracta  cum  bursa  icliorem  tenente,  Cataracta  putrida.    A.  Schmidt,  Beer,  Hlmly.) 

Subsequently,  especially  when  bony  strata  have  formed  on  the  surface  of  the 
choroid,  and  in  the  hardened  vitreous,  the  fibrous  cataractous  mass  ossifies  (Cataracta 
ossea). 

Then,  along  with  chalk-granules,  bone-corpuscles  appear  in  the  tissue.  Strange  to  say,  the 
ossification  does  not  begin  on  the  periphery.  The  layers  next  to  the  capsule  preserve  their 
original  character,  so  that  the  bony  case  remains  separated  from  the  capsule  by  a  connective- 
tissue  layer.  Only  where  the  outer  surface  of  the  capsule  touches  directly  on  the  newly-formed 
bone,  the  osteoid  cataractous  mass  reaches  to  and  unites  with  it,  while  the  interjacent  capsule  is 
destroyed. 

5.  The  entire  lens  is  not  always  drawn  into  the  cataractous  process,  but  this  is 
often  limited  to  certain  parts  of  the  crystaline.  These  degenerate,  and,  by  secondary 
metamorphosis  of  the  cataractous  mass,  assume  permanent  forms,  while  the  rest  of 
the  lens  remains  normal,  preserves  its  transparency,  or  at  least  does  not  join  in  the 
process  for  years.  Such  cataracts  are  called  partial,  and  are  divided  into  various 
classes,  according  to  their  position,  shape,  and  size. 

a.  A  very  characteristic  variety  is  the  so-called  central  capsular  cataract.  It  is 
occasionally  congenital.  As  a  rule,  however,  it  is  developed  after  birth,  when,  as  a 
result  of  a  corneal  perforation  (Piringer,  Arlt),  or  of  an  iritis  (Rasner),  clumps  of 
exudation  have  remained  attached  to  a  part  of  the  anterior  capsule  behind  the  pupil, 
and  have  become  permanent  there.  The  portion  of  cell-layer  behind  the'  deposition 
and  the  superficial  layers  of  the  lens  then  become  clouded  to  a  corresponding  or 
greater  extent,  from  pure  atrophy,  or  from  actual  change  of  tissue,  and,  shrinking 
greatly,  are  changed  by  secondary  metamorphosis  to  a  cartilaginous  or  chalky 
nodule,  as  large  as  a  poppy  or  millet  seed,  which  is  firmly  attached  to  the  inner  wall 
of  the  anterior  capsule,  and  lies  embedded,  as  it  were,  in  an  excavation  in  the  sur- 
face of  the  crystaline. 

Under  such  circumstances,  instead  of  a  roundish  nodule,  an  irregularly-shaped 
cone  is  often  formed,  whose  posterior,  often  bulbous,  end,  extends  more  or  less 
deeply,  sometimes  even  beyond  the  level  of  the  equator,  into  the  transparent  lens. 
The  anterior  end  usually  projects  beyond  the  anterior  curve  of  the  crystaline,  and 
so  elevates  the  anterior  capsule,  to  which  it  adheres  almost  inseparably.  As  a  con- 
sequence of  this,  and  of  the  circumstance  that  the  lens  has  often  greatly  decreased  in 
size,  the  anterior  capsule,  in  the  vicinity  of  the  cone,  usually  appears  arranged  in 
small,  mostly  radiated,  folds.  This  variety  of  central  capsular  cataract  is  called 
pyramidal  cataract  (Cataracta  pyramidalis,  or  pyramidata). 

Quite  lately,  in  examining  such  a  cone,  unfortunately  detached  from  the  capsule,  it  was  found 
that  it  disclosed  a  capsular  covering  on  its  anterior  surface,  and  was  entirely  composed  of  plates 
of  neoplastic,  cloudy  substance,  lying  in  parallel  plates  over  each  other.  It  looked  just  as  if  the 
cone  had  grown  from  the  lens-substance,  through  a  hole  in  the  capsule.  (Singer,  WeJl.)  These 
are  exceptional  cases.  As  a  rule,  the  cone  is  situatedf  on  the  posterior  wall  of  the  anterior  capsule, 
and  consists,  as  was  mentioned,  of  retrogressive  products  of  inflammatory  development  and  of  the 
simple  cataractous  process,  which  also  explains  the  usually  accompanying  diminution  and  change 
of  form  of  the  entire  lens. 

The  very  unusual  pathogenetic  conditions  render  worthy  of  mention  certain  cases,  in  which, 
while  the  posterior  half  of  the  lens  preserves  its  transparency,  the  anterior  is  almost  wholly 
destroyed,  so  that  only  a  number  of  sharply-bounded,  chalky  nodules  remain.     These,  while 
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imbedded  in  the  pellucid  lens-matter,  cling  to  the  greatly-flattened  anterior  capsule,  and,  when 
behind  the  pupil,  give  the  impression.of  central  capsular  cataract. 

o.  Frequently  in  young  persons  -we  meet  lenses,  in  which  one  deep  layer  in  both 
halves,  or  very  exceptionally  only  in  the  anterior  or  posterior  half,  has  become  cloudy, 
and  has,  perhaps,  already  undergone  secondary  metamorphosis,  while  the  rest  of  the 
lens  preserves  its  transparency,  or  only  becomes  engaged  in  the  process  after  years. 
Occasionally,  in  otherwise  pellucid  lenses,  we  find  two  or  three  different  and  distinct 
deep  bundles  of  filaments  in  a  state  of  cataractous  degeneration.  {D.  E.  Müller, 
Graefe.)  Such  partial  cataracts  have  been  called  laminated  cataracts.  They  almost 
always  occur  simultaneously  in  both  eyes,  rarely  in  one  eye  only,  and  corresponding 
layers  in  both  lenses  are  usually  affected  in  an  analogous  manner.  {Ed.  Jaeger, 
Graefe.)  In  most  cases,  the  opacity  is  throughout  almost  regular ;  with  favorable 
illumination  we  may  at  most  recognize  the  radiated  arrangement  of  the  fibres  by  a 
delicate  striation.  The  cataractous  stratum  is  usually  sharply  bounded  on  the  one 
hand  from  the  superficial  layers  (remaining  pellucid)  which  cover  it,  and  on  the 
other  from  the  transparent  and  usually  yellowish  nucleus.  In  other  cases  only  the 
parts  near  the  equator  show  the  cataractous  degeneration.  Then  the  border  of  the 
transparent  lens  appeal's,  as  well  anteriorly  as  posteriorly,  girdled  by  a  more  or  less 
broad,  opaque  zone,  which  runs  out  on  each  side  in  zigzags  toward  the  pole  of  the 
layer,  more  rarely  ends  in  an  indistinct  cloudy  or  finely-striated  border.  There  is 
scarcely  a  doubt  that  the  latter  form  represents  an  incompletely-developed  laminated 
cataract,  and  that,  as  a  rule,  the  entire  layer  is  cataractously  degenerated  before 
the  secondary  changes  become  marked. 

But  when  this  has  once  occurred,  the  anatomical  appearances  greatly  change.  As 
the  soluble  constituents  are  absorbed,  while  the  fatty,  chalky  remains  are  more  and 
more  thickened  and  contracted,  the  former  regular  opacity  becomes  pitted,  the 
cataractous  layer  is  full  of  cavities.  At  the  same  time  the  lens,  as  a  whole,  flattens 
decidedly.  Besides,  the  equatorial  diameter  shortens,  while  the  zonula  stretch,  so 
that  the  distance  of  the  margin  of  the  lens  from  the  heads  of  the  ciliary  processes  is 
evidently  increased.  {Graefe?) 

Cases  exceptionally  occur,  in  which  the  affection  proceeds  from  the  cataractous  strata  to  the 
structureless  axis-substance  of  the  lens,  thus  forming,  as  it  were,  an  opaque  cone,  which  reaches 
through  the  lens  from  one  half  of  the  layer  to  the  other.  More  frequently  the  whole  nucleus  is 
destroyed  and  absorbed,  except  some  fatty,  chalky  lumps  ;  these  remain  in  the  middle  of  the  flat- 
tened lens. 

c.  Frequently,  also,  in  young  persons,  a  great  part  of  the  lens  is  cataractously 
degenerated  and  secondarily  metamorphosed,  while  the  rest  remains  transparent. 
The  anterior  half  of  the  lens  is  often  destroyed  to  a  thin,  fatty,  chalky  stratum, 
without  the  posterior  half  participating  in  the  process.  Seen  from  before,  the 
cataract  then  has  the  appearance  of  a  Cataracta  siliquata,  and  only  on  closer  exami- 
nation do  we  find  the  extensive  stratum  of  transparent,  but  usually  yellowish  and 
gelatinous,  lens-substance,  which  clings  to  the  opaque,  wrinkled,  and  flattened 
anterior  capsule,  and  separates  it  from  the  posterior.  In  the  same  way  the  posterior 
half  of  the  crystaline  may  be  destroyed,  while  the  anterior  remains,  apparently 
normal.  Tt  also  occasionally  happens  that  a  lateral  half  of  the  lens  becomes  cataract- 
ous, and,  -with  secondary  changes  of  the  substance,  shrinks  to  a  small  body,  while 
the  other  lateral  half  maintains  its  integrity.  The  lens  then  usually  acquires  the 
shape  of  a  kidney.     On  the  hilus  side  the  wrinkled  capsule  appears  clouded  with 
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fatty,  chalky  cataractous  residue.  The  zonula,  corresponding  to  the  sinking  of  the 
hilus,  is  decidedly  widened,  and  usually  opaque  from  depositions. 

Barely,  quite  irregular  portions  from  the  body  of  the  lens  are  affected  in  the 
process,  and,  by  partial  resorption,  changed  to  fatty,  chalky,  or  tendinous  masses, 
which  appear  encased  in  the  flattened,  hut  otherwise  pellucid,  lens.  (G-raefe,  0. 
Becker.)     Posterior  capsular  cataracts  belong  in  this  class. 

Symptoms. — Cataract  is  characterized  by  a  more  or  less  complete  opacity,  seen  a 
short  distance  behind  or  in  the  pupil,  which  more  or  less  impairs  vision  according 
to  its  thickness  and  extent. 

A.  In  the  opacity,  the  various  changes  that  the  cataractous  lens-elements  under- 
go are  quite  clearly  reflected  by  peculiar  tones  of  color,  of  brilliancy,  varying  degree 
of  translucency,  &c,  so  that,  from  the  special  variety  of  the  opacity,  the  particular 
anatomical  form  of  a  given  cataract  may  be  decided  with  some  certainty. 

1.  a.  Nuclear  cataract  shows  itself  by  a  diffuse  cloudiness,  which,  following  the 
anterior  surface  of  the  nucleus,  spreads  out  behind  the  pupil  with  a  greater  or  less 
curvature.  This  opacity  is  thickest  at  the  center,  and  diminishes  toward  the  edge, 
where  much  of  the  incident  light  is  allowed  to  pass.  The  color  of  the  opacity  is 
usually  grayish-yellow  or  dirty  brownish-gray  ;  sometimes  reddish-brown  or  green, 
rarely  bronze-like,  dark  brown  or  blackish.  The  distance  of  the  opacity  from  the 
plane  of  the  pupil  is  always  considerable,  and  is  greater  in  proportion  to  the  stratum 
remaining  pellucid — that  is,  the  smaller  the  sclerosed  nucleus.  This  distance  per- 
mits us  to  see  between  the  opacity  and  the  pupillary  margin,  and,  by  good  illumina- 
tion, to  see  the  shade  cast  by  the  iris  in  the  shape  of  a  dark  crescent. 

On  weak  illumination  by  the  ophthalmoscope,  the  nuclear  cataract  appears  as  a  roundish,  dark 
cloud  with  indistinct  borders ;  on  stronger  illumination,  the  red  of  the  fundus  shows  through,  but 
its  individual  parts  can  not  be  distinguished  ;  the  fundus  appears  enveloped  in  a  more  or  less  thick 
mist,  which,  in  the  middle  of  the  visual  field,  often  concentrates  to  a  dark  cloud.  The  color,  con- 
vexity, boundaries,  relative  position  to  the  pupillary  margin,  &c,  appear  most  distinctly  by 
oblique  illumination,  when  the  pupil  is  dilated.  By  this  means  we  may  easily  recognize  the 
border  of  the  hard  portion,  and  can  estimate  its  distance  from  the  heads  of  the  ciliary  processes  ; 
hence  also  we  may  see  the  extent  of  the  cataract.  Then  a  more  or  less  pronounced  arcus  senilis 
of  the  lens  usually  appears  at  the  margin. 

b.  If,  by  oblique  illumination,  we  find  the  outer  periphery  of  the  lens  cloudy  or 
striated,  if  the  distance  between  the  opacity  and  the  heads  of  the  ciliary  processes  be 
reduced  to  almost  nothing,  a  pure  nuclear  cataract  no  longer  exists,  but  the  cortical 
layers  are  involved  ;  there  is  a  mixed  cataract.  On  further  development  the  cloudi- 
ness continually  passes  from  the  edges  toward  the  pole  of  the  superficial  strata,  till, 
finally,  these  appear  cloudy  throughout. 

As  long  as  the  elements  have  not  entirely  lost  their  original  form,  the  cortical 
substance  remains  translucent,  bluish-white.  "With  the  naked  eye,  but  still  better 
by  oblique  illumination  with  a  lens,  we  may  then  recognize  in  the  diffuse  opacity  a 
radiated  striation,  corresponding  to  the  course  of  the  filaments,  or  a  number  of  points 
and  cloudy,  indistinct  spots. 

If  the  striae  (which  often  unite  to  triangular  zigzag  figures)  are  very  small,  line-like,  whether  clear 
white  and  opaque  or  diaphanous  and  bluish,  we  may  consider  it  probable  that  the  cortical  layers 
have  maintained  a  nearly  normal  consistence.  This  is  also  true  if  there  be  none  of  these  striae  and 
the  opacity  is  undecided,  and  the  points  and  spots  not  very  prominent.  Broad,  blue,  sparkling 
striae  under  the  capsule,  which  are  not  entirely  opaque,  and  have  between  them  translucent  sectors, 
or  parts  of  lens  sprinkled  with  coarse  gray  spots,  as  well  as  great  opacity  with  thick  points  and 
spots,  are  considered  as  signs  of  a  more  gelatinous  or  starchy  consistence  of  the  cortical  strata. 
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If  the  opacity  becomes  thicker,  the  outlines  become  more  blurred,  so  that,  to  the 
naked  eye,  the  cataract  finally  appears  regularly  white,  or  yellowish  and  opaque.  It', 
moreover,  the  opacity  extends  to  the  pupillary  margin,  so  that  the  shadow  cast  by 
the  iris  entirely  disappears,  we  may  diagnosticate  a  very  probable  decomposition  of 
the  cortical  layers  into  pulpy  or  fluid  substance.  Then  the  nucleus  generally  loses 
its  influence  on  the  coloring  of  the  cataract.  It  requires  focal  illumination  and  a 
very  small  angle  of  incidence  for  the  concentrated  light  to  cause  the  nucleus  to  shine 
through. 

In  some  cases,  where  the  cortical  layers  are  very  rapidly  destroyed,  a  sort  of  swelling  up,  an 
increase  of  size  as  a  result  of  extensive  additions  from  without,  appears  to  take  place.  We  decide 
that  this  is  the  case,  from  the  fact  that,  under  such  circumstances,  the  anterior  convexity  of  the 
lens  is  uncommonly  great,  and  it  drives  the  iris  before  it,  as  it  were,  thereby  greatly  contracting 
the  anterior  chamber. 

c.  If  secondary  metamorphoses  occur  in  the  cortical  part  of  the  cataract,  the  prod- 
ucts attached  to  the  inner  wall  of  the  capsule  immediately  show  themselves  on  the 
surface  of  the  cataract.  Scattered,  bright,  opaque,  chalk-like  spots  of  variable  size 
occur,  which  subsequently  heap  up,  unite  to  clumps,  stria?,  &c,  and  give  the  cataract 
a  spotted,  marbled,  net-like,  or  striated  appearance.  Not  unfrequently  Cholesterin 
crystals  glisten  from  between  them.  Besides,  we  often  find,  especially  in  the  pupil- 
lary region,  tendinous-gray  or  yellowish-gray,  dull,  glistening,  somewhat  translucent, 
strise  and  spots  of  irregular  form,  with  sharp,  fringed,  or  cloudy  borders.  These 
products  are  more  clearly  seen,  especially  by  oblique  illumination,  as  their  forma- 
tion is  usually  accompanied  by  a  very  decided  decrease  of  the  cortical  substance, 
and  hence  by  a  returning  transparency  of  the  lens. 

Indeed,  when  the  secondary  metamorphosis  is  far  advanced,  we  may  often  perceive  the  nucleus 
very  clearly,  or  bring  it  into  view,  by  having  the  patient  bow  his  head  forward  for  a  few  minutes. 
Then  it  is  not  always  found  exactly  in  the  middle,  where  the  cortex  is  very  soft ;  it  is  rather  apt 
to  sink  downward.  In  some  cases  the  resorption  of  the  cortical  layers  is  so  complete,  that  the 
sclerosed  nucleus  appears  to  be  covered  only  by  a  very  thin  veil  strewn  with  chalk-points  and 
Cholesterin  groups. 

The  decrease  in  size  of  the  crystaline  shows  itself,  moreover,  by  the  withdrawal 
of  the  slightly-wrinkled  surface  of  the  cataract  behind  the  plane  of  the  pupil,  and 
by  the  return  of  the  shadow  which  depends  on  this  state.  As  the  iris  is  deprived 
of  its  natural  support  by  the  flattening  of  the  cataract,  we  have  that  very  character- 
istic tremulousness  (irido-donesis),  which  is  especially  evident  when  the  eye  is  rapidly 
moved  laterally. 

d,  If  severe  inflammations  have  participated  in  the  process,  we  often  find,  on  the 
outer  walls  of  the  anterior  capsule,  extensive  depositions  of  new-formations  which 
completely  cover  the  cataract.  At  the  least,  the  capsule  appears  united  with  the 
pupillary  margin  to  a  great  extent,  so  that  only  the  middle  part  of  the  cataract  can 
be  seen. 

This  usually  appears  chalky-white,  opaque,  with  a  dull  luster;  it  gives  the  im- 
pression of  a  solid  chalky  concrement,  with  a  glass  covering.  More  rarely,  it 
resembles  tendinous  tissue,  with  or  without  chalky  depositions.  Exceptionally,  its 
surface  glistens  like  a  mother-of-pearl  button,  from  predominance  of  Cholesterin. 

2.  If  possible,  the  appearance  of  soft  cataract  varies  still  more,  according  to  the 
course  and  stage  of  the  process. 

a.  If  the  cataractous  degeneration  begins  in  the  nucleus,  we  find,  at  some  distance 
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behind  the  pupil,  a  diffuse  or  spotted,  rarely  striated,  whitish-blue  opacity,  convex 
anteriqrly.  This  opacity  is  thickest  in  the  center  of  the  "  soft  cataract ;  "  toward 
the  periphery,  however,  the  translucency,  and  hence  also  the  bluish  color,  increases. 
The  boundary  is  nowhere  quite  sharp ;  as  well  on  the  convex  surface  as  at  the  bor- 
der, the  opacity  becomes  a  delicate  cloud.  The  cloudiness  increases  in  proportion  to 
the  progress  of  the  process ;  it  becomes  clear  white  or  yellowish-white,  and  almost 
opaque,  while  its  bluish  borders  continually  approach  the  capsule  and  dimin- 
ish the  shadows  from  the  iris.  Then  the  cortical  layers  commence  to  degenerate 
at  the  equator,  the  nucleus  is  gradually  hidden  by  diffuse  or  broadly-striated  opaci- 
ties, which  extend  from  the  outer  margin  of  the  lens  toward  the  pole,  and  a  total 
soft  cataract  now  exists. 

J.  But  if  the  soft  cataract  begins  as  a  cortical  cataract,  a  bluish- white,  slightly 
glistening,  often  interrupted,  zone,  usually  first  appears  at  the  periphery  of  the 
surface  of  the  lens ;  of  course,  a  dilated  pupil  is  necessary  for  its  recognition.  This 
more  or  less  wide  zone  often  appears  indistinct.  More  frequently,  however,  as  well 
on  the  anterior  as  on  the  posterior  surface  of  the  lens,  it  runs  out  in  bluish,  glisten- 
ing projections,  which  gradually  widen  and  elongate  in  a  meridional  direction,  so 
that  they  finally  appear  in  the  plane  of  the  pupil.  Sometimes  the  substance  between 
the  filaments  appears  transparent,  and  the  stellated  figure  of  the  superficial  lens 
layers  are,  at  least  in  places,  clearly  perceptible.  Usually,  however,  the  cortical 
portions  between  the  projections  are  also  cloudy,  and  parts  of  the  projections 
shade  off  into  clouds  and  spots.  Finally,  the  entire  lens-surface  loses  its  transpa- 
rency. As  long  as  the  nucleus  preserves  its  pellucidity,  the  opacity  appears  thinner 
at  the  center,  and  bluish ;  at  the  edge,  however,  very  white  or  whitish  yellow,  and 
almost  opaque. 

In  some  cases  the  equatorial  parts  of  the  external  layers  remain  for  a  long  while  transparent. 
We  find  on  the  anterior,  but  more  frequently  on  the  posterior  half,  or  both  halves  of  the  cortical 
strata,  some  spots,  points,  or  radiated  striae,  which  gradually  increase  in  number  and  extent,  and 
subsequently  unite  at  the  poles,  and  especially  at  the  margin  of  the  lens. 

In  rare  cases,  the  opacity  of  the  cortical  layers  begins  in  the  middle ;  some  or  all  of  the  rays 
of  the  star-shaped  figure  become  bluish-white,  and  hence  become  distinct  from  the  still  transpa- 
rent surrounding  parts.  Occasionally  the  process  goes  on  first  in  the  deeper  layers  of  the  stellate 
figure,  so  that  it  appears  as  if  the  lens  were  divided  into  a  number  of  sectors,  which  unite 
near  the  axis  and  are  perpendicular  to  the  surface  {Cataracta  stellata).  The  process  does  not 
attack  the  superficial  bundles  of  filaments  and  the  nucleus  until  later. 

c.  In  soft  total  cataract,  the  symptoms  of  the  cortical  cataract  are  combined 
with  those  of  soft  nuclear  cataract.  The  opacity  is  densest  at  the  center ;  on  the  pe- 
riphery it  is  more  diaphanous.  On  the  one  hand  it  extends  to  the  heads  of  the  ciliary 
processes,  on  the  other  to  the  plane  of  the  pupil ;  occasionally  it  even  projects  be- 
yond it.  Where  cataract  of  this  kind  develops  rapidly,  a  sort  of  inflation,  an 
increase  in  size,  occurs,  showing  itself  by  greater  anterior  curvature  of  the  iris, 
and  consequent  diminution  of  the  anterior  chamber. 

Total  soft  cataract  often  retains  a  certain  amount  of  transparency  until  the 
stage  of  secondary  metamorphosis,  or  even  after  this;  and,  with  oblique  illumination, 
we  may  still  quite  clearly  make  out  the  filament  bundles  as  radiated  stria?.  These 
are  the  cases  where  the  lens-elements  do  not  lose  their  form  entirely,  but  the  cata- 
ractous  layers  rather  preserve  a  nearly  normal  consistence,  or,  when  operated  upon, 
appear  pasty. 

But  if  the  destruction  goes  further,  at  least  in  the  cortical  portions,  if  the  lens- 
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substance  dissolves  to  actual  pulp,  or  to  a  fluid,  these  different  shades  of  color  grad- 
ually disappear;  we  at  most  recognize,  by  oblique  illumination,  thick,  white  points 
and  small  flocculi ;  to  the  naked  eye  the  opacity  appears  almost  regularly  white  or 
yellowish-white.  The  shade  of  this  color  depends  principally  on  the  greater  or  less 
thickness  of  the  cataractous  remains,  and  the  variable  amount  of  the  fatty  con- 
tents. 

The  color  is  also  influenced  by  the  circumstance  that,  while  the  eye  is  quiet,  the  denser 
flocculi  suspended  in  the  fluid  occasionally  sink  ;  consequently  the  lower  part  of  the  cataract  appears 
almost  opaque  and  pure  white,  but  the  upper  part  whey-like,  bluish-white  and  translucent. 

The  possible  existence  of  a  still  undisturbed  pellucid,  or  already  cloudy,  or  even  sclerosed, 
nucleus,  is  then  usually  betrayed  by  no  outward  symptoms  ;  it  can  only  be  suspected,  with  some 
probability,  from  the  age  of  the  individual,  but  can  not  be  diagnosticated  with  any  certainty,  as 
quite  fluid  cataracts  do  occur  after  puberty. 

d.  The  occurrence  of  secondary  metamorphoses  in  soft  total  cataract  shows  itself 
by  the  same  symptoms  as  in  mixed  cataract.  The  various  appearances  which  the 
fatty,  chalky,  or  tendinous  products  cause  by  their  disposition  on  the  inner  wall,  are 
important  here.  In  soft  total  cataract  these  depositions  are  usually  somewhat  more 
extensive  than  in  mixed  cataract,  as  they  are  mostly  composed  of  broken-down 
cataractous  substance.  But  this  very  fact  is  the  reason  for  their  being  at  first  less 
prominent,  and  only  being  noticed  when  the  cataractous  pulp  has  been  so  much 
diminished  by  resorption  that  the  dark  fundus  can  again  show  through.  A  second 
important  diagnostic  factor  is  the  removal  of  the  lens-surface  behind  the  plane  of  the 
pupil,  the  recurrence  of  a  shadow,  and  the  tremulous  iris.  "Where  these  symptoms 
are  very  evident,  we  may  be  certain  that  the  cataract  is  much  shrunken.  In  the 
opposite  class  of  cases,  where  the  surface  of  the  cataract  is  decidedly  convex,  and 
shows  very  slight  wrinkles,  or  none  at  all,  the  existence  of  a  shrunken  cataract  is  not 
impossible,  as  even  disc-like  and  dry  capsular  (trockenhülsige)  cataracts  are  not 
unfrequently  pressed  forward  by  the  vitreous.  Then,  for  a  correct  diagnosis,  besides 
these  appearances  on  the  surface,  we  must  consider  the  age  of  the  patient,  the  time 
the  cataract  has  existed,  and  its  translucency. 

When  the  pupil  is  dilated,  disc-shaped  cataracts  often  show  a  very  irregular, 
dentated,  or  angular  border,  and,  therefore,  are  at  some  points  quite  distant  from 
the  ciliary  body.  They  are  frequently  regularly  chalky-white,  and  entirely  opaque. 
Just  as  often,  however,  they  have  a  tendinous,  cartilaginous  appearance,  and,  corre- 
sponding to  this,  are  but  slightly  diaphanous,  so  that  the  fatty,  chalky  depositions 
on  the  inner  wall  of  the  capsule  are  quite  noticeable  from  their  bright  color  and 
opacity.  Finally,  the  disc-shaped  cataract  is  not  unfrequently  transparent  when  of  a 
peculiar  dirty,  yellowish-gray,  bordering  on  greenish  or  brownish.  Then  we  usually 
find  on  the  surface  bluish-gray  spots,  with  a  dull  tendinous  brilliancy.  Such  cata- 
racts are  usually  very  friable. 

Dry  capsular  cataracts  are  always,  from  their  thinness,  rather  transparent.  Their 
chief  color  is  bluish-white,  and  the  blue  or  white  appears  more  prominent  according 
to  the  amount  of  cataractous  remains.  The  various  figures  which  the  chalky  con- 
cretions, Cholesterin  groups,  and  fibrous  masses  attached  to  the  inner  wall  of  the 
capsule  produce,  appear  very  distinctly  on  the  cloudy,  bluish-white  ground.  It  is  an 
important  fact,  that  the  cataract  usually  reaches  to  the  ciliary  processes,  and  the 
opacity  is  often  thickest  at  the  outer  border  of  the  flattened  cataract,  since  the  fatty, 
chalky  products  collect,  as  it  were,  in  the  fold  of  the  capsule,  and  give  it  the  appear- 
ance of  a  roundish  cushion,  which  surrounds  the  cataract  like  a  wreath.    In  partial 
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cataract,  such  a  chalky  border  rarely  occurs.  It  is  peculiar  to  the  Cataracta  sili- 
quata. 

e.  Where  soft  total  cataract  is  developed,  and  undergoes  further  changes  under 
the  influence  of  severe  inflammation,  its  symptoms  are  the  same  as  those  of  mixed 
cataract,  occurring  under  similar  circumstances.  The  portion  of  cataract  behind 
the  usually  distorted  pupil,  if  not  covered  byiritic  products,  generally  appears  evenly 
chalky-white  and  opaque,  more  rarely  tendinous  or  cartilaginous,  exceptionally  of  a 
mother-of-pearl  luster,  in  which  case  we  are  restricted  to  the  diagnosis  of  a  Cataracta 
calcarea,  fibrosa,  argenta,  &c.  If  the  iris  be  drawn  backward  (perhaps  even  to  a  funnel- 
shape),  we  may  decide  with  considerable  certainty  on  a  shrunken  cataract.  If, 
however,  the  iris  has  lost  but  little  of  its  normal  convexity,  or  if  it  be  pressed 
against  the  cornea,  we  must  draw  our  conclusions,  as  to  the  size  of  the  cataract, 
mostly  from  the  age  of  the  patient. 

3.  a.  Of  the  partial  cataracts,  the  most  difficult  to  recognize  are  those  in  which 
the  anterior  cortical  layers,  or  the  entire  anterior  half  of  the  lens,  has  been  destroyed 
in  the  process ;  for  in  the  first  stages  they  have  'exactly  the  symptoms  of  cortical 
cataract,  but  later  they  nearly  resemble  a  dry  capsular  cataract.  In  diagnosis  we 
may  remember  the  circumstance  that,  in  such  partial  cataracts,  the  outer  border  is 
usually  less  clouded,  and  at  all  events  lacks  the  chalky  cushion  of  a  Cataracta 
siliquata.  "Where  a  lateral  half  or  an  irregular  piece  from  the  body  of  the  lens 
becomes  cataractous,  the  diagnosis  is  not  difficult,  as  the  anatomical  changes  are 
perfectly  evident. 

5.  When  fully  formed,  the  laminated  cataract  very  much  resembles  soft  nuclear 
cataract.  Still,  when  pure,  it  is  easily  distinguished  by  the  fact  that  the  usually 
delicate  and  bluish-transparent,  often,  however,  thick  and  white  opacity  does  not 
increase  toward  the  pole,  but  is  apportioned  almost  regularly,  and  is  indeed  rather 
more  dense  at  the  margin.  A  second  important  difference  is,  that  the  opaque  layers, 
as  well  on  their  anterior  surface  as  at  the  equator,  are  sharply  bounded  from  the 
superjacent  pellucid  strata,  as  long  as  the  cataract  remains  stationary ;  thence,  from 
a  cloudy  or  striated  opacity  of  the  superficial  layers,  we  may  conclude  that  there  is 
a  progress  of  the  process,  a  change  from  a  laminated  to  a  soft  total  cataract. 

These  circumstances  are  especially  evident  on  ophthalmoscopic  examination.  When  the  light 
falls  perpendicularly,  the  cataractous  stratum  appears  as  a  circular,  sharply-bounded,  dark  spot, 
through  whose  center  the  fundus  appears  red,  and  past  the  edges  of  which  the  retinal  vessels, 
&c,  may  be  distinctly  seen.  But  the  peculiarities  of  laminated  cataract  are  best  seen  by  oblique 
illumination.  The  margins  of  the  superficial  pellucid  strata  then  present  themselves  as  a  broad, 
dark,  ring-shaped  zone,  which  is  placed  between  the  heads  of  the  ciliary  processes  and  the  equator 
of  the  cataractous  layer,  and  is  very  distinctly  defined  by  its  black  color. 

If  all  this  has  been  carefully  noted,  there  is  no  difficulty  in  recognizing  laminated 
cataract  as  such,  at  its  very  commencement — that  is,  when  it  is  still  a  diffuse,  cloudy 
zone,  striated,  and  pointed  in  a  radiated  direction,  which,  from  its  sharp,  peripheral 
margin,  extends  more  and  more  toward  the  two  poles  of  the  layer. 

There  can  be  just  as  little  doubt,  in  diagnosis,  when  the  cataract  is  already 
affected  with  secondary  changes,  when  the  opaque  lamina)  begin  gradually  to  sepa- 
rate, and  the  pellucid  lens  again  appears  through  the  fissures  and  interstices.  Then 
Ave  usually  find  at  the  anterior  pole  of  the  affected  stratum  a  number  of  chalk-like 
points,  which  are  variously  grouped,  sometimes  forming  a  star-shaped  figure.  They 
lie  in  the  midst  of  a  delicate,  bluish,  web-like  zone,  strewn  with  irregular  strife  and 
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white  points,  which  thickens  gradually  toward  the  edge  of  the  laminas,  so  as  only  to 
show  small  openings,  and  finally  is  sharply  bounded.  As  a  rule,  the  diameter  of  the 
lens  is  diminished  under  such  circumstances.  The  outer  pellucid  border  appears 
distorted  at  some  places,  and  is  at  a  considerable  distance  from  the  heads  of  the  ciliary 
processes,  while  the  diminution  in  size  of  the  crystaline  is  also  shown  by  the  tremu- 
lous iris,  and  by  the  retrocession  of  the  anterior  capsule  behind  the  plane  of  the 
pupil. 

c.  Central  capsular  cataract  presents  itself  as  a  chalky  white  or  cartilaginous- 
looking  nodule,  as  large  as  a  poppy  or  hemp-seed,  rarely  larger,  which  lies  in  the 
plane  of  the  pupil,  and  strongly  contrasts  with  its  blackness.  Sometimes  it  is  quite 
sharply  bounded,  sometimes  surrounded  by  a  cloudy,  indistinct,  bluish  halo.  This 
halo  may  be  distinctly  perceived  by  oblique  illumination,  often  even  when,  to  the 
naked  eye,  it  appears  to  be  absent.  Frequently  we  see  a  small  spot  of  iris-pigment 
on  the  summit  of  the  nodule,  and  around  it  a  radiated  wrinkling  of  the  capsule. 

Rarely  there  are  two  or  more  such  deposits  in  the  pupil,  and  then  the  central  capsular  cataract 
is  often  only  the  remains  of  partial  cataract,  spread  over  the  whole  anterior  surface  of  the  lens, 
and  secondarily  metamorphosed. 

If  the  nodule  be  elongated  posteriorly,  like  a  cone  (Cataracta  pyramidalis),  it  is, 
of  course,  the  more  marked.  Then  it  often  projects  beyond  the  plane  of  the  pupil, 
or  even  extends  like  a  horn  into  the  anterior  chamber. 

B.  The  disturbances  of  vision  accompanying  cataract  result  partly  from  the  diffu- 
sion and  absorption  of  the  light  in  the  lens-substance,  which  has  become  irregularly 
refractive,  and  partly  from  the  varied  curvatures  which  the  two  surfaces  of  the 
crystaline  so  frequently  undergo. 

The  disturbance  of  vision,  dependent  on  diffusion  and  absorption,  are  nearly  the 
same  in  cataract  and  corneal  opacities. 

Still,  other  things  being  equal,  much  less  dispersed  light  will  be  thrown  on  the 
central  portions  of  retina  from  cataractous  opacities.  This  difference  is  especially 
evident  in  slight  obscurations,  and  particularly  in  those  confined  to  individual 
lamina?.  This  is  not  only  because  peripheral  opacities  of  this  class  (as  in  commencing 
cortical  cataract),  are  entirely  covered  by  iris ;  for  central  opacities,  also,  interfere 
with  vision  far  less  than  equally  thick  and  extensive  corneal  opacities.  (Ad.  Weder.) 

It  must  here  be  remembered,  that  much  of  the  diffuse  light  falling  on  the  eye  from  the  side  is 
thrown  off  by  the  reflecting  and  strongly-convex  surface  of  the  cornea,  so  that  it  does  not  reach 
the  lens;  but  especially  that,  under  ordinary  circumstances,  the  larger  half  of  the  crystaline  is 
covered  by  the  iris,  which  acts  as  a  perforated  diaphragm,  as  well  as  that  the  surface  of  the  lens  has 
a  much  less  curvature  than  the  cornea.  The  diffuse  light,  passing  the  lateral  portions  of  the 
cornea,  and  already  weakened,  strikes  the  middle  of  the  anterior  surface  of  the  lens  at  a  great 
angle,  hence  loses  much  of  its  intensity  by  reflection,  and  can  only  throw  a  weak  spectrum  of 
light  on  the  anterior  zone  of  the  retina.  But  light  coming  from  directly  in  front,  falling  nearly 
perpendicularly  on  the  lens,  undergoes  a  proportionately  slight  dispersion,  and  passes  through, 
almost  without  being  weakened  ;  hence  it  can  form  sharp  images  of  great  apparent  brilliancy  on 
the  retina. 

Indeed,  patients  affected  with  unripe  nuclear  or  laminated  cataracts  make  out 
large  objects  at  a  moderate  distance  quite  well,  and  usually  read  large  type  without 
hesitation  (although  not  for  a  long  while),  especially  when  faulty  adjustment  of  the 
dioptric  apparatus  is  neutralized  by  suitable  spectacles,  and  diffuse  light  avoided  as 
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much  as  possible,  and  when  the  pupil  is  enlarged,  on  account  of  slight  illumination 
of  the  visual  field.  Even  cortical  cataracts,  extending  beyond  the  pole  of  the  lens, 
do  not  necessarily  render  it  impossible  for  the  patient  to  go  alone,  and  in  iritie 
depositions  on  the  anterior  capsule,  even  when  the  pupil  is  entirely  closed,  and  the 
portion  of  the  lens-surface  bounded  by  it  is  entirely  covered,  we  are  often  astonished 
at  the  sharpness  of  vision.  The  disturbance  of  vision  is  particularly  slight,  when 
the  natural  diffuse  light  is  cut  off,  and  the  object  is  well  illuminated.  Hence,  pa- 
tients shade  the  eyes  as  much  as  possible,  and  try  to  bring  the  object  in  a  good 
light ;  they  usually  carry  the  head  down,  find  dark  glasses  and  broad  eye-shades 
advantageous,  and  greatly  prefer  twilight  and  cloudy  days. 

In  thick  and  extensive  cataractous  opacities,  but  especially  where  a  number  of 
laminae  are  affected,  these  advantages  are  more  than  balanced  by  the  increased 
absorption  of  light,  that  is,  by  the  diminution  of  the  apparent  brilliancy  of  the  retinal 
images.  In  cataracts  limited  to  the  nucleus,  in  ripe,  hard,  and  soft  nuclear  cataracts, 
in  certain  partial  cataracts,  this  loss  may  be  annulled,  to  a  certain  extent,  by  dilata- 
tion of  the  pupil,  that  is,  by  exposing  the  pellucid  periphery  of  the  lens  to  the  direct 
light.  Thus,  at  least  the  lateral  portions  of  the  visual  field  will  be  clearly  perceived ; 
but  when  the  cloudiness  has  advanced  near  to  the  edge  of  the  lens,  as  is  the  rule  in 
ripe  cataracts,  external  objects  are  no  longer  distinctly  presented  on  the  retina,  and 
the  diameter  of  the  pupil  only  influences  the  greater  or  less  illumination  of  the  spec- 
trum. Under  ordinary  circumstances,  this  usually  appears  to  the  patient  as  a  whitish 
or  yellowish  mist,  which,  in  pure,  highly-colored  nuclear  cataracts,  is  sometimes 
brown,  spread  regularly  over  the  whole  visual  field.  If  there  be  only  direct  light,  if 
the  patient  look  from  a  dark  place  at  a  bright  candle-flame,  the  moon,  &c,  he  sees 
a  bordered  spectrum  of  roundish  or  oval  form,  with  bright  edges  and  dark  center, 
on  account  of  the  thickness  of  the  lens  increasing  toward  the  pole.  The  weakening 
of  the  light  falling  on  the  retina,  thus  caused,  is  really  very  decided.  This  is  most 
clearly  explained  by  the  dark  shadows  which  partial  cataractous  opacities,  i.  e. 
small  sclerosed  nuclei,  central  capsular  cataracts,  strite  of  commencing  cortical 
cataracts,  &c,  under  favorable  circumstances,  throw  on  the  retina,  and  which  the 
patients  perceive,  as  scotomata.  These  are  most  distinctly  perceived  by  the  entoptic 
method  of  examination.     (See  Scotoma.) 

In  view  of  this  symptom,  the  fact  that  cataractous  opacities,  lying  in  the  region  of  the  pupil, 
cut  the  already  convergent  rays  of  light  in  a  smaller  diameter,  is  of  great  importance,  since,  with 
an  equal  extent,  it  will  weaken  them  far  more  than  a  corresponding  corneal  opacity.  To  this 
must  be  added  the  fact,  that  the  formation  of  cataract  is  almost  always  accompanied  by  a  diminu- 
tion of  accommodation,  and  by  a  false  state  of  refraction  of  the  dioptric  apparatus,  so  that  the 
shadows  caused  by  the  opacities  of  the  lens  have  a  considerable  diameter  when  they  fall  on  the 
retina. 

Hence,  in  nuclear  cataract,  not  only  is  the  accommodation  influenced,  but  a  high  degree  of 
bypermetropia  occurs  from  flattening  of  the  lens.  In  soft  cataracts,  on  the  contrary,  a  myopic 
condition  may  occur.  Indeed,  this  is  frequently  observed  in  laminated  cataract  (Bonders),  and 
depends  sometimes  on  congenital  malformation  of  the  globe;  sometimes  it  is  developed,  and  is 
explained  by  the  circumstance,  that  the  object  must  be  held  unproportionately  near  to  the  eye  for 
sake  of  clear  vision.  In  shrunken  cataracts  of  all  sorts,  the  dioptric  apparatus  is,  of  course, 
adjusted  for  negative  distances;  but  the  wrinkling  of  the  capsule,  dependent  on  the  decrease  of 
the  lens,  shows  itself  by  decided  distortion  of  the  spectra. 

In  central  capsular  cataract,  besides  the  frequent  diminution  in  size  of  the  crystaline,  the 

wrinkling  of  the  portion  of  capsule  covering  the  nodule  is  a  source  of  decided  visual  disturbance. 

■i 

Complications. — The  most  important  are  the  material  changes  in  the  deep,  vasca- 
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lar  parts  of  the  eye,  dependent  on  proliferation  of  tissue,  and  the  thus  caused  functional 
disturbance  of  the  parts  sensitive  to  light.  Such  complications,  with  amblyopia  or 
amaurosis,  exist  in  most  cases  in  which  the  cataract  has  developed  and  formed  under 
the  influence  of  inöamraations  of  the  deeper  parts  of  the  eye.  In  catarata  calcaria, 
cholesterinica,  fibrosa,  ossea,  and  their  varieties,  amaurosis  is  an  almost  constant 
accompaniment. 

Under  such  circumstances,  certain  evident  symptoms  usually  indicate  these  alter- 
ations, with  more  or  less  certainty,  as,  for  instance,  decided  hardness  or  softness  of 
the  globe,  dilatation  of  the  ciliary  vessels  in  the  episcleral  tissue,  decided  increase 
or  diminution  of  the  anterior  chamber,  atrophy  of  the  iris,  immovability  or  slug- 
gishness, contraction  or  dilatation  of  the  pupil,  &c.  Still,  one  or  more  of  these 
symptoms  may  be  present  without  amblyopia,  amaurosis,  or  other  incurable  alteration 
of  the'  parts  sensitive  to  light  existing,  and  vice  versa.  Very  often,  morbid  pro- 
cesses deeply  affecting  the  organization  of  the  parts  in  question  (for  instance,  pure 
retinal  inflammation,  detached  retina,  inflammation  of  the  optic  nerve,  exudative 
choroiditis,  &c),  occur  without  changes  in  the  external  parts  of  the  globe  during 
any  part  of  their  course.  Moreover,  such  disturbances  of  function  often  result  from 
congenital  errors  of  development,  among  which  congenital  cataract  is  particularly  to 
be  mentioned.  In  monocular  cataracts,  developed  in  childhood,  the  complicating 
amblyopia  is  not  unfrequently  simply  the  result  of  continued  disuse  of  the  eye. 
Inasmuch  as  any  of  these  complications  are  of  great,  even  of  all-important,  influence 
on  the  prognosis,  it  is  imperative,  in  a  case  of  cataract,  and  particularly  before 
operating,  to  examine  not  only  all  objective  symptoms,  suggesting  changes  in  the 
A-ascular  parts  of  the  eye,  but  also  the  subjective  symptoms,  especially  the  amount 
and  quality  of  the  sensitiveness  to  light.  This  is  particularly  necessary  where  an 
already-developed  capsular  cataract  exists. 

If  we  were  to  judge  the  functional  activity  of  the  parts  sensitive  to  light  solely  by  the  action 
of  the  pupil,  we  should  be  in  danger  of  error  of  diagnosis  in  not  a  few  cases ;  for  not  unfre- 
quently the  pupillary  margin  is  fixed  by  posterior  synechia,  and,  on  the  other  hand,  the  sensitive- 
ness to  light  may  be  considerably  diminished,  without  the  reaction  of  the  pupil  appearing  much 
lessened  on  a  change  of  light. 

The  most  trustworthy  conclusions  on  this  point  are  to  be  drawn  from  the  distance  at  which  a 
cataractous  eye  can  perceive  the  light  of  a  small  lamp  in  a  darkened  room.  As  a  general  rule,  in 
mixed  and  soft  total  cataracts,  where  the  diffusion  of  the  incident  light  is  complete,  the  light  of 
the  lamp  can  be  clearly  perceived  at  a  distance  of  fifteen  feet  or  more.  We  may  easily  satisfy 
ourselves  on  this  point,  by  alternately  shading  and  exposing  the  light.  In  unripe  cataracts,  fully- 
formed  nuclear  cataracts,  laminated  cataracts,  as  well  as  in  Cataracta  discoidea  and  siliquata,  the 
distance  is  of  course  greater,  if  the  other  parts  of  the  eye  be  normal ;  for  in  these,  more  direct 
light  passes  through,  and  concentrates  to  a  spectrum  of  greater  apparent  brilliancy.  If  the 
accompanying  errors  of  dioptric  adjustment  be  removed  by  proper  glasses,  and  the  spectrum 
thus  diminished,  the  distance  at  which  the  lamp  is  perceived  may  be  considerably  increased.  If, 
on  the  contrary,  amblyopia  exist,  this  distance  is  much  less,  and  it  is  the  shorter,  the  higher  the 
degree  of  functional  disturbance. 

In  congenital  retrogressive  fluid  cataracts,  even  prompt  quantitative  perception  of  light  does 
not  form  sufficient  ground  for  a  favorable  prognosis ;  for  such  cataracts  are  very  thin  and  translu- 
cent, and  therefore  interrupt  but  little  light.  The  patient  should  be  able  to  distinguish  large 
objects  before  we  can  exclude  functional  disorder  of  the  retina.  Indeed,  such  patients  can  occa- 
sionally distinguish  even  small  objects.     (Graefe.) 

The  use  of  colored  spectacles  is  serviceable  in  such  cases.    They  are  to  be  held  before  the  eye 
under  examination.     From  the  power  of  distinguishing  various  colors,  and  particularly  various 
shades  of  the  same  color,  very  certain  conclusions  can  be  drawn  as  to  the  grade  of  functional 
activity  of  the  retina  and  optic  nerve. 
33 
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We  will  occasionally  discover  limitations  and  interruptions  of  the  visual  field,  if  we  move 
a  lighted  candle  or  wax  taper  to  and  fro  near  the  eye,  and  note  the  point  at  which  the  light  i3 
feebly,  or  not  at  all,  perceived. 

It  is  also  well  to  observe  the  svbjective  symptoms  which  often  accompany  inflammatory  pro- 
cesses of  the  deeper  parts  of  the  eye.  But  we  must  bear  in  mind  that  Cholesterin  crystals  exist- 
ing in  cataract  remains,  under  suitable  illumination  may  cause  similar  phenomena — sparks,  colored 
rings,  &c.  The  circumstance  that  such  subjective  symptoms  only  occur  in  bright  light,  and  are 
independent  of  the  circulation  of  the  blood,  easily  distinguishes  them  from  the  symptoms  of 
morbid  retinal  excitement. 

Causes. — 1.  Cataract  is  usually  developed  without  apparent  local  cause. 

a.  The  process  often  begins  before  the  commencement  of  involution  of  the  body, 
iu  manhood,  youth,  or  childhood.  Not  unfrequently  it  is  even  congenital  (Cataracta 
adnata),  and  is  then  often  accompanied  by  some  malformation  of  the  eye-ball, 
myopia,  mikrophthalmia,  &c,  and  the  consequent  functional  disturbances  of  the 
deeper  parts  of  the  eye.  particularly  of  the  retina.  In  many  cas;s  it  is  seen  to  be 
hereditary ;  still,  parents  without  cataract  sometimes  have  children,  all  or  most  of 
whom  have  cataract  either  occurring  in  early  life,  or  congenital,  (ffasner,  Froebe- 
lius,  Schön.) 

The  immediate  cause  is  supposed  to  be  a  faulty  development  of  the  lens,  which  prevents  the 
elements  from  long  maintaining  themselves  at  the  hight  of  evolution,  and  causes  their  premature 
destruction ;  a  proceeding  that  is  analogous  to  the  early  fall  of  the  hair  and  decay  of  the  teeth. 

The  most  common  form  of  cataract  during  youth  is  the  laminated.     It  occurs 
more  frequently  than  all  the  other  forms  together.     Next  to  it  in  frequency  are  soft  f 
and  fluid  total  cataracts,  with  their  various  secondary  changes.     Spontaneous  soft 
nuclear  cataracts,  and  other  partial  cataracts,  are  very  rare. 

In  a  very  large  percent,  of  cases,  laminated  cataract  is  encountered  along  witJi  disease  of  the 
brain  and  its  membrane,  with  rachitis,  Hutchinson's  teeth,  hydrocephalic  shape  of  the  skull,  and 
often  also  with  imperfect  mental  development.  Hence,  many  think  it  depends  on  functional  dis- 
turbance of  the  brain,  as  it  is  thought  that  by  temporarily  changing  the  general  nutrition,  this 
affects  secondarily  the  development  of  the  lens-filaments  and  the  enamel  of  the  teeth.  {Horner, 
Davidson.)  Others  maintain  that  laminated  cataract  always  comes  after  birth,  and  that  great 
agitation  of  the  lens  in  convulsions,  whooping-cough,  &c,  are  the  immediate  cause.  (Arlt.) 

On  these  hypotheses  it  is  difficult  to  understand  why  the  cause  should  act  solely  on  the  layers 
next  to  the  nucleus,  while  the  others  remain  unaffected.  For  the  supposition  that  the  filament 
layers  composing  the  laminated  cataract  form  after  birth,  and  at  the  time  the  cataract  is  developed, 
is  false;  since,  in  extra-uterine  life  the  lens  increases  in  an  equatorial,  not  in  a  sagittal,  direction. 
But  there  is  no  doubt  about  the  perinuclear  strata  alone  becoming  cloudy ;  this  is  shown  object- 
ively iu  the  development  of  arcus  senilis  of  the  lens.  This  last  fact  has  been  used  to  prove  the 
relationship  of  laminated  and  nuclear  cataract.  (Förster.)  The  formation  of  perinuclear  cataract 
has  also  been  observed  as  a  result  of  iritis  or  of  dislocation  of  the  lens.  (Graefe,  Hirschmann.) 
The  connection  between  laminated  cataract  and  brain-disease,  which  is  clearly  proved  by  statis- 
tics, may  originate  in  foetal  life,  and  only  the  incipient  stage  of  the  former  may  exist  at  birth, 
and  may  be  developed  by  any  thing  affecting  the  nutrition  of  the  lens.  The  decided  frequency 
with  which  laminated  cataract  occurs  in  congenital  aud  spontaueous  luxation  of  the  lens,  as  well 
as  its  always  affecting  both  sides,  incline  to  this  view. 

h.  In  the  great  majority  of  cases,  however,  cataract  does  not  occur  till  after  the 
forty-fifth  year,  after  the  commencement  of  gerTeral  involution ;  hence  it  is  con- 
sidered as  especially  a  disease  of  old  age.  Men  are  affected  in  a  larger  percent,  than 
women.  Under  such  circumstances  the  cataract  is  almost  always  hard  or  mixed, 
and  is,  in  fact,  only  a  senile  involution  of  the  lens  that  has  progressed  beyond  the 
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physiological  amount ;  hence  it  is  difficult  or  impossible  to  determine  the  point  where 
cataract  begins. 

c.  "What  may  be  caused  by  a  physiological  involution  may  probably  also  be 
caused  by  other  causes  of  debility,  and  the  old  view  may  be  true,  that  debauchery, 
excessive  anxiety,  intemperance,  and  malaria,  &c,  are  among  the  ultimate  causes  of 
cataract,  or  at  least  hasten  and  favor  the  cataractous  process.  The  observation,  that 
persons  affected  with  cataract  before  the  fiftieth  year  are  often  weak,  debilitated, 
sickly  people,  corresponds  with  this.  , 

■  Such  an  etiological  connection  certainly  exists  between  cataract  and  diabetes. 
A  remarkable  percentage  of  diabetic  patients  are  cataractous,  and  this  takes  place 
at  a  time  of  life  when  the  occurrence  of  cataract  is,  under  other  circumstances,  very 
unusual. 

It  is  mot  the  presence  of  sugar,  or  the  acidity  which  has  been  asserted  to  occur,  in  the  dioptric 
apparatus,  that  chemically  causes  the  destruction  of  the  lens,  but  the  great  affection  of  the  whole 
body,  which,  like  the  premature  senility,  shows  itself  also  in  the  lens.  This  cataract,  therefore, 
is  only  seen  in  high  degrees  of  diabetes  and  in  the  advanced  stages,  when  the  body  is  much  de- 
bilitated, and  it  often  occurs  when  the  production  of  sugar  is  much  diminished.  (Zecorche.) 

Cataract  in  diabetes  has  no  anatomical  peculiarities.  It  is  usually  soft,  and  develops  rapidly, 
as  diabetes  usually  affects  persons  in  youth  or  early  life.  If  diabetes  occurs  in  advanced  age,  the 
cataract  dependent  on  it  is  mixed,  with  a  large  sclerosed  nucleus. 

The  proportionately  greater  frequency  of  its  complication  with  amblyopia  is  peculiar,  and  is  to 
be  remembered  before  commencing  treatment.  The  amblyopia  usually  proceeds  from  an  affec- 
tion of  the  brain  or  of  one  of  the  nerve-trunks,  and,  like  cerebral  amaurosis,  is  characterized  by 
darkening  in  the  visual  field,  and  symptoms  of  atrophy  in  the  optic-nerve  entrance,  its  bright 
white  color,  greater  opacity,  decided  contraction  of  the  central  vessels,  &c.  (Zecorche.) 

It  is  unnecessary  to  mention  that  this  amblyopia  may  occur  in  diabetic  patients,  without 
cataract,  and  the  disturbance  of  vision  must,  under  all  circumstances,  be  greater,  as,  with  the 
general  affection  of  the  nervous  and  muscular  systems,  a  true  paresis  or  paralysis  of  the  apparatus 
of  accommodation  usually  accompanies  high  degrees  of  diabetes. 

Latterly,  Raphania  (ergotism)  has  been  observed  as  a  cause  of  the  formation  of 
cataract.  (J.  Meyr.)  This  variety  develops  slowly,  and  inasmuch  as  the  original 
disease  usually  affects  young  persons,  it  is  ordinarily  soft. 

It  is  not  yet  decided  whether  the  poison,  by  its  specific  action  on  the  ciliary  system,  impairs  the 
nutrition  of  the  crystaline,  or  if  the  cramps,  which  form  the  chief  symptom  of  the  disease,  produce 
the  cataract  mechanically. 

In  another  series  of  cases  the  immediate  cause  of  cataract  lies  in  inflammation  of 
the  deeper  parts  of  the  eye,  especially  the  anterior  parts  of  the  choroid.  The  in- 
flammation may,  in  various  ways,  disturb  the  nutrition  of  the  lens,  and  thus  in 
different  ways  cause  cataract. 

Frequently  the  cellular  layer  of  the  capsule,  or  even  the  lens,  is  drawn  into  the 
inflammation,  its  organization  is  changed,  and  an  indispensable  condition  to  the 
normal  existence  of  the  lens  removed. 

In  other  cases,  the  cataract  is  caused  by  the  inflammatory  process  ending  with 
atrophy  of  the  vascular  organs  of  the  eye,  and  thus  destroying  the  chief  source  of 
nutrition  for  the  lens. 

Frequently  the  immediate  cause  of  cataract  lies  in  the  impairment  of  free 
exchange  of  material,  on  account  of  depositions  on  the  anterior  capsule.  When 
such  products  cover  a  large  part  of  the  capsule,  the  whole  lens  usually  becomes 
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cataractons ;  but  if  the  depositions  are  confined  to  a  small  portion  of  the  surface  of 
the  capsule,  the  cataract  remains  partial. 

Of  course,  in  many  cases  the  pathogenetic  causes  act  together  in  the  production  and  further 
development  of  the  cataract.  It  is  not  fully  decided  whether  a  mixture  of  the  aqueous  humor 
with  extravasated  blood,  &c,  can  alone  cause  cataract.  It  is  probable  that  the  accompanying 
inflammation,  and  the  deposition  of  clots  on  the  anterior  capsule,  may  be  the  cause. 

Sometimes,  moderate  extravasations  of  blood  in  the  aqueous  chambers  have  a  peculiar  and 
lasting  influence  on  the  further  formation  of  a  developing  cataract ;  for  the  hematin  dissolved 
iu  the  aqueous  humor  passes  through  the  capsule,  and  reddens  the  superficial  layers  of  the 
gradually  decomposing  lens. 

Subsequently,  in  the  disintegrated  remains,  it  again  separates,  and  we  then  find  it  collected 
under  the  form  of  dark,  pigment  like  granules  deposited  in  the  cataractous  pulp.  (JBeger.)  More 
rarely,  we  meet  groups  of  beautiful  dark-purple  hematin  crystals.  In  secondary  metamorphoses 
the  cataractous  mass  becomes  very  dense,  almost  cartilaginous,  without  much  diminution  in 
volume  ;  hence  such  cataracts  usually  appear  very  large.  But  at  the  same  time,  from  the  resorp- 
tion of  the  soluble  constituents,  the  transformed  hematin  acquires  the  preponderance,  and  at  last 
gives  the  surface  of  the  cataract  a  purple-brown  or  ink-black  color.  As  the  hematin  does  not 
penetrate  to  the  nucleus,  the  changes  in  it  are  the  same  as  usual,  except  that  it  appears  to  sclerose 
more  frequently.  Such  cataracts  have  been  particularly  described  under  the  name  of  Cataracta 
nigra,  and  have  been  correctly  distinguished  from  bjack  nuclear  cataracts,  which  are  only  a  far- 
advanced  sclerosis.  By  using  oblique  illumination  and  the  ophthalmoscope,  they  are  easily 
recognized.  The  former  shows  very  distinctly  the  brown  or  grayish-black  color,  the  dull  hue  and 
the  inequalities  on  the  lens-surface  caused  by  the  remains  of  the  clots,  and  by  the  ophthalmoscope 
the  complete  obstruction  of  the  pupil  is  shown.  On  examination  with  the  naked  eye,  however, 
the  cataract  may  be  easily  overlooked  on  account  of  the  dark  color  of  the  pupil,  especially  when 
this  is  much  contracted.  Then  the  condition  may  be  readily  mistaken  for  a  high  degree  of 
amblyopia.  This  is,  moreover,  a  usual  complication,  firstly,  because  extravasations  in  the  cham- 
ber are  often  accompanied  by  hemorrhages  in  the  choroid  and  retina;  secondly,  because  exten- 
sive hemorrhages  easily  give  rise  to  functional  disturbances  of  the  eye,  by  atrophy  of  the  part. 

3.  "Wounds  of  the  lens  and  its  appendages  play  an  important  part  in  the  etiology 
of  cataract. 

a.  Very  fine  punctures,  which  do  not  penetrate  deeply,  heal,  -in  some  rare  cases, 
without  leaving  the  least  trace.  Then,  shortly  after  the  injury,  a  superficial  cloudi- 
ness usually  occurs  around  the  wound,  which  is  caused  by  exuberance  of  the  neigh- 
boring cells,  and  later  disappears  again,  as  the  proliferating  cells  become  normal. 
More  frequently,  however,  this  exuberance  leads  to  a  permanent  opacity,  in  whose 
midst,  at  the  point  of  the  capsular  wound,  we  find  thick,  cicatritial,  fatty,  chalky 
masses.    There  is  a  partial  traumatic  cataract. 

As  the  parts  of  the  lens  surrounding  the  puncture  disintegrate  and  swell  up,  they  enter  the 
wound  in  the  capsule,  or  elevate  themselves  somewhat  above  its  edges;  subsequently  they  are 
partially  absorbed,  but  partially  become  calcareous,  especially  when  there  is  auy  severe  inflam- 
mation. Thus  a  sort  of  plug  is  formed,  which  closes  the  capsular  wound  like  a  cicatrix,  but 
often  penetrates  the  lens-substance,  and,  according  to  late  researches,  is  usually  covered  with  a 
neoplastic  hyaline  layer,  a  continuation  of  the  capsule-walls. 

Exceptionally,  extensive  opacities  of  the  lens,  even  such  as  have  been  caused  by  severe 
wounds,  such  as  the  entrance  of  an  arrow,  clear  up  with  very  slight  remains,  and  leave  ouly  a 
proportionally  slight  disturbance  of  vision.    (Ii'essl,  Rydl.) 

But,  in  most  cases,  even  a  small  wound  of  the  capsule  suffices  to  cause  cataractous 
degeneration  of  the  entire  lens.  This  process  always  begins  with  some,  often  with 
very  decided,  swelling  of  the  lens-substance.  As  a  result  of  this  swelling,  the  cap- 
sule not  unfrequently  tears  from  the  edge  of  the  wound,  a  portion  of  the  cataractous 
mass  protrudes,  and  is  absorbed,  while  the  edges  of  the  capsule  retract  and  are  fas- 
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tened  together  by  the  calcifying  remains  of  the  cataract.  The  result  is  a  secondary 
traumatic  cataract.  But  where  the  capsule  is  not  further  torn,  its  wound  is  soon 
closed  by  the  secondary  metamorphoses,  and  the  cataract,  by  these  secondary  meta- 
morphoses, becomes  (according  to  the  density  of  the  crystaline)  a  nuclear  cataract. 
with  a  fatty,  chalky  surface,  a  disc-like  or  dry  capsular  cataract. 

Moreover,  since  the  injury  often  directly  causes  severe  inflammation  of  the  vas- 
cular deep  parts  of  the  eye,  or  excites  it  indirectly  by  swelling  of  the  cataractous 
mass,  causing  irritation  of  the  iris,  true  calcareous  or  fibrous  cataracts  occur,  which 
as  a  rule  are  connected  with  extensive  or  total  posterior  synechia  of  the  pupillary 
border.  Then  we  often  find  the  iris  and  lens  also  adherent  to  the  corneal  wound 
by  tendinous  bands.  Moreover,  the  globe  is  usually  atrophied  by  participation  of 
all  its  parts  in  the  inflammation.  In  not  a  few  cases  this  is  even  so  intense,  that  a 
true  phthisis  of  the  globe  results. 

b.  The  larger  the  wound  in  the  capsule,  the  more  certainly  do  total  cataract  and 
the  last-mentioned  results  of  inflammation  occur,  for  then  the  edges  of  the  capsular 
wound  can  retract  further,  a  larger  piece  of  lens  is  exposed,  hence  the  aqueous  has 
far  greater  effect,  consequently  the  cataractous  disintegration  is  more  rapid  and  the 
swelling  greater.  Wounds  of  the  capsulo  are  particularly  dangerous  in  individuals 
beyond  puberty,  where  the  lens  has  already  attained  a  certain  degree  of  density.  In 
children,  swelled  lenses  irritate  less,  perhaps,  because  they  have  less  consistence,  and 
as  the  absorption  is  very  rapid,  the  injurious  influence  lasts  a  shorter  time.  Indeed,  in 
children  a  wounded  lens  is  much  more  frequently  absorbed,  without  the  eye  being 
endangered  by  inflammation,  than  it  is  in  grown  persons. 

Moreover,  cases  do  occur,  although  rarely,  where  the  capsule  has  been  divided  extensively,  or 
even  by  a  great  number  of  crossing  cuts  or  rents,  and  the  lens  deeply  cut  into,  and  only  a  partial 
cataract  has  resulted.  In  this  the  individual  wounds  are  recognized  as  leaf-like,  thick,  tendin- 
ous, partly  fatty-chalky  depositions,  perpendicular  to  the  surface,  which  are  surrounded  by 
cloudy,  opaque  masses,  and  are  easily  distinguished  from  the  usually  yellowish  and  soft  remains 
of  the  lens,  which  continue  transparent. 

c.  Lacerated  wounds  are  the  most  liable  to  produce  cataract;  such  as  are  often 
caused  when  small  chips  of  metal  (Arlt,  Graefe),  pieces  of  exploded  copper-caps 
(Sichel),  &c,  strike  forcibly  on  the  anterior  surface  of  the  globe,  and  after  penetrating 
the  cornea  and  iris,  lodge  in  the  lens.  These  bodies  sometimes  lie  quite  superficially 
in  the  wound  of  the  capsule.  Then,  when  the  neighboring  parts  of  the  lens  become 
cataractous,  they  are  pressed  out  of  the  wound,  fall  to  the  floor  of  the  aqueous 
chamber,  and,  as  they  are  not  easily  found,  they  cause  atrophy  or  phthisis  of  the 
globe,  with  severe  pain.  Often,  however,  they  press  deeper  into  the  lens,  and  are 
enveloped  by  the  cataractous  substance.  Then,  in  very  rare  cases,  there  is  a  clear- 
ing-up  of  the  turbid  lens-substance,  except  that  in  the  immediate  vicinity  of  the 
foreign  body.  (Bessl.)  Total  cataract  usually  results ;  generally  there  is  even  severe 
inflammation,  which  may  totally  destroy  the  eye,  or  is  at  least  accompanied  by 
extensive  posterior  synechia  of  the  pupillary  margin,  and  causes  the  transformation 
of  a  total  to  a  calcareous  or  fibrous  cataract.  An  important  symptom  in  the  subse- 
quent course  of  this  cataract  is  the  deep  orange-yellow  or  rusty  color  of  the  capsular 
cicatrix  and  its  surroundings.  When  this  coloration  occurs  we  may  reckon  with 
great  probability  on  the  existence  of  a  metallic  body  in  the  cataract.  (Graefe.)  This 
is  of  the  more  service  in  diagnosis,  as  the  corneal  wound  often  leaves  no  perceptible 
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cicatrix,  and  tlie  patient  may  not  know  of  any  precedent  injury,  as  the  latter  is  often 
unattended  by  pain,  and  is  consequently  overlooked. 

Rarely  the  foreign  body  passes  through  the  lens  into  the  vitreous  or  even  into  the  vascular 
membranes  of  the  fundus.  The  results  are,  with  rare  exceptions,  intense  inflammation  and  final 
atrophy  or  phthisis  of  the  globe.  Cases  do,  however,  occur,  where  the  inflammatory  reaction  is 
very  slight  and  temporary,  or  entirely  absent,  and  hence  the  function  of  the  eye  not  altogether 
impaired.  It  may  then  happen  that  the  lens  is  only  clouded  in  the  immediate  vicinity  of  the 
track  of  the  wound,  and  thus  a  partial  cataract  is  formed,  which  traverses  the  otherwise  pellucid 
lens  like  a  thick,  tendinous,  chalky  string. 

4.  In  some  very  rare  cases  entozoa  have  been  found  as  causes  of  cataract.  These 
had  perforated  the  capsule  and  entered  the  lens.  They  were  sometimes  round,  some- 
times flat  worms,  and  were  described  as  filaria  oculi  humani,  monostoma  lentis,  and 
clistoma  oculi  humani  {Nordmann,  Gescheidt).  Quite  recently  a  Cysticercus  has  been 
found  in  the  crystal ine  also.  (Graefe.)  A  further  source  of  cataract  is  central  per- 
foration of  the  cornea.  If  the  posterior  opening  be  small,  the  anterior  capsule 
becomes  attached  to  only  a  small  extent  of  cornea,  and  the  union  is  easily  broken  up 
by  the  renewal  of  the  aqueous,  whereupon  the  plug  remaining  attached  to  the  cap- 
sule is  either  absorbed  or  causes  a  central  capsular  cataract.  But  if  the  diameter  of 
the  perforation  exceeds  half  a  line,  the  separation  of  the  capsule  becomes  more  diffi- 
cult ;  in  many  cases  the  lens  remains  connected  by  the  cicatrical  plug  to  the  cornea, 
and  often  even  with  the  pupil  (Fig.  6).  Then,  as  a  rule,  it  soon  becomes  cataractous, 
and  goes  through  its  secondary  metamorphosis  under  the  influence  of  the  inflamma- 
tory process  causing  the  adhesion.  It  usually  becomes  a  chalky  or  fibrous  cataract, 
whose  decided  shrinking  is  shown  by  deep  folds  in  the  capsule.  These  often  radiate 
from  the  plug,  and  there  is  always  considerable  tension  and  widening  of  the  zonula. 

It  often  happens,  in  large  perforations,  that  the  part  of  the  capsule  pressed  into  the  opening 
bursts  under  the  pressure  of  momentary  muscular  contraction,  and  that  a  part,  or  almost  the  whole, 
of  the  lens  is  evacuated,  while  the  capsule  remains.  Occasionally  even  the  posterior  capsule  is 
torn,  and  a  greater  or  less  amount  of  vitreous  is  lost.  Under  such  circumstances  it  may  excep- 
tionally happen  that  only  a  partj  of  the  lens-matter  remaining  becomes  cataractous,  the  rest 
remaining  transparent.  A  partial  cataract  is  the  result.  As  a  rule,  however,  the  entire  remains  of 
the  lens  become  cataractous,  and  are  mostly  absorbed.  Then  we  at  last  find  the  cataract,  as  an 
irregularly-formed,  chalky,  or  cartilaginous  nodule,  .as  large  as  a  grain  of  hemp  or  pepper, 
attached  to  the  pupillary  margin  at  the  corneal  cicatrix.  If,  after  adhesion  of  the  lens  has 
occurred,  the  cornea  or  cicatrix  itself  protrudes  (on  account  of  the  firmness  of  the  plug  uniting 
them),  the  lens  must  naturally  follow,  the  zonula  is  more  and  more  stretched,  and  finally  tears,  so 
that  the  cataract  is  at  last  attached  only  to  the  concavity  of  the  staphyloma  (Figs.  37,  38,  40). 

6.  Finally,  violent  solutions  of  continuity  of  the  ciliary  processes  are  to  be  men- 
tioned among  the  causes  of  cataract.  These  may  be  produced  by  concussions 
propagated  from  the  bones  to  the  eye,  which  shake  the  zonula  and  dioptric  media. 
Most  frequently,  however,  they  are  caused  by  direct  force  to  the  eye,  as  the  cut  of  a 
whip,  a  blow,  or  kick,  which  compresses  the  globe  in  one  direction,  and,  on  account 
of  the  incompressibility  of  the  dioptric  media,  causes  a  compensating  expansion  of 
the  other  parts  not  immediately  acted  on  by  the  mechanical  force;  hence  a  moment- 
ary expansion  of  the  circle  of  origin  of  the  ciliary  processes  occurs. 

a.  In  some  cases  the  rupture  is  partial.  It  may  then  remain  hidden  for  years,  as  it  does  not 
necessarily  produce  cataract  in  a  short  time.  On  more  careful  examination,  however,  we  notice 
it  from  the  tremulousness  of  the  iris  on  rapid  motious  of  the  eye,  from  the  protrusion  of  one  and 
retraction  of  the  other  half  of  the  iris;  from  the  impairment  of  vision  resulting  from  the  oblique 
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position  and  mobility  of  the  lens  ;  from  the  strongly-myopic  adjustment  of  the  eye,  which  is  a  con- 
sequence of  the  constantly-increasing  convexity  of  the  lens,  resulting  from  the  solution  of 
continuity  of  the  zonula;  finally,  from  the  entire  absence  of  accommodation.  On  dilatation  of 
the  pupil,  also,  the  faulty  position,  inclination,  or  sinking  of  the  lens  is  directly  perceived.  If  the 
formation  of  cataract  has  begun,  there  is  no  difficulty  in  diagnosis,  and  this  is  the  easier  the  fur- 
ther the  secondary  metamorphosis  has  progressed,  since  the  cataract  is  then  quite  irregular  from 
shrinkage,  and  the  zonula  is  torn  further  out  from  the  angle  of  the  wound  ;  moreover,  the  motion 
of  the  iris  and  cataract  increases  (Cataracta  tremulans),  till,  finally,  the  latter  becomes  free,  and 
falls  into  the  anterior  chamber,  or,  if  the  vitreous  has  become  fluid,  it  floats  around  freely  in  the 
eye  (Cataracta  natans),  and,  as  a  mechanical  cause,  constantly  or  at  intervals  gives  rise  to  inflam- 
mation, r 

b.  In  other  cases,  the  crystaline  is  completely  separated  all  around  at  first,  and  is  thrust  into 
the  anterior  chamber,  where  it  lies  wedged  in  between  the  iris  and  the  cornea.  The  iris  then 
appears  much  pressed  back ;  its  curvature  altered;  the  pupil  is  usually  dilated  and  immovable. 
As  its  diameter  shortens,  the  lens  acquires  a  more  spherical  form,  and  is  recognized,  as  long  as  it 
remains  transparent,  by  its  peculiar  reflex,  and  especially  by  the  shadowy  ring  which  appears 
behind  its  free  border,  and  contrasts  strongly  with  the  brilliancy  of  the  latter. 

More  frequently  intense  inflammations  occur,  which  often  destroy  the  eye  by  suppuration  or 
atrophy.  But,  on  the  contrary,  the  crystaline  inclosed  in  its  capsule  may  remain  for  years  lying 
in  the  anterior  chamber,  without  causing  particular  inconvenience.  Most  commonly,  however, 
iritis  occurs,  sometimes  acute,  but  occasionally  originally  chronic.  Frequently  it  may  be  easily 
cured,  often,  however,  not  till  after  the  formation  of  an  amount  of  morbid  product,  which  becomes 
permanent,  and  secures  the  prolapsed  crystaline  permanently  in  its  new  position.  As  a  rule, 
this  iritis  relapses  sooner  or  later,  and  the  relapses  occur  frequently,  so  that,  even  with  the  greatest 
care,  the  patient  can  not  avoid  them.  If  the  lens  be  not  removed,  the  choroid  and  retina  finally 
participate  in  the  inflammation,  the  eye  becomes  amaurotic  and  atrophied,  without,  however, 
becoming  quiet;  the  sensitiveness  is  rather  apt  to  continue,  and  then,  under  new  attacks  of  in- 
flammation, the  eye  is  lost  by  phthisis.  Moreover,  it  is  not  rare  for  irido-choroiditis  to  occur  in 
the  other  eye,  and  injure  its  functions. 

The  crystaline  itself  may  remain  transparent  for  years,  or  may  become  cataractous  only  where 
it  is  attached  by  iritic  deposits.  In  the  course  of  time,  however,  it  decidedly  decreases  in  size, 
especially  in  its  diameter,  and  subsequently  also  in  the  axis,  while  the  lens-substance  itself 
becomes  more  of  a  dirty  yellow.  Finally,  although  occasionally  after  years,  a  cataractous  change 
begins  on  the  surface,  and  progresses  slowly  toward  the  nucleus.  The  atrophy  is  then  more 
extensive,  and  is  the  more  decided  the  smaller  the  sclerosed  nucleus,  which  may  already  exist,  and 
the  less  intense  the  inflammation  caused  and  maintained  by  the  prolapse. 

c.  If  very  intense  mechanical  force  has  acted  on  the  eye,  the  crystaline,  torn  from  its  attachments, 
is  driven  into  the  vitreous.  Then  severe  inflammation  of  the  inner  parts  of  the  eye  almost  always 
quickly  occurs,  and  this  is  the  more  likely,  as  they  usually  have  also  been  torn,  or  there  has  at 
least  been  hemorrhage  from  their  tissues.  If  phthisis  of  the  globe  does  not  result,  the  functional 
power  of  the  eye  is  usually  lost  by  degenerative  atrophy  of  the  choroid  and  retina.  The  vitreous 
then  usually  becomes  fluid,  and  the  crystaline  gradually  becomes  an  atrophied  Cataracta  natans, 
which,  during  motion,  swims  freely  in  the  cavity  of  the  eye,  and  keeps  up  irritation,  if  it  has  not 
been  previously  encapsulated  and  attached  to  some  part  in  the  back  of  the  eye. 

d.  Occasionally,  also,  the  sclerotica  is  ruptured  near  its  anterior  margin,  and,  as  the  dioptric 
media  seek  to  escape  at  the  point  of  rupture,  the  crystaline,  torn  from  the  zonula,  with  or  without 
a  part  of  the  iris,  is  dislocated  into  the  wound,  or  even  under  the  conjunctiva.  Phthisis,  or  at 
least  degenerative  atrophy  of  the  globe,  is  then,  of  course,  a  probable  result.  Still,  under  these 
circumstances,  a  relative  cure  may  exceptionally  occur,  and  a  certain  amount  of  function  of  the 
eye  may  be  preserved.  Then  we  find  the  crystaline  as  a  hard,  at  first  transparent,  but  subse- 
quently opaque,  disc-like  tumor,  under  the  more  or  less  hypersemic  conjunctiva,  which  is  pro- 
truded by  it.  If  the  crystaline  be  not  removed  by  an  operation,  or  by  suppuration,  it  is  encap- 
sulated or  calcified.  It  is  worth  mentioning  here,  that  such  ruptures  of  the  sclera  are  not 
necessarily  accompanied  by  dislocation  of  the  lens  under  the  conjunctiva,  for  similar  protrusions 
of  this  membrane  are  sometimes  caused  by  prolapsed  portions  of  vitreous,  and  they  spontaneously 
disappear  after  a  time. 

e.  The  slighter  resistance  of  the  zonula  explains  why,  under  the  influence  of  a  blow,  the 
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capsule  rarely  bursts  and  permits  the  escape  of  the  lens,  but  is  dislocated  as  a  whole.  Still,  cases 
of  the  former  variety  are  exceptionally  observed.  They  lead  to  results  analogous  to  those  pro- 
duced by  change  of  place  of  the  lens  without  injury  of  the  capsule;  but  if  the  eye-ball  does  not 
suppurate,  they  leave  a  secondary  cataract.    {Mackenzie,  Graff e.) 

There  are  also  congenital  dislocations  of  the  lens,  or,  at  least,  cases  where  it 
occurs  very  soon  after  birth,  without  any  apparently  sufficient  external  cause.  These 
generally  binocular  dislocations  are  called  "spontaneous,"  in  contradistinction  to  the 
"  traumatic,"  which  are  usually  monocular.  They  are  divided  into  ectopia  and  spon- 
taneous dislocations.     (Sippell.)  ± 

By  ectopia  is  understood  a  slight  degree  of  displacement  of  the  lens,  within  the 
ciliary  processes,  with  a  continuance  of  the  normal  attachment.  Spontaneous  luxa- 
tion, on  the  contrary,  is  a  total  removal  of  the  crystaline  from  the  optic  axis,  by 
destruction  or  excessive  tension  of  the  zonula,  and  separation  of  the  attachment 
between  the  posterior  capsule  and  the  hyaloid. 

Ectopia  is  always  congenital,  often  hereditary,  and  frequently  accompanied  by  decided  myopic 
formation  of  the  eye.  The  lens  is  usually  displaced  upward  and  inward.  Its  lower  border  pushes 
the  iris  forward,  while  the  lower  half  of  the  latter  deviates  backward,  and  trembles  greatly. 
When  the  pupil  is  dilated,  the  interval  between  the  lower  border  of  the  lens  and  the  ciliary  pro- 
cesses appears  as  a  blaek  crescent,  contrasting  with  the  bright  border  of  the  lens.  On  ophthal- 
moscopic examination,  on  the  contrary,  the  edge  of  the  lens  appears  as  a  dark,  crescentic  shadow 
in  a  red  field,  sharply  bounded  below,  indistinct  above.  If,  with  a  moderately  dilated  pupil,  the 
patient  "  fixes  "  objects,  they  often  appear  to  have  colored  borders,  and,  on  account  of  the  prismatic 
deviation  caused  by  the  exposed  margin  of  the  lens,  they  often  seem  doubled.  But  they  usually 
appear  broken,  and  also  much  confused,  on  account  of  the  partial  coincidence  of  the  rays  passing 
to  the  retina  through  the  lens,  and  below  it.  With  a  contracted  pupil,  when  the  lower  border  of  the 
dislocated  lens  is  covered  by  the  iris,  the  adjustment  of  the  eye  is  usually  myopic  and  astigmatic. 
But,  if  the  upper  part  of  the  dilated  pupil  be  covered,  and  rays  pass  only  under  the  edge  of  the 
lens,  the  adjustment  is  hypermetropic.  {Bonders.)  This  condition  usually  exists  for  life,  without 
causing  further  changes ;  but  it  gives  an  inclination  to  laminated  cataract,  and  occasionally  to 
deviations  of  the  optic  axes,  during  fixation.     (Graefe.) 

Spontaneous  luxations  are  scarcely  ever  congenital,  but  develop,  sooner  or  later,  after  birth. 
The  immediate  cause  often  remains  unknown.  In  other  cases,  slight  concussion*,  sneezing,  vomit- 
ing, &c,  are  given  as  causes.  A  decided  diminution  of  resistance  of  the  zonula,  and  a  weakening 
of  the  union  between  the  posterior  capsule  and  hyaloid,  are  evidently  indispensable  to  the  occur- 
rence of  a  spontaneous  luxation. 

This  cause  occasionally  depends  on  precedent  inflammation,  on  the  staphyloma 
of  the  anterior  half  of  the  globe  that  it  produces,  and  on  the  accompanying  exces- 
sive tension  of  the  ciliary  processes.  (JRyba,  Heymann.)  Usually,  however,  all 
symptoms  of  such  processes  are  absent ;  the  diminished  resistance  of  the  zonula  is 
probably  congenital.  The  occurrence  of  the  affection  on  both  sides  is  another  proof 
of  this,  and  it  depends  on  the  elongation  of  the  eye,  that  may  be  always  observed. 
In  some  cases  there  is  not  so  much  tearing,  as  tension  or  stretching  of  the  zonula. 
(D.  E.  Müller.)  More  frequently,  only  part  of  the  ciliary  processes  is  ruptured; 
the  lens  waves  about,  attached  to  the  remainder. 

When  the  head  is  quiet  and  upright,  the  lens  appears  sunken  more  or  less  downward,  and 
often  also  to  the  side,  or  to  the  floor  of  the  posterior  chamber,  so  that  its  upper  edge  is  perceived 
in  or  under  the  horizontal  diameter  of  the  pupil.  It  is  also  oblique,  without  being  exactly 
reversed,  as  the  hyaloid  and  vitreous  are  almost  always  preserved.  On  motion  of  the  eye  and 
head,  the  lens  also  moves  ;  either  in  the  posterior  chamber,  or  by  certain  motions  of  the  head,  the 
lens  may  voluntarily  be  thrown  through  the  pupil  into  the  anterior  chamber,  and  brought  back 
again.     This  condition  has  been  called  "  spontaneous  free  motion"  of  the  lens. 
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The  symptoms  of  spontaneous  luxation  require  no  special  distinction  from  those  given  f ;>r 
ectopia.  As  long  as  the  lens  lies  on  the  floor  of  the  posterior  chamber,  the  adjustment  of  the  eye 
is  the  same  as  in  aphakia — that  is,  hypermetropic  ;  but  if  it  approaches  the  pupil,  %r  enters  the 
anterior  chamber,  the  eye  becomes  myopic,  for  then  the  spherical  shape  of  the  lens,  and  its  dis- 
placement forward,  correspond  with  the  myopic  form  of  the  eye. 

The  characteristic  point,  however,  is  the  rapid  change  from  one  to  the  other  of  these  opposite 
conditions,  when  the  vertical  axis  is  inclined  in  certain  directions.  In  spontaneous  luxation, 
vision  is,  as  a  rule,  much  more  indistinct  than  in  simple  ectopia,  as  the  lens  is  set  in  motion,  and 
kept  moving,  by  the  slightest  movement  of  the  head  and  eye,  as  in  following  the  lines  in  reading. 
When  the  lens  lies  in  the  anterior  chamber,  this  condition  is  less  felt,  on  account  of  the  greater 
stability  of  the  crystaline.  But  the  strong  refraction  of  the  light  at  the  rounded  edges  is  a  source 
of  disturbance,  greater  in  proportion  to  the  dilatation  of  the  pupil.  In  addition  to  these  circum- 
stances, convex  and  concave  glasses,  which  might  neutralize  any  temporary  error  of  adjustment, 
are  of  little  service  to  the  patient,  and  of  course  the  entire  absence  of  the  power  of  accommoda- 
tion increases  the  difficulty.  The  luxated  lens  and  its  capsule  usually  remain  transparent  for 
years,  but  it  becomes  smaller  and  almost  spherical.  Finally,  however,  it  always  becomes  cata- 
ractous.  At  first,  by  its  movements  through  mechanical  irritation  of  the  iris,  it  may  lead  to  the 
same  results  as  a  traumatic  dislocation.  But  if  the  spontaneous  dislocation  has  existed  for  some 
time,  and  the  lens  has  become  smaller  and  spherical,  so  far  as  has  been  observed,  inflammations 
rarely  occur. 

Course. — In  general,  we  may  say  that,  where  there  are  no  peculiar  local  causes 
for  the  formation  of  cataract,  it  progresses  more  slowly  the  older  the  individual — 
that  is,  the  harder  and  firmer  the  lens  has  already  become. 

a.  Hard  nuclear  cataracts  often  require  years,  before  they  are  so  far  advanced  as 
to  render  it  impossible  for  the  patient  to  go  about  alone,  and  months  often  pass  with- 
out noticeable  increase  of  the  opacity.  But  a  progressive  (even  if  gradual)  increas- 
ing density  of  the  sclerosed  nucleus,  and  an  increase  of  its  diameter,  with  a  corre- 
sponding flattening  of  surface,  occurs.  Where  the  cataract  has  existed  for  years,  we 
may  expect  a  large  nucleus,  and  must  remember  this  when  undertaking  an  operation. 
Even  the  softening  of  the  superficial  layers  takes  place  very  slowly  in  old  persons. 
The  progress  is  particularly  slow  where  a  fine,  delicate  striation  is  observable  in  the 
cortical  layers,  while  broad  striaa,  with  marked  diminution  of  consistence  of  the 
layers  affected,  usually  indicate  a  rapid  progress  of  the  process.  Where  softening 
of  the  cortical  portion  has  once  begun,  the  progress  is  always  more  rapid  than  in 
sclerosis  of  the  nucleus,  and  it  occasionally  occurs  that,  in  a  few  weeks  or  even 
days,  the  cataract  becomes  complete,  after  the  nucleus  had  required  years  to  attain 
a  high  degree  of  opacity.  The  secondary  changes  of  the  cataractous  cortical  layers 
ordinarily  proceed  very  slowly,  especially  when  the  circumstances  are  unfavorable, 
to  a  complete  softening.  In  fact,  we  not  unfrequently  find  mixed  cataracts,  that  have 
existed  for  years,  in  whose  cortical  layers  the  secondary  metamorphosis  appears 
scarcely  to  have  commenced.     For  actual  atrophy,  several  years  are  required. 

b.  Soft  cataracts,  on  the  contrary,  are  formed  in  several  months,  at  most  in  one 
or  two  years,  and  go  through  the  secondary  changes  also  in  a  proportionately 
shorter  time.  They  advance  with  peculiar  rapidity  when  arising  from  external 
causes,  especially  wounds.  Then,  occasionally,  in  a  few  days  we  find  the  cataract 
fully  developed,  or  even  affected  with  secondary  changes.  Where  inflammation  or 
atrophy  of  the  vascular  parts  of  the  eye,  disturbance  of  nutrition  of  the  body,  or 
original  fault  of  development,  are  the  causes,  the  process  usually  goes  on  more  slowly, 
and  this  occurs  the  more  gradually,  the  greater  the  development  of  the  lens  at  the 
time  of  the  commencement  of  the  cataract — that  is,  the  firmer  its  elements  have 
already  become. 


522  CATARACT.      RESULTS. 

Still,  numerous  exceptions  occur  to  this  rule.  Cases  are  known,  where,  in  individuals  beyond 
thirty,  they  have  fully  developed  in  a  few  weeks  or  even  days,  and,  on  the  contrary,  where  in 
children  an  existing  cataract  has  steadily  or  interruptedly  gone  on  for  years  before  complete  de- 
velopment. 

c.  Partial,  like  soft  cataracts,  usually  develop  rapidly,  and  then  become  station- 
ary, as  the  atrophied  elements,  by  their  secondary  metamorphoses,  gradually  pass 
into  permanent  forms,  without  the  process  proceeding  further.  This  is  pardcularly 
true  of  central  capsular  cataract  and  its  varieties.  As  a  rule,  these  exist  till  ad- 
vanced age  without  any  very  decided  change  occurring,  or  a  transformation  into 
total  cataract  threatening.  More  extensive  partial  cataracts  are  less  stable,  for  in 
them,  after  several  years  or  in  advanced  age,  a  continuance  of  the  process  and  a 
consequent  formation  of  total  cataract  often  occurs. 

Laminated  cataract  is  almost  always  developed  in  childhood  or  youth,  and  ex- 
tends rapidly,  then  becomes  stationary  for  a  longer  or  shorter  period,  usually  for 
years,  but  rarely  continues  as  such  far  into  maturity.  After  it  has  existed  for  some 
time,  secondary  metamorphoses  gradually  show  themselves  in  the  cataractous  laminae, 
and  in  the  course  of  time  somewhat  change  the  appearance  of  the  cataract.  All  at 
once,  and  without  perceptible  cause,  the  process  sooner  or  later  goes  on,  the  diffuse 
spotted  or  striated  opacities  peculiar  to  cortical  cataracts  show  themselves  in  the 
superficial  strata;  these  sometimes  quickly,  sometimes  gradually  extend,  with  or 
without  interruption,  and,  -arrived  at  a  certain  point,  again  stop  to  take  on  another 
form  from  secondary  metamorphosis.  Then  we  have  a  cataract  whose  cortical  por- 
tion is  much  atrophied,  partly  transformed  to  a  fatty,  chalky  mass,  partly  to  a 
tendinous  net-work  or  to  large  flakes  attached  to  the  capsule,  while  the  nucleus  pre- 
serves its  normal  consistence  and  transparency,  but  appears  very  yellow.  Finally, 
however,  this  becomes  cataractous  or  sclerosed ;  the  cataract  becomes  total. 

Here  also  the  appearance  of  broad  opaque  stripes,  with  coarse  points  and  spots  lying  between 
them,  indicates  a  rapid  progress  of  the  disease,  while  very  fine  striae  in  small  numbers,  as  well  as 
a  diffuse  or  finely-punctated  cloudiness,  lead  us  to  expect  a  slow  advance. 

It  is,  of  course,  understood  that  an  increase  of  the  cloudiness  is  accompanied  by  a  decrease  of 
vision.  This  usually  causes  the  patient  to  apply  to  the  surgeon,  and  hence,  clinically,  we  meet 
far  more  of  such  imperfect  and  progressive  laminated  cataracts  than  of  pure  ones. 

d.  Cataracts  dependent  on  purely  local  causes  usually  remain  limited  to  the 
affected  eye,  and  there  is  no  proof  for  the  assumption  that  they  cause  an  inclination 
to  cataract  in  the  other  eye.  On  the  other  hand,  cataracts  which  depend  on  consti- 
tutional, senile,  or  pathological  involution  of  the  body,  or  originate  in  faults  of  de- 
velopment, almost  always  occur  in  both  eyes.  This  occurrence  is  often  simultane- 
ous in  both  eyes,  and  then  the  process  usually  goes  on  more  rapidly  in  one  eye  than 
in  the  other.  In  most  cases,  however,  cataract  appears  first  in  one  eye,  and,  after 
developing  there  to  a  certain  extent,  the  morbid  process  begins  iu  the  other  eye. 

Results. — These  regard  first  the  condition  of  the  crystaline  and  the  disturbance 
of  vision  associated  with  it ;  but  secondly  the  functions  of  the  other  parts  of  the  eye ; 
for  experience  teaches  that,  under  certain  circumstances,  these  are  endangered  by 
cataract. 

A.  Under  favorable  circumstances,  inflamed  lens-elements  may  again  become 
normal.  Indeed,  we  not  unfrequently  see  the  delicate  cloudiness  of  the  super- 
ficial layers  of  the  lens,  which  occurs  in  iritis,  and  which  is  undoubtedly  to  be 
regarded  as  phakitis  (capsulitis),  completely  disappear  after  the  termination  of  the 
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process  of  proliferation.  Then  the  unchanged  refractive  condition  of  the  eye  is  a 
proof  that  the  clearing-up  has  not  occurred  at  the  expense  of  the  portion  of  lens  that 
■was  inflamed.  But  this  occurs  not  only  with  delicate  opacities ;  sometimes,  under 
the  same  circumstances,  dense  opacities  of  the  external  layers  occur,  and  give  the 
appearance  of  fully-formed  cortical  cataracts.  Even  these  sometimes  disappear,  and 
the  former  power  of  adjustment  is  restored. 

It  is  different  with  cataractous  opacities  in  the  strict  sense,  i.  e.  those  dependent 
on  destruction  or  atrophy  of  the  parts.  It  is  doubtful  if  a  perfect  cure  is  possible 
in  these  cases,  but  it  is  maintained  that  it  has  occurred  spontaneously  {Himly,  Ed. 
Jaeger),  and  as  a  result  of  various  methods  of  treatment. 

It  is  said  that  there  is  most  probability  of  a  spontaneous  cure  in  incompletely  developed  cataract 
of  the  superficial  layers,  especially  in  striated  opacities  of  the  middle  layers  of  the  posterior 
cortical  strata,  which  either  exist  alone  or  ivith  short  processes  running  over  the  equator  of  the 
lens  into  the  anterior  cortical  layers,  and  which  have  long  remained  stationary.  {Ed.  Jaeger?) 

On  the  other  hand,  a  relative  cure,  or  at  least  a  diminution  of  the  disturbance 
of  vision,,  is  not  unfrequently  accomplished  by  a  complete  absorption  of  the  cata- 
ractous portion  of  the  lens,  as  well  as  by  a  displacement  of  the  entire  crystaline. 

1.  For  resorption  alone  to  fulfill  such  an  aim,  presupposes' softened  lens-matter. 
In  sclerosed,  calcareous,  fibrous,  &c,  lenses,  resorption  is  far  too  slow  and  incomplete 
for  us  to  expect  a  favorable  result  from  it. 

a.  Where  the  capsule  is  uninjured,  the  resorption  of  even  soft  lens-matter  is  diffi- 
cult, and  it  rarely  disappears  from  the  closed  capsule  as  a  result  of  absorption. 

It  occurs  most  readily  in  partial  cataracts  in  young  persons,  but  particularly  in  incompletely 
developed  cortical  cataracts.  The  clearing-up  always  takes  place  at  the  expense  of  the  extent 
and  shape  of  the  crystaline,  whose  surfaces  flatten  out  correspondingly,  and  usually  become 
irregular,  while  a  shrinking  usually  begins  from  the  equator.  This  is  accompanied  by  a  hyper- 
metropic adjustment  of  the  eye,  and  an  indistinctness  of  the  circles  of  dispersion,  as  well  as  by  an 
almost  complete  absence  of  the  power  of  accommodation. 

In  most  cases,  under  such  circumstances,  the  absorption  is  incomplete ;  the 
existing  opacities  diminish  only  with  corresponding  diminution  and  change  of  form 
in  the  lens ;  they  break,  split  up ;  cavities  form  in  the  thickening  opacity,  which 
finally  present  only  heaps  of  points,  spots,  strise,  &c.  These  are  formed  of  fatty, 
chalky,  white,  opaque  masses,  and  appear  scattered  in  the  transparent  lens-substance, 
and  leave  larger  or  smaller  intervals  for  the  passage  of  direct  rays  of  light. 

Thus  occasionally,  in  extensive  cortical  opacities,  which  have  remained  stationary  for  a  long 
while,  in  partial  cataracts  of  all  kinds  (traumatic  included),  and  particularly  in  laminated  cata- 
racts, the  vision,  which  has  been  much  affected,  or  entirely  lost,  is  improved  to  a  considerable 
extent,  and  retained  at  the  same  point,  if  the  cataract  does  not  progress. 

In  total  cataract,  resorption  alone  is  insufficient  to  cause  a  decided  improvement  of  vision. 
Still,  sometimes,  fluid  total  cataracts,  as  a  result  of  progressive  resorption,  shrink  together  to  a 
thin  dry  membrane,  which  may  acquire  a  high  degree  of  tfanslucency,  and  permit  the  patient  to 
go  alone  with  difficulty.  By  almost  complete  absorption  of  the  affected  portion  of  lens,  such  a 
cataract  may,  exceptionally,  become  so  transparent,  that  the  patients  can  see  sharply,  or  even 
read  small  print,  with  the  aid  of  suitable  glasses,  or  possibly  without  them.  The  same  thing  may 
possibly  occur  in  mixed  cataracts  with  fluid  surfaces,  as  the  cortical  portions  are  almost  entirely 
absorbed,  so  that  a  certain  amount  of  direct  light  passes  not  only  through,  but  by  the  side  of  the 
diaphanous  nucleus. 

o.  If  the  capsule  be  opened  by  an  external  injury,  or  by  an  operation,  and  the 
dioptric-fluids  thus  permitted  to  act  directly  on  the  cataractous  lens,  resorption  is 
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more  effective,  and,  under  otherwise  normal  circumstances,  is  seconded  by  the  power 
of  the  edges  of  the  capsule  to  fold  up  and  retract  toward  the  equator. 

In  these  cases  it  is  usually  indifferent  whether  the  injury  of  the  capsule  has 
caused  the  cataract,  or  has  occurred  after  the  cataract  has  begun,  and  progressed 
more  or  less  in  its  development.  The  result  depends  more  on  the  length  and  depth, 
the  number  and  direction,  of  the  individual  wounds  of  the  capsule,  on  the  consistence 
of  the  different  layers  of  the  lens,  and  on  the  intensity  with  which  the  vascular 
parts  of  the  eye  react  after  the  injury» 

a.  Of  course,  a  simple  linear  wound  of  the  capsule  produces  no  decided  gaping  of 
the  opening.  Hence  it  gives  but  little  opportunity  to  the  fluids  to  act  on  the  lens- 
matter;  consequently  the  disintegration  and  resorption  of  the  cataract  is  usually 
slight.  If  the  wound  is  very  short,  it  often  closes  again,  with  or  without  leaving  a 
fatty,  chalky  cicatrix  ;  but,  if  longer,  it  becomes  lance-shaped.  In  either  case  the 
resorption  is  incomplete,  no  matter  how  favorable  the  conditions  may  be  otherwise. 
At  most,  the  two  halves  of  the  capsule  approach  each  other,  and  become  attached 
by  the  secondary  metamorphoses  of  the  cataract.  The  result  is  a  secondary  cataract, 
which  is  distinguished  from  the  ordinary  Cataracta  siliquata  or  discöidea,  by 
the  appearance  on  its  anterior  wall  of  a  fatty,  chalky  cicatrix,  or  a  lance-shaped 
slit  with  elevated  edges,  which  is  covered  posteriorly  by  the  usually  opaque  posterior 
capsule.  But  if  the  posterior  capsule  was  also  wounded,  the  vitreous  may  lie  in  the 
wound,  and,  by  aid  of  suitable  glasses,  distinct  and  sharp  vision  may  be  obtained. 

ß.  If  the  capsule  be  opened  by  a  flap-wound,  or  by  a  series  of  intersecting 
cuts,  the  circumstances  may  be  more  favorable,  because  the  edges  of  the  wound  or 
flap  retract  by  rolling  up  and  folding  together.  The  dioptric  fluids  then  act  on  a 
greater  portion  of  the  lens;  hence  the  disintegration  is  usually  very  rapid,  and  when 
it  occurs  with  great  swelling,  is  not  uufrequently  accompanied  by  a  further  tearing 
of  the  capsule  from  the  angle  of  the  wound,  which  favors  the  retraction  of  the  edges 
to  the  margin  of  the  lens.  The  part  of  the  crystaline  lying  in  the  capsular  opening 
is  then  usually  completely  absorbed,  if  particular  circumstances  do  not  prevent.  The 
portions  covered  by  the  remains  of  the  capsule,  however,  always  leave  a  detritus, 
which  becomes  at  least  partially  calcareous,  and  renders  adherent  the  halves  of  the 
capsule  lying  next  to  each  other. 

If  both  the  anterior  and  posterior  capsule  have  been  extensively  divided,  the 
cataract  presents  a  sort  of  ring-shaped  cushion,  which  contains  disintegrating  cataract 
substance,  and  has  an  envelope,  formed  of  the  peripheral  parts  of  the  two  halves  of 
the  capsule.  The  inner  border  of  this  ring  is  formed  by  the  calcareous  remains  of 
the  lens,  and  at  the  outer  side  is  united  with  the  ciliary  body  by  the  zonula.  If  the 
wound  of  the  capsule  extend  to  the  equator,  or  if  pieces  have  been  torn  out  from  the 
periphery  of  the  capsule,  this  ring-shaped  cushion  appears  to  have  gaps  in  it;  it 
borders  only  portions  of  the  ciliary  body  ;  at  others,  all  trace  of  it  is  absent,  or  only 
a  few  cloudy  shreds  appear.  This  cushion  is  completely  covered  by  the  iris,  the 
pupil  appears  clear,  and  direct  rays  pass,  as  in  a  normal  one. 

But  if  the  posterior  capsule  has  remained  uninjured,  it  subsequently  appears 
stretched  in  the  opening  of  the  crystaline  cushion,  as  in  a  frame.  Sometimes  it 
appears  bulged  forward ;  this  is  to  be  explained  by  the  increase  of  the  vitreous.  It 
may  always  retain  its  transparency,  but  not  unfrequently  it  becomes  cloudy,  or  sub- 
sequently loses  its  pellucidity  by  a  more  or  less  thick  deposit  consisting  of  cells  or 
their  derivatives,  which  form,  by  proliferation,  on  the  anterior  surface  of  the  pos- 
terior capsule,  and  subsequently  change  in  various  ways. 
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These  processes  usually  occur,  when  the  posterior  cortical  layers  were  not 
entirely  disintegrated  at  the  time  the  capsule  was  wounded,  but  preserved  their 
character  of  filament-cells,  and,  consequently,  the  possibility  of  inflammatory  pro- 
liferation. 

If  the  splitting  of  the  anterior  capsule  were  incomplete,  and  thus  only  short 
edges  formed,  which,  on  account  of  the  position  of  the  wound,  could  retract  but 
little,  the  inclosure  of  the  peripheral  portions  of  the  lens  occasionally  forms  a 
cushion-like  frame,  it  is  true,  but  its  opening  is  generally  covered  by  cloudy  mem- 
branous offshoots,  which  consist  of  the  middle  portions  of  the  two  capsules  glued 
over  each  other  by  a  fatty,  chalky  cataractous  layer,  and  as  they  only  leave  a  portion 
of  the  pupil  free,  they  always  cause  a  decided  limitation  of  the  visual  power. 

y.  In  order  that  the  edges  of  the  capsule  may  retract,  it  is  absolutely  necessary 
that  it  should  not  be  deprived  of  its  elasticity  by  iritic  depositions,  products  of  cap- 
sulitis, or  fatty,  chalky  deposits  on  the  inner  wall.  Even  very  thin  deposits,  whether 
on  the  inner  or  outer  wall,  offer  decided  obstacles  to  the  reaction.  When  of  a  cer- 
tain thickness,  they  suffice  to  hold  even  small  and  long,  almost  linear,  shreds  in  their 
original  position.  Thus  the  reunion  of  capsular  shreds,  lying  near  each  other,  is 
much  fiivored,  and  the  direct  action  of  the  dioptric  fluids  on  the  cataractous  lens- 
matter  is  greatly  limited.  Hence,  under  such  circumstances,  resorption  usually  ac- 
complishes less,  but,  on  the  contrary,  the  calcareous  formation  is  usually  extensive. 

5.  The  condition  of  the  individual  layers  of  the  lens — that  is,  the  form  and 
degree  of  development  of  the  existing  cataract — have  a  great  influence  on  the 
anatomical  appearance.  In  general,  under  otherwise  similar  circumstances,  the 
absorption  of  the  disintegrating  lens,  and  the  retraction  of  the  capsular  shred3,  are 
usually  the  more  rapid  and  complete,  the  softer  the  individual  constituents  of  the 
lens.  In  this  regard  fluid  cataracts  stand  first,  if  secondary  changes  have  not  begun 
very  early  in  them,  and  the  capsule  has  not  been  robbed  of  its  natural  elasticity 
by  fatty,  chalky  deposits.  Soft  cataracts,  in  which  the  softening  has  advanced  to 
the  center,  especially  those  of  starchy  consistency,  are  therefore  regarded  as  the 
most  favorable.  Moreover,  in  the  partial  and  incomplete  cataract  of  children  or 
young  persons,  resorption  usually  goes  on  very  rapidly,  and  often  very  small  wounds 
suffice  to  render  the  pupil  almost  or  entirely  free.  After  puberty,  however,  the 
consistence  of  the  nucleus  opposes  a  rapid  and  complete  absorption. 

But  the  difficulties  increase  in  proportion  as,  with  advancing  age,  the  density  and 
extent  of  the  nucleus  increase.  Hard  nuclear  and  mixed  cataracts  (when  the 
sclerosed  part  is  of  considerable  size)  are  not  much  affected  by  simple  division,  even 
if  this  extends  to  the  nucleus.  But  this  is  true,  to  a  still  higher  degree,  of  cataracts 
far  advanced  in  secondary  metamorphosis,  as  the  Cataracta  siliquata,  discoidea, 
calcarea,  fibrosa.  Here,  in  order  that  a  part  of  the  pupil  may  be  passable  for  direct 
light,  large  portions  mnst  be  torn  out  of  the  anterior,  or  both  capsules,  and,  with  the 
nucleus  (if  sclerosed),  removed  from  the  optic  axis. 

e.  The  condition  of  individual  lens-strata  influences  very  much  the  amount  of 
the  swelling  dependent  on  the  cataractous  disintegration,  and  thus,  also,  to  a  certain 
extent,  the  amount  of  danger  from  inflammatory  reaction.  (G-raefe.)  In  pultaceous 
disintegration,  and  particularly  in  parts  of  the  lens  far  advanced  in  secondary 
metamorphosis,  there  is  little  or  no  swelling.  Even  large  pieces  of  sclerosed  nuclei 
swell  but  little,  as  they  are  only  slowly  affected  by  the  dioptric  fluids.-  Mechanical 
irritation  of  the  vascular  parts  of  the  eye  are,  therefore,  only  to  be  feared  from  such 
cataract's  when  they  protrude  from  the  capsule,  or  even  fall  to  the  floor  of  the 
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chamber,  and  come  in  direct  contact  with  the  iris.  Small  portions  of  sclerosed 
nucleus,  on  the  contrary,  under  favorable  circumstances,  swell  more.  As  they  present 
a  relatively  greater  surface  to  the  dioptric  fluids,  the  disintegration  may  result  more 
rapidly.  Under  otherwise  similar  circumstances,  transparent,  or  even  cloudy  lens- 
matter,  having  a  normal  or  nearly  normal  consistence,  swells  most,  and  does  so  the 
more  rapidly,  the  more  extensively  the  capsule  and  lens  have  been  divided. 

Other  things  being  equal,  the  mechanical  irritation  of  the  vascular  parts  of 
the  eye,  accompanying  the  swelling,  is  the  greater  and  more  dangerous,  the  greater 
the  density  of  the  swelled  parts  coming  in  contact  with  the  iris.  Indeed,  in  children, 
enormous  swelling  of  the  lens  is  often  borne  without  severe  inflammation  occur- 
ring, while  even  at  puberty  comparatively  slight  swelling  usually  excites  intense 
reaction.  But  from  this  point  the  bad  results  increase,  and  in  advanced  age  a 
small  piece  of  lens,  projecting  from  a  slight  puncture,  will  often  suffice  to  excite 
very  injurious  inflammation.  Here  comes  into  question  the  difficulty  of  resorption 
(which  increases  with  the  density  of  the  swelled  part),  that  is,  the  duration  of  the 
mechanical  irritation.  Independent  of  this,  however,  the  age  itself  is  of  great  im- 
portance, as  experience  shows  that  the  eyes  of  children  suffer  less  from  injuries  than 
those  of  grown  persons. 

These  dangers  from  swelling  depend  greatly  on  the  extent  and  duration  of  the  action  of  atro- 
pine, so  that,  under  otherwise  similar  circumstances,  the  swelling  may  be  considered  less  dangerous 
when  the  iris  dilates  rapidly  and  permanently  under  atropine,  and  can  be  kept  out  of  the  reach 
of  the  pieces  of  cataract.  (Graefe.)  Of  course  also  individual  inexplicable  peculiarities  have  an 
influence.  These  sometimes  cause  quite  nnproportiotiate  reaction,  or  even  purulent  destruction 
of  the  globe,  where  it  was  least  expected ;  while,  on  the  other  hand,  in  exceptional  cases  they 
lessen  the  danger  of  the  most  serious  injuries  to  the  vascular  parts  of  the  eye. 

The  amount  of  influence  exercised  by  the  chemical  effect  of  the  disintegration  of  the  cataract 
is  undetermined.  The  vital  influence  of  the  process  of  proliferation,  which  occurs  in  the  still 
living  elements  of  the  lens  adherent  to  the  capsule,  are  certainly  very  important.     (Graefe.) 

If  inflammations  thus  excited  run  their  course  without  noteworthy  injury  of  the 
vascular  parts  of  the  eye,  they  are  nevertheless  injurious,  for  they  not  only  delay, 
bu*t  often  prevent  resorption,  and  favor  the  transformation  of  the  exposed  parts  of 
the  cataract  to  permanent  forms.  On  the  one  hand,  as  a  result  of  the  iritis,  pos- 
terior synechia  readily  forms ;  thjs  prevents  the  retraction  of  the  capsular  shreds ; 
and,  on  the  other  hand,  the  process  easily  affects  the  capsular  epithelium,  and  hence 
goes  to  the  lens-elements  proper.  At  least,  under  such  circumstances,  the  parts  of 
the  lens  lying  in  the  capsular  opening  often  thicken  decidedly,  and,  after  a  while, 
present  actual  membranes  of  fibrous  appearance,  or  chalky  masses,  which  close  the 
capsular  opening  anteriorly,  and  often  even  form  over  it  a  neoplastic  hyaline  mem- 
brane, while  the  contents  of  the  capsule,  transforming  to  chalk  or  Cholesterin,  become 
permanent,  and  the  cataract  acquires  the  appearance  of  one  developed  under  severe 
inflammation. 

2.  Another  way  for  the  relative  cure  of  cataract  is  rupture  of  the  zonula,  which 
permits  displacement  of  the  crystaline.  It  is  of  course  understood  that  the  causes 
of  such  a  loosening  from  the  ciliary  body  are  the  same,  whether  the  lens  be  catarac- 
tous  or  transparent.  However,  circumstances  are  always  more  favorable  for  a 
partial  or  total  detachment  of  the  crystaline  in  cataracts,  especially  such  as  are  far 
advanced  in  regressive  metamorphosis.  Apart  from  the  fact  that  the  zonula  rarely 
remains  undisturbed  in  atrophy  of  the  lens,  an  irregular  traction  on  the  zonula  is 
often  caused  by  shrinking  of  the  lens ;  hence  this  is  unproportionately  stretched. 
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Then,  only  a  slight  external  force,  often  only  a  strong  contraction  of  the  recti  mus- 
cle?, is  required  to  cause  a  rupture  of  the  zonula.  If  the  vitreous  be  fluid,  as  not 
nnfrequently  happens  where  the  cataract  has  been  developed  nnder  severe  inflam- 
mation, the  strong  vibrations  in  which  the  fluid  is  thrown,  by  rapid  movements  of 
the  eye,  often  suffice  to  cause  a  rupture  of  the  zonula. 

If  the  zonula  be  torn  to  only  a  slight  extent,  on  account  of  its  weight,  the  cata- 
ract sinks,  sometimes  to  cvne  side,  sometimes  to  the  other,  and  so,  perhaps,  exposes 
parts  of  the  pupil.  To  this  is  to  be  added  the  fact  that,  after  separation  of  the 
zonula,  the  impediment  to  a  shortening  of  the  diameter  of  the  lens  is  removed. 
But,  if  the  lens  be  diminished  in  all  its  dimensions,  a  large  part,  or  perhaps  the 
whole  of  it,  will  remain  permanently  free. 

So  long  as  a  cataract  that  has  thus  shrunk  continues  attached  to  the  ciliary  body, 
by  the  zonula,  it  can  not,  it  is  true,  remove  from  its  position,  but  it  follows  all  the 
vibrations  of  the  vitreous  and  aqueous,  and  appears  as  a  tremulous  cataract.  From 
these  oscillations  and  the  mechanical  irritation  of  the  iris,  it  readily  causes  acute, 
and  often  very  injurious,  inflammation.  More  frequently,  however,  it  causes  chronic 
irido-choroiditis,  winch  easily  ruins  the  eye,  and  may  even  sympathetically  affect 
and  endanger  the  other  eye.  But  sometimes  the  cataract  is  gradually  fixed  in  its 
position  by  these  inflammations,  and  rendered  harmless,  or  the  motions  are  tolerated, 
and  do  not  produce  any  great  reaction. 

If  the  tremulous  cataract  does  not  become  attached  to  the  vascular  parts  around 
it,  the  separation  of  the  zonula  usually  progresses,  on  account  of  the  tension  caused 
by  the  oscillation,  and  finally  becomes  a  floating  cataract — a  condition  which  may 
also  occur  originally,  as  a  result  of  an  external  mechanical  force,  producing  total 
rupture  of  the  ciliary  processes. 

A  cataract,  torn  entirely  loose  from  its  normal  attachments,  occasionally  sinks, 
and  becomes' attached,  by  inflammatory  products,  to  the  floor  of  the  posterior  cham- 
ber, and  is  thus  possibly  rendered  permanently  harmless.  More  frequently,  how- 
ever (whether  irido-choroiditis  occurs  or  not),  it  remains  free  for  a  long  time,  and 
sometimes  comes  into  the  anterior  chamber,  and  again  goes  back.  If  it  remains  long 
in  the  anterior  chamber,  it  usually  excites  severe  inflammation  by  its  mechanical  influ- 
ence on  the  iris.  This  is  rarely  confined  to  the  iris,  but  is  more  apt  to  extend  to  the 
entire  globe,  and  destroy  it  by  atrophy  or  phthisis.  If  the  vitreous  were  fluid  when 
the  lens  became  detached,  or  if  it  became  fluid  as  a  result  of  the  inflammation 
excited  by  the  movable  cataract,  the  latter  may  float  about  the  whole  interior  of  the 
eye.  Sometimes  it  appears  in  the  anterior  chamber,  again  sinks  to  the  bottom  of 
the  eye,  till  finally  it  becomes  attached  somewhere  by  the  inflammation,  or  the  globe 
shrinks  from  atrophy  or  phthisis. 

B.  The  disturbances  of  vision  caused  by  cataract  may,  under  certain  circum- 
stances, have  a  secondary  influence  on  the  functional  power  of  the  parts  sensitive  to 
light,  and  the  muscles. 

If  the  cataract  does  not  develop  till  after  puberty,  or  in  mature  age,  these  sec- 
ondary lesions  rarely  threaten.  Such  cataracts,  it  is  true,  appear  not  nnfrequently 
accompanied  by  amblyopia,  and  occasionally,  also,  by  disturbance  of  movement; 
but  these  are  accidental  complications,  or  they  come  from  the  same  cause  as  the 
cataract.  Where  the  cataract  has  existed  for  several  years,  particularly  if  only  on 
one  side,  the  greatest  misfortune,  at  this  age,  usually  is  that,  after  a  successful  opera- 
tion, the  patient  can  not  make  out  quite  well  the  impressions  received  by  him,  and 
requires  long  practice  to  gain  the  full  benefit  of  the  reacquired  visual  power. 
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The  circumstances  are  more  unfavorable,  when  the  cataract  has  been  developed 
in  early  childhood,  or  during  foetal  life ;  and  this  is  the  more  important,  as  a  consid- 
erable extent  of  such  cataracts  is  accompanied  by  incomplete  development  in  the 
other  parts,  and  by  visual  disturbances  dependent  on  them.  If  the  cataract  be 
double,  nystagmus  usually  occurs  early.  This  increases  in  intensity  with  time,  and 
soon  causes  a  strabismus  of  one  of  the  eyes.  Besides  this,  experience  shows  us  that 
the  functional  activity  of  the  retina  often  diminishes  at  the  same  time ;  this  diminution 
increases  if  the  operation  be  postponed,  and  often  becomes  an  actual  binocular 
amblyopia  before  the  commencement  of  puberty,  and  renders  fruitless  all  attempts 
at  cure.  If  the  cataract  be  and  remain  monocular  for  years,  amblyopia  and  stra- 
bismus of  the  cataractous  eye  is  a  very  usual  result.  It  is  true,  however,  that  cases 
have  occurred  where  cataracts  developed  in  early  life  have  been  operated  on  at  an 
advanced  age,  with  the  best  results,  and  the  eye  has  retained  its  general  position 
and  mobility.     (Graefe,  Knapp.) 

Treatment. — By  this  we  attempt  to  cause  incipient  cataracts  to  recede,  or  at 
least  impede  their  course.  "Where  the  cataractous  cloudiness  is  solely  the  expres- 
sion of  a  recent  inflammation,  which  is  running  its  course,  we  may  often  fulfill  this 
indication  by  proper  antiphlogistic  treatment ;  otherwise  we  must  attempt  to  diminish, 
as  much  as  possible,  the  disturbance  of  vision  accompanying  the  formation  of  the 
cataract,  until  its  removal  from  the  axis  of  vision  can  be  most  easily  and  safely 
accomplished. 

A.  1.  It  is  at  least  doubtful  if  cataracts  can  be  caused  to  recede  by  therapeutic 
measures. 

It  is  true,  several  credible  authors  say  they  have  seen  existing  cataractous  opacities  clear  up 
under  the  systematic  use  of  mercury,  and  after  frictions  of  iodide  of  potassium  ointment  about  the 
eyes  for  months,  after  hydropathic  treatment  at  Karlsbad,  Eger,  &c.  {Himly,  Arlt.)  These  cases, 
however,  are  such  rare  exceptions,  that  they  scarcely  encourage  the  commencement  of  such 
apian  of  treatment.  The  hopes  founded  on  the  beneficial  effect  of  the  Karlsbad  waters  in  the 
treatment  of  diabetic  cataract  (Melchoir)  have  been  destroyed.  The  methodically-repeated  para- 
centesis of  the  cornea  is  also  shown  to  be  inefficacious.  (Bivaud,  Landray,  and  others.)  Still, 
some  claim  to  have  temporarily  arrested  the  progress  of  cataract  by  this  procedure.  (Secondi.) 
The  extent  to  which  the  use  of  concentrated  sunlight  may  be  serviceable  in  clearing  up  the  cata- 
ractous opacities  (If.  Langenbeck)  has  not  yet  been  satisfactorily  decided. 

Medical  treatment  may,  however,  be  of  service  in  so  far  as  it  is  suited  to  remove 
direct  or  indirect  causes  of  cataract. 

It  can  scarcely  be  denied  that,  with  the  removal  of  the  cause,  the  development  of  the  cataract 
may  be  easily  impeded,  and  its  progress  restricted.  But  if  this  succeeds,  it  is  evidently  possible 
that  the  already  cloudy  portion  may  be  caused  to  disappear  by  regressive  metamorphosis  and 
absorption,  and  a  relative  cure  thus  brought  about.  The  indications  for  such  treatment  are 
clearest,  when  certain  diseases  exercise  an  injurious  influence  on  the  nutritive  conditions  of  the 
whole  body,  and  originate  a  pathological  involution,  as  well  as  where  local  inflammations  endan- 
ger the  normal  nutrition  of  the  lens. 

2.  But  if  the  causes  of  cataract  escape  recognition,  or  if  they  lie  beyond  the  reach 
of  therapeutic  means  in  unripo  cataracts,  it  is  best  patiently  to  await  their  ripening, 
and  direct  our  whole  caro  to  keeping  off  injurious  influences,  which  may  hasten  the 
growth  of  the  cataract,  or  place  the  other  parts  of  the  eye  in  a  condition  to  endanger 
or  prevent  success  in  future  operations. 

For  this  purpose  it  is  sufficient  to  live  moderately,  and  it  is  quite  unnecessary  to 
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forbid  customary  habits  that  do  not  injure  the  general  health.  Still,  it  is  wise,  if 
not  absolutely  necessary,  to  insist  on  great  care  of  the  eyes,  and  particularly  to  for- 
bid continuous  employment  which  requires  acute  vision  at  short  distances,  that  is, 
long-continued  reading,  writing,  sewing,  &c. 

8.  In  binocular  cataracts  that  have  attained  a  certain  grade  of  development, 
employments  requiring  sharp  vision  usually  become  impossible.  As  long  as  the 
cataract  is  not  ripe  in  either  eye,  the  indication  is  temporarily  to  diminish  as  much 
as  possible  the  impairment  of  vision,  and  so  render  the  condition  of  the  patient  less 
aunoying,  until  an  operation  can  be  undertaken  under  the  most  favorable  circum- 
stances. Shading  of  the  eyes  answers  all  these  purposes,  and  hence  is  instinctively 
used  by  most  cataract  patients,  if  a  more  distinct  view  of  objects  is  desired.  The 
surgeon  may  recommend  broad-brimmed  hats,  eye-shades,  &c,  if  it  is  desired  to 
keep  off  direct  sun  or  lamp  light ;  but  dark  glasses,  if  bright,  diffuse  light  is  to  be 
subdued. 

Mydriatics  are  much  used  in  such  cases.  Their  action  is  not  under  perfect  control,  however. 
If  solutions  of  atropia,  &c,  be  dropped  in,  the  pupil  ordinarily  dilates  considerably,  and  vision 
is  often  interfered  with.  The  gain,  therefore,  only  becomes  evident,  where  the  dilatation  attained 
by  shading  the  eye  no  longer  suffices  to  improve  vision  considerably.  Here  the  mydriatics 
remain,  at  least  temporarily,  a  valuable  palliative.  In  other  cases,  simply  shading  the  eye  is 
preferable. 

-  4.  Of  course,  these  remedies  suffice  only  when  the  cataract  is  progressive,  and 
there  is  a  reasonable  hope  that,  at  no  very  distant  time,  a  successful  operation  may  be 
performed  with  comparatively  little  danger  on  at  least-one  eye.  In  partial  cataracts, 
which  have  become  stationary,  and,  as  experience  teaches,  may  remain  so  for  years, 
or  for  life,  but  where  a  decided  preponderance  of  the  still  normally-transparent  part 
of  the  lens  renders  a  cataract  operation  dangerous,  other  more  effective  means  must 
be  employed,  if  we  would  not,  for  an  indefinite  time,  leave  the  half-blind  patient  in 
his  pitiable  condition,  or  give  him  the  alternative  of  a  recognizedly  dangerous 
operation. 

In  such  cases,  the  object  is,  by  exposing  transparent  parts  of  the  lens,  to  increase 
the  apparent  brightness  of  the  retinal  images,  and,  at  the  same  time,  by  keeping  off 
superfluous  light,  to  lessen  the  intensity  of  illumination  of  the  spectrum  from  the 
cloudy -portions  of  lens.  The  first  end  may  often  be  attained  by  an  iridectomy,  the 
other  by  shading  the  eyes,  or,  if  necessary,  by  dark  glasses.  The  desired  end  is 
more  surely  attained,  however,  by  a  successful  displacement  of  the  pupil,  since,  in 
this  way,  we  simultaneously  enlarge  the  passage  for  direct  rays,  and  partially  cover 
the  opacity,  causing  the  dispersion  of  light,  without  the  activity  of  the  pupil  or  the 
accommodation  of  the  eye  suffering.  (Pagenstecher,  Berlin.) 

In.  fact,  after  such  a  proceeding,  vision  is  almost  always  very  much  increased, 
and  it  requires  at  most  relatively  weak  glasses  to  correct  sufficiently  the  existing 
errors  of  adjustment  in  the  eye.  If  to  these  advantages  we  add  the  safety  of  the 
operation,  and  remember  that  the  removal  of  cataract,  under  such  circumstances,  is 
recognizedly  a  risk,  and,  in  case  of  success,  accommodation  is  entirely  destroyed,  and 
it  becomes  necessary  to  wear  cataract-glasses,  which  cause  many  errors  ;  we  can  not 
avoid  regarding  the  indications  for  displacement  of  the  pupil  as  almost  absolute.  Of 
course,  it  is  presupposed  that  the  laminated  cataract  is  pure  and  stationary,  and  also 
that  a  zone  of  the  border  of  the  lens,  about  aline  broad,  remains  free. 

If  the  equator  of  the  cloudy  stratum  approaches  nearer  to  the  equator  of  the  lens,  the  opening 
34 


530  CATARACT.       TREATMENT. 

gained  by  iridodesis  for  direct  raj's  is  much  too  small  to  enable  retinal  images  to  receive  a  suffi- 
cient apparent  brightness  in  moderate  illumination.  If  the  laminated  cataract  be  impure,  if  other 
and  particularly  superficial  strata  begin  to  cloud  up,  the  operation  is  not  worth  while,  as  the 
exposed  pellucid  borders  of  the  lens,  as  a  rule,  soon  become  impassable  again  for  direct  rays,  and 
the  temporary  gain  is  outweighed  by  the  cosmetic  injuries,  and  by  the  objections  that  a  dilated  or 
displaced  pupil  subsequently  offer  to  undertaking  an  operation  for  cataract. 

With  similar  reservations,  displacement  of  the  pupil  may,  as  we  know  from  expe- 
rience, be  serviceable  in  other  forms  of  partial  cataract,  and  particularly,  also,  in 
ectopia  of  the  lens.  In  the  latter  case,  the  pupil  must,  of  course,  be  displaced  toward 
the  part  of  the  lens-border  which  is  connected  to  the  ciliary  body,  so  that  the  por- 
tion of  the  lens  that  was  exposed  in  the  pupil  may  be  covered  by  the  iris.  (Pagen- 
stecher,  Wecke?;  Knapp.) 

B.  When  the  cataract  is  ripe,  the  indications  are  for  its  removal  by  operation, 
and  only  circumstances,  independent  of  it,  can  render  advisable  or  necessary  the  post- 
ponement or  entire  neglect  of  the  operation. 

The  idea  of  a  ripe  cataract  is  not  very  exact.  It  depends  chiefly  on  the  amount 
of  difficulty  and  danger  which  arises  in  a  cataract  operation  from  the  state  of  the  lens 
itself.  It  therefore  varies,  also,  with  the  different  methods  of  operation  that  maybe 
used  in  any  case,  and  is  usually  the  more  extended  the  more  numerous  the  means 
these  offer  for  removing  the  entire  cataract  safely  from  the  eye. 

In  this  regard  the  condition  of  the  margin  of  the  lens  is  of  the  utmost  importance. 
Where  the  exterior  strata  are  pulpy  or  fluid,  the  evacuation  of  even  a  large  transpa- 
rent and  normally  consistent  nucleus  is  not  difficult ;  hence  such  cataracts  are  ripe  for 
operation.  The  existence  of  a  thin,  perfectly  normal,  cortical  layer,  does  not  imply 
any  peculiar  dangers  if  the  rest  of  the  lens  be  sclerosed,  for  then  the  connection 
between  cortex  and  nucleus  is  very  intimate,  and  the  crystaline  is  readily  separated 
from  the  capsule,  or  only  leaves  some  scanty  remains  in  it.  If  the  peripheral  layers 
have  preserved  their  transparency,  or  at  least  their  normal  consistency,  to  only  a 
moderate  depth,  they  are  firmly  attached  to  the  capsule,  and  their  evacuation  can 
not  be  attained  without  energetic,  and  therefore  dangerous,  manipulation.  The  flaps 
of  the  capsule  formed  by  the  operation  may  retract  with  difficulty,  readily  adhere 
together  again,  and  exclude  the  subjacent  lens-tissue  from  the  aqueous  humor, 
and  prevent  its  absorption.  Moreover,  the  portions  of  lens  that  are  slightly  clouded 
and  of  normal  consistence,  swell  up  under  the  influence  of  the  aqueous  and  irritate 
the  iris  mechanically,  perhaps  also  chemically.  (PagenstecJier.)  And  so  far  as  they 
have  maintained  their  organic  connection  with  the  capsule,  they  proliferate,  and  may 
possibly  cause  increased  disease  of  the  neighboring  parts  of  the  eye.  (Graefe.)  The 
result  of  the  operation  is,  therefore,  at  least  a  secondary  cataract ;  but  there  is  often 
an  inflammation  that  seriously  threatens  the  existence  of  the  eye.  Even  if  this  be 
successfully  treated,  it  greatly  hinders  the  subsequent  removal  of  the  secondary  cata- 
ract, by  forming  posterior  synechia,  membranous  formations  on  the  posterior  surface 
of  the  iris,  chalky  deposits  in  the  capsule,  «fee.  In  short,  such  cataracts  are  unripe 
fur  operation. 

In  order  to  hasten  the  proper  period  for  operation  in  such  cases,  and  at  the  same  time  to  avoid 
the  above-mentioned  dangers,  the  artificial  ripening  of  the  cataract,  by  opening  of  the  anterior 
capsule,  has  again  been  recently  attempted,  and  with  favorable  results.  For  this  purpose  an 
iridectomy  was  first  made,  and  after  five  weeks  at  least,  a  cataract-needle  was  passed  through 
the  coruea  and  a  crucial  incision  made  in  the  capsule,  or  even  the  lens-substance  proper  broken 
up.    A  few  daye  afterward  the  cataract  was  removed.  {Graefe.)    Others  wounded  the  capsule 
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with  the  lance-shaped  knife  at  the  time  of  the  iridectomy,  or  punctured  it  with  a  needle,  and, 
after  eight  days,  operated  for  cataract  and  iridectomy  at  the  same  time.  (Mannliardt.)  But  it 
soon  appeared  that  this  operation  was  not  by  any  means  a  safe  one,  but  that,  in  spite  of  all  care, 
great  swelling  might  occur,  and  the  inflammatory  reaction  could  not  always  be  limited,  and  the 
eye  was  often  lost.  (Aril.)  Hence  forced  ripening  must  be  regarded  as  a  very  doubtful  under- 
taking. Perhaps  the  danger  may  be  somewhat  avoided  by  opening  the  posterior  capsule  with  a 
needle  passed  through  the  sclera,  thus  escaping  the  action  of  the  swelled  portions  of  lens  on  the 
iris. 

Total  cataracts,  where  all  the  constituents  are  far  advanced  in  cntaractous  degene- 
ration, are  most  favorable  for  operation.  But  the  advantages  of  ripeness  do  not 
regularly  increase,  if  the  cataract  continues  to  change  more  and  more.  On  the 
contrary,  the  secondary  metamorphoses  have  certain  disadvantages,  which  may  not 
only  render  more  difficult  the  performance  of  the  operation,  but  may  have  a  bad 
influence  on  the  result.  A  cataract  may  be  overripe,  in  a  bad  sense  of  the  word. 
(Arlt.)  Cataracts  whose  cortex  or  entire  structure  is  broken  down  into  a  chalky, 
milky  fluid,  full  of  small  sandy  granules,  or  thickened  to  a  fatty,  chalky  pulp ;  but 
particularly  cataracts  whose  cortical  strata  are  transformed  to  a  dry,  friable  mass 
adherent  to  the  capsule,  can  not  be  removed  without  the  greatest  danger,  as  it  is 
difficult  to  remove  all  the  hard  chalky  fragments  from  the  eye ;  they  are  apt  to 
remain  behind  the  iris  and  act  as  foreign  bodies. 

1.  "Where  the  cataract  is  ripe  or  overripe,  the  urgency  of  the  operation  greatly 
depends  on  whether  the  function  of  one  or  both  eyes  be  greatly  impaired  or  entirely 
destroyed. 

a.  If  one  eye  is  cataractous,  while  the  functions  of  the  other  are  normally  per- 
formed or  only  slightly  impaired,  the  operation  should  only  be  undertaken  when 
the  favorable  results  may  be  regarded  as  nearly  certain ;  of  course,  this  does  not 
include  cases  in  which  the  long  retention  of  the  cataract  in  the  eye  is  itself  inju- 
rious, as  in  traumatic  cataracts  which  swell  greatly,  prolapsed  lenses  and  parts  of 
lens,  &c. 

The  advantages  accruing  to  the  patient,  in  case  the  operation  is  successful,  are  indeed  not 
slight.  First,  we  have  the  cosmetic  interest,  and  in  young  persons  this  is  often  important,  so 
that  it  alone  may  indicate  the  operation,  even  if  want  of  functional  power  in  the  parts* sensitive 
to  light  render  restoration  of  vision  out  of  the  question.  Besides  this,  both  eyes  are  enabled  to 
act  together,  the  visual  field  is  enlarged,  the  intensity  of  optical  impressions  and  the  correct 
judgment  of  small  distances  and  dimensions  increased.  Another  important  point  is,  that,  in  the 
subsequent  formation  of  cataract  in  the  other  eye,  the  patient  is  not  at  any  time  quite  blind. 

The  patient  should  be  told,  before  operation,  that  the  unequal  refraction  of  the  two  eyes  will 
be  injuriously  felt  in  sharp  fixation,  since  the  circles  of  dispersion  of  the  lensless  eye,  and  the 
sharp  retinal  images  of  the  sound  eye,  unite  to  a  common  indistinct  perception,  and  that  this  evil 
can  not  be  prevented  by  the  use  of  a  suitable  convex  glass,  on  account  of  the  unavoidable  ine- 
quality of  the  images  and  of  the  loss  of  accommodation  in  the  lensless  eye.  It  is  true  that,  in 
sharp  vision,  the  patients  learn  to  avoid  the  circles  of  dispersion,  and  so  all  disturbance  disappears. 
More  frequently,  however,  they  overcome  the  latter  by  entirely  suppressing  the  perceptions  of 
the  lensless  eye,  which  finally  causes  dullness  of  the  retina,  and,  in  young  patients,  amblyopia. 
Sometimes,  as  a  result  of  this  disturbance  (the  patients  call  it  dazzling),  squint  occurs.  These 
would  be  strong  objections  to  the  operation,  did  not  the  same  dangers  exist  in  equal  or  even 
greater  degree  if  the  operation  be  not  performed.  Moreover,  by  suitable  use  of  the  eyes,  and,  if 
necessary,  by  tenotomy,  the  fault  may  be  improved  or  removed.  The  assertion  that,  after  an 
operation  on  one  side,  the  patient  can  not  fix  an  object  sharply  for  so  long  a  time,  is  not  verified 
in  practice.  (Graefe.) 

On  the  other  hand,  the  objections  in  case  of  failure  are  not  unfrequently  important,  and  are 
such  as  to  cause  operation  on  one  eye  to  appear  unadvisable,  as  long  as  the  other  is  serviceable. 
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If  the  eye  operated  on  is  quickly  destroyed  and  soon  becomes  quiet,  we  may  at  least  console  our- 
selves, that,  besides  the  loss  of  the  eye,  which  was  blind  at  any  rate,  the  patient  has  only  the  pain 
of  the  operation  and  after-treatment  to  complain  of.  But  the  inflammation  may  continue  for 
months,  with  severe  pain ;  then  relapses  continually  occur,  and  do  not  cease  till  the  other  eye  has 
become  cataractous,  or  perhaps  sympathetically  inflamed,  and  during  the  whole  of  this  time  the 
patient  has  been  prevented  from  using  the  sound  eye. 

i.  If  the  cataract  is  fully  formed  in  one  eye,  and  so  far  advanced  in  the  other  as 
to  cause  decided  impairment  of  vision  ;  or  if  the  second  eye  has,  from  any  cause, 
become  affected  in  its  functional  power,  or  if  both  eyes  are  affected  with  ripe  cata- 
ract, the  operation  is  to  he  immediately  undertaken,  if  other  circumstances,  which 
can  not  be  removed,  do  not  require  its  postponement. 

The  question,  whether  both  eyes  shall  be  operated  on  at  one  sitting  (where  there  is  binocular, 
ripe,  or  overripe  cataract),  may  be  answered  affirmatively  iu  those  cases  where,  after  carefully 
weighing  all  circumstances,  the  result  appears  quite  certain.  But  in  proportion  as  the  guarantees  for 
the  success  of  the  operation  diminish,  the  considerations  against  it  increase.  The  most  skillful 
and  experienced  ophthalmic  surgeons  contradict  each  other  on  this  point,  and  contend  with  rea- 
sons that  can  not  be  refuted,  but  only  weigh  more  or  less  heavily.  {BittericJi.) 

2.  Before  operating  on  a  ripe  or- unripe  cataract,  there  are  many  other  circum- 
stances to  he  weighed. 

a.  The  condition  of  the  eye  itself.  In  general,  it  is  a  rule  only  to  operate  when 
no  diseased  changes  exist  in  the  eye  or  surrounding  parts,  which  will  unfavorably 
influence  the  cure  after  operation,  or  which,  in  case  the  operation  succeeds,  will 
diminish  the  patient's  gain  to  the  lowest  point. 

Thus,  inflammations  of  the  globe  or  its  surroundings  serve  as  temporary  contraindications, 
except  when,  after  wounds  of  the  capsule,  a  swelling  or  dislocated  lens  gives  a  mechanical  cause 
for  the  existence  and  progress  of  the  inflammation  ;  then,  in  proportion  to  the  danger  connected 
with  the  inflammation,  the  indications  become  more  urgent.  Chronic  inflammation  of  the  sur- 
rounding parts,  habitual  blepharitis  ciliaris,  senile  conjunctivitis,  chronic  trachoma,  lachrymal 
blennorrhcea  of  several  years'  duration,  &c,  sometimes,  however,  form  an  exception,  though  they 
may  be  troublesome  during  the  after-treatment ;  for  their  perfect  cure  is  not  unfrequently  very 
difficult,  or  takes  a  long  time,  which  is  occasionally  an  important  consideration  in  old  persons. 

In  the  same  way  changes  of  position  in  the  lids  (entropion  and  ectropion),  trichiasis,  &c, 
which  expose  the  eye  to  external  injury,  or  are  even  accompanied  by  direct  mechanical  irritation, 
are  to  be  regarded  as  temporary  obstacles  to  the  operation.  During  their  existence,  cataractous 
operation  is  only  justifiable  under  the  most  urgent  circumstances,  and,  if  it  is  possible,  they  should 
be  cured  before  the  operation  is  undertaken. 

If  the  retina  and  optic  nerve  have  already  lost  part  of  their  functional  power,  the  operation  is, 
in  most  cases,  fruitless,  or  even  injurious.  Hence,  before  operating,  we  should  not  neglect  to 
examine  most  carefully  the  state  of  the  sensitiveness  to  light  and  the  extent  of  the  visual  field, 
especially  when  there  is  passive  byperasmia  of  the  ciliary  vessels,  traces  of  precedent  inflamma- 
tion in  the  deeper  parts  of  the  eye,  or  a  decided  myopic  formation,  which  disposes  to  sclerectasia 
and  choroiditis  posterior;  or,  if  a  conjunctival  or  diabetic  cataract,  or  an  already-developed  cap- 
sular cataract,  or  a  partly  or  entirely  fluid  senile  cataract  exist,  as  these  are  more  frequently 
accompanied  by  amblyopia  than  other  forms.  If  decided  signs  of  functional  disturbance  of 
the  retina  are  found,  the  operation  is  best  avoided,  unless  the  patient  insist  on  it,  in  spite  of  all 
representations,  or  unless  the  cosmetic  effect  is  of  importance,  and  a  slightly  dangerous  operation 
promises  success.  A  further  exception  occurs  in  cases  where  existing  obtuseuess  of  the  retina  or 
the  amblyopia  may  be  explained  by  the  long  disuse  of  the  eye,  as,  under  such  circumstances, 
suitable  use  not  unfrequently  increases  the  functional  power  of  the  retina  to  a  satisfactory  extent. 

Extensive  corneal  opacity  and  pupillary  attachments  are  not  contraindications ;  they  only 
require  modifications  of  the  proceeding,  and  influence  the  prognosis ;  for  the  former  threaten  a 
cicatritial  keratitis,  or  at  least  an  increase  of  the  existing  corneal  opacity;  the  latter  obstruct  the 
escape  of  the  cataract,  and  the  retraction  of  the  divided  edges  of  the  capsule. 
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1>.  We  must  also  consider  tbe  health  of  the  patient,  as  far  as  it  can  influence  the 
removal  of  the  local  disturbance  caused  by  the  operation,  or  in  any  way  endanger 
the  result. 

Experience  teaches  that  the  operation  is  more  dangerous  in  individuals  much  depressed  by 
hunger,  bad  living,  affections  of  the  mind ;  in  marasmatic  old  people,  with  flabby  skin  or  exten- 
sive sclerosis  of  the  arteries;  in  persons  inclined  to  suppuration  and  ulceration,  and  who  may, 
perhaps,  have  already  lost  one  eye  after  a  well-performed  operation.  The  prognosis  is  the  worse 
the  severer  the  operation.  Well-pronounced  gout,  secondary  syphilis,  tuberculosis  or  developed 
scrofula,  are  also  injurious,  and  render  the  operation  dangerous,  particularly  at  the  time  of  fresh 
attacks.  In  drunkards,  also,  we  sometimes  have  the  worst  results,  especially  if  delirium  tremens 
occur  during  the  after-treatment.  {Sichel.)  Moreover,  experienced  surgeons  avoid  the  periods  of 
menstruation  or  pregnancy;  the  latter,  on  account  of  the  danger  caused  by  the  frequent  vomiting, 
inability  of  preserving  certain  positions  of  the  body,  &c,  accompanying  this  condition.  On 
similar  grounds,  urinary  troubles,  asthma,  chronic  bronchial  catarrh,  &c,  are  much  feared  during 
the  after-treatment.  Habitual  headaches,  and  especially  severe  and  frequent  toothache,  nasal 
catarrh,  and  inclination  to  spasms,  are  to  be  considered  as  very  disagreeable  and  even  dangerous 
complications. 

c.  The  age  of  the  patient  influences  more  tbe  choice  of  the  method  than  the  indica- 
tions for  operation. 

Childhood  is  not,  as  was  formerly  supposed,  a  temporary  obstacle  to  the  operation.  On  the 
contrary,  it  is  at  present  urged  on  all  sides,  that  the  operation  should  be  done  as  soon  as  possible 
after  the  cataract  is  ripe,  to  anticipate  the  evil  results  of  a  long  disuse  of  the  child's  eyes.  In  con- 
genital cataract,  the  operation  may  be  performed  without  particular  danger  in  the  first  months  of 
life  ;  still,  between  the  second  and  fourth  years  is  considered  the  most  suitable  time,  as  the  child 
is  then  usually  past  the  most  changeable  period,  while  the  evil  results  of  the  cataract-blindness 
have  not  usually  attained  an  incurable  grade  at  that  time.  Subsequently,  in  females,  the  com- 
mencement of  menstruation,  or  of  the  change  of  life,  would  seem  to  indicate  delay.  Advanced  age 
alone  is  no  contraindication,  as  more  than  one  centenarian  has  been  operated  on  with  the  best 
results.  It  is  only  less  favorable,  because  more  often  accompanied  by  marasmus  and  other  diffi- 
culties (b),  and  also  with  diminished  powers  of  endurance.  Moreover,  very  old  and  particularly 
marasmatic  persons  suffer  from  lying  quiet,  and  incline  to  hypostatic  pneumonia,  which  may  even 
prove  fatal. 

d.  The  surroundings  of  the  patient  during  the  after-treatment.  A  quiet,  well- 
ventilated,  dry  chamber,  -which  may,  as  required,  be  darkened  or  illuminated ;  a 
comfortable,  not  too  warm,  bed,  with  mechanism  enabling  the  patient  to  sit  up 
without  muscular  exertion;  a  well-constructed  easy-chair,  a  bed-pan  and  urinal ;  a 
practised  and  careful  nurse,  and  suitable  diet,  are  necessary  requirements,  and  if  any 
or  all  of  tbem  are  wanting,  we  had  better  postpone  the  operation,  especially  if  it  is 
a  severe  one.  Hence  persons  not  well  off  should  be  directed  to  a  hospital,  where  all 
these  requirements  are  more  easily  obtained.  Unfortunately,  however,  in  such  insti- 
tutions, the  crowding  of  the  patients  and  other  well-known  evils  most  frequently 
interfere  with  the  otherwise  favorable  conditions,  and  actually  diminish  the  per- 
centage of  cures. 

e.  The  time  of  year.  In  general  we  may  operate  at  any  time  of  the  year  frith 
an  expectation  of  success ;  still,  it  is  better  to  avoid  extensive  operations  during  the  hot 
Summer  months,  as,  during  great  heat,  wounds  do  not  so  readily  heal  by  the  first 
intention ;  moreover,  the  requisite  rest  in  bed  becomes  very  tiresome,  or  even  unbear- 
able, to  the  patient ;  hence  the  success  of  the  operation  is  endangered.  Off  the  other 
hand,  "Winter  is  objectionable,  because  patients  are  confined  to  their  chamber  longer, 
and  convalescence  is  greatly  protracted. 
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/.  When  epidemics,  such  as  cholera,  are  raging,  we  should  not  operate,  as  depress- 
ing affections  of  the  mind,  especially  great  anxiety,  impede  the  cure.  The  occur- 
rence of  hospital  gangrene  forms  a  direct  contraindication  to  extensive  cataract 
operations,  especially  in  hospitals. 

3.  Having  once  determined  on  operating,  the  condition  of  the  cataract  and  the 
neighboring  parts  must  be  carefully  determined ;  for  on  this  depends  the  choice  of 
the  proceeding  by  which  the  cataract  may  be  removed  from  the  axis  of  vision  with 
the  greatest  ease  and  least  danger. 

a.  Fluid  and  pulpy  as  well. as  pasty  total  cataracts,  without  consistent  nuclei, 
may  be  easily  removed  by  cutting  or  tearing  the  capsule  {division  or  discission). 
After  such  an  operation,  .^the  cataractous  substance  usually  absorbs  quickly  and 
entirely.  At  the  same  time  the  edges  of  the  capsule,  which  have  remained  in  con- 
tact with  the  margin  of  the  lens,  retract,  and,  if  the  capsule  has  been  sufficiently 
divided,  the  pupil  is  usually  exposed.  Under  such  circumstances  the  reaction  is 
usually  slight,  or  not  difficult  to  suppress,  and  this  is  more  apt  to  be  the  case,  as 
such  cataracts  usually  occur  in  young  persons,  where  the  iris  is  less  sensitive  to 
mechanical  irritation,  and  may  easily  be  kept  away  from  the  dislocated  fragments  of 
lens  by  the  use  of  mydriatics. 

Resorption  does  not  always  go  on  as  we  would  wish.  In  cataracts  that  are  not  entirely  fluid, 
it  not  unfrequently  happens  that,  in  spite  of  extensive  division  of  the  capsule,  while  the  disinte- 
grated portions  are  absorbed,  the  cataractous  substance  thickens,  cakes  together,  and  may  remain 
unchanged  for  a  long  while.  Then  weeks  and  even  months  pass  before  rents  appear.  These 
gradually  increase  in  length  and  breadth,  and  finally  the  different  pieces  fall  apart.  If  the  capsule 
were  not  sufficiently  divided,  the  edges  of  the  wound  unite  and  protect  part  or  all  of  the  contents 
from  the  aqueous,  and  the  operation  must  be  repeated.  It  is  often  necessary  to  operate  several 
times  at  suitable  intervals  in  order  to  attain  our  object.    Discission  is  a  very  imperfect  operation. 

Very  soft  and  fluid  cataracts  may  now  be  removed  directly  from  the  eye.  It 
only  requires  a  linear  corneal  wound  (which  readily  heals),  and  the  opening  of  the 
capsule ;  for  the  pressure  that  the  recti  muscles  exercise  on  the  vitreous  is  propa- 
gated to  the  contents  of  the  capsule,  and  evacuates  it.  If  any  portions  remain,  they 
may  partly,  at  least,  be  removed  by  a  delicate  spoon.  {Linear  extraction,  Palucci, 
Graefe.) 

Compared  with  division,  this  operation  has  the  advantage  of  making  no  demands  on  the 
resorbent  powers  of  the  interior  parts  of  the  eye,  and  when  perfectly  successful,  it  escapes  the 
dangers  arising  from  the  contact  of  portions  of  lens  with  the  iris,  and  the  linear  incision  in  the 
cornea  permits  the  removal  by  the  forceps  of  any  portions  of  capsule  that,  from  depositions  on 
them,  have  lost  the  power  of  retracting.  But  along  with  these  advantages  are  certain  dangers. 
In  unruly  patients,  who  strain  during  the  operation,  and  particularly  in  children,  a  portion  of  the 
iris  is  often  protruded  through  the  wound  with  the  cataract,  and  becomes  attached  there,  causing 
a  displacement  of  the  pupil,  or  the  prolapse  may  become  the  starting-point  for  severe  inflammation. 
Frequently,  spasmodic  contraction  of  the  ocular  muscles  causes  rupture  of  the  anterior  wall  of 
the  vitreous,  the  latter  escapes  through  the  corneal  wound,  and  pushes  the  cataract  to  one  side  ; 
the  operation  must  be  stopped,  before  its  completion.  These  disadvantages  may  be  escaped  by  deep 
ana2sthesia,  but  at  the  expense  of  certain  advantages,  for,  if  the  muscles  of  the  eye  are  relaxed, 
the  cataract  can  not  escape  unaided.  Pressure  from  without,  or  the  frequent  introduction  of  the 
spoon,  are  necessary  for  the  removal  of  the  pulp.'  Notwithstanding  these  irritating  procedures, 
the  scoopiug-out  is  often  incomplete,  for,  in  spite  of  instillations  of  strong  solutions  of  atropine, 
at  the  moment  the  aqueous  escapes,  the  pupil  always  contracts,  and  a  large  part  of  the  interior 
of  the  capsule  remains  inaccessible  for  the  spoon.  Moreover,  the  nausea  and  vomiting  caused  by 
the  anaesthetic  is  unfortunate,  as  it  often  induces  secondary  prolapse  of  the  iris  and  vitreous. 

In  olden  times,  it  was  thought  that  very  soft  and  fluid  cataracts  could  be  sucked  out  through 
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a  fine  tube  introduced  through  the  opened  capsule.  {Sichel.)  Later,  this  almost  forgotten  "  suction 
method"  was  again  brought  up  {Langier),  and  is  said  to  still  have  adherents  in  England.  {Knapp.) 
It  is  evident,  however,  that  cataracts  suited  for  suction  will  be  evacuated  on  opening  the  capsule, 
and  still  more  by  passing  in  a  fine  tube,  and  hence  there  will  not  be  much  left  to  suck  up  ;  conse- 
quently the  operation  may  well  be  considered  as  a  linear  extraction  with  artificial  hindrances. 
It  appears  void  of  all  practical  value,  even  if  with  it  there  be  more  attention  paid  to  dividing  the 
capsule  extensively,  and  thus  avoiding  a  secondary  cataract. 

5.  If  the  lens  is  not  completely  softened  throughout,  if  a  soft  nuclear  or  a 
cortical  cataract  with  a  cheesy  or  waxy  nucleus,  or  more  especially  an  unripe  or 
partial  cataract,  exist,  there  is  no  difficulty  in  the  performance  of  the  operation. 
Its  results,  however,  are  often  dangerous,  as  from  the  swelling  of  the  pieces  of 
cataract,  intense  iritis  is  often  produced,  which  occasions  extensive  posterior  synechia 
or  entire  closure  of  the  pupil  and  secondary  cataract ;  it  often  also  progresses  to  the 
ciliary  body  and  the  choroid,  and  interferes  with  the  functions  of  the  eye,  or  even 
goes  on  to  suppuration  and  destroys  the  globe,  under  the  form  of  suppurative  pan- 
ophthalmitis or  phthisis. 

In  division,  the  action  of  the  aqueous  on  a  large  surface  of  the  divided  lens  causes  great 
swelling;  but  in  linear  extraction,  the  shape,  direction,  and  position  of  the  incision,  as  well  as 
the  escape  of  the  aqueous,  which  causes  contraction  of  the  pupil,  greatly  hinder  the  spontaneous 
evacuation  of  the  denser  portions  of  cataract,  and,  moreover,  do  not  permit  a  complete  breaking 
up,  and  subsequent  scooping  out,  as  a  large  part  of  the  interior  of  the  capsule  is  inaccessible  for 
•  instruments.  If  the  cataractous  remains  adhere  to  the  capsule,  they  caD  not  be  detached  without 
employing  too  much  force,  even  at  the  places  that  can  be  reached  by  the  spoon  ;  so  that  the 
diminution  in  size  caused  by  the  division  is  more  than  balanced  by  the  irritation  following  the 
operation,  and  by  the  bad  effects  of  the  so  frequently-occurring  prolapses  of  the  iris,  &c. 

The  dangers  from  division  and  simple  linear  extraction  of  partly-disintegrated  cataracts 
may,  it  is  true,  be  lessened  by  combining  these  operations  with  a  preliminary  or  coincident 
iridectomy.  {Graefe.)  Still,  this  combination  is  but  an  imperfect  protection,  especially  in  dis- 
cission, where  the  whole  cataract  remains  in  the  eye,  and  some  of  its  fragments  may  be  displaced, 
fall  into  the  anterior  chamber,  &c.  On  the  other  hand,  in  linear  extraction,  iridectomy  has  the 
advantage  of  increasing  the  accessibility  to  the  capsule,  and  thus  favoring  the  complete  evacua- 
tion of  the  lens.  Still,  the  size  of  the  linear  corneal  wound  is  always  too  small  to  fully  answer 
its  purpose.  A  linear,  slightly  gaping  wound  of  the  cornea,  can  never  permit  the  spontaneous 
escape  of  a  consistent  cataract:  a  spoon  is  required.  But,  from  the  position  of  the  wound,  the 
spoon  must  act'  at  a  great  angle  ;  it  can  only  seize  the  lens-matter  by  pressing  against  the  cornea 
and  iris.  The  less  firm  parts  of  the  cataracts  are  always  crushed  at  the  first  touch  of  the  spoon, 
and  a  considerable  portion  of  that  in  the  instrument  is  carried  off  by  the  edge  of  the  contracted 
corneal  opening.  At  the  same  time,  the  parts  left  behind  are  scattered  in  all  directions  through 
the  aqueous  chamber,  by  the  pressure  of  the  scoop  and  the  vitreous.  They  can  only  be  removed 
by  its  frequent  introduction,  which  is  very  irritating,  and  rarely  perfectly  successful,  as  the  pellu- 
cidity  of  the  particles  prevents  their  recognition  ;  and,  moreover,  the  danger  of  a  prolapse  of  the 
vitreous  urges  a  speedy  termination  of  the  operation. 

These  objections  are  only  partly  overcome  by  making  the  section  at  the  outermost  border  of 
the  cornea,  or  even  a  little  beyond  it,  and  making  it  a  little  longer  by  using  a  broader,  lance- 
shaped  knife.  Experience  shows  that,  even  then,  the  angle  at  which  the  scoop  acts  on  the  lens,  as 
well  as  the  pressure,  is  still  so  great,  that  the  lens  breaks  on  being  seized.  But  even  if  it  is 
brought  to  the  mouth  of  the  wound,  it  can  not  pass  until  its  size  is  diminished.  If,  however,  the 
nucleus  is  too  firm  to  break  up,  the  stretching  of  the  angles  of  the  wound  becomes  dangerous. 
Moreover,  we  have  the  lever-like  action  of  the  instrument  causing  contusion,  and  often  prolapses, 
as  well  as  inflammatory  cloudiness  of  the  vitreous ;  the  latter  does  not  always  recede.  In  considera- 
tion of  these  points,  we  can  ascribe  no  true  practical  value  to  the  operation,  which  has  lately  been 
described  as  excochleatio  Cataracta  (spooning),  and  has  been  advised  even  for  hard,  nuclear 
cataract.  {Schuft.)  It  has  indeed  found  but  few  friends,  as  the  experiments  made  with  it  have 
not  been  very  satisfactory.  {Mooren,  Rothmund,  Graefe.)  Even  the  more  suitable  shape  of  the 
spoon  {Critchett,  Bowman),  or  the  substitution  of  a  single  {Graefe)  or  double  hook  {A.  Weber), 
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which  have  rendered  possible  a  more  safe  and  certain  seizure  of  the  cataract,  have  not  rendered 
the  spoon-operation  more  popular. 

If  Ave  wish  to  remove  an  incompletely  disintegrated  cataract  entire,  "without 
leaving  any  remains,  and  thus  escape  injurious  reaction,  but  at  the  same  time  to 
have  a  linear  wound,  because  it  readily  heals,  we  must  make  the  latter  longer  than 
it  is  possible  to  do  with  a  lance-shaped  knife.  We  must  also  make  it  in  the  anterior 
scleral  zone,  and  increase  the  accessibility  to  the  capsule,  by  excising  a  suitable  por- 
tion of  iris;  {Modified  linear  extraction,  Gritc7iett,  Graefe.) 

When  this  has  been  done,  and  the  anterior  capsule  sufficiently  divided,  if  a  slight  pressure 
backward  and  obliquely  toward  the  wound  be  made  on  the  opposite  margin  of  the  coruea,  while 
the  vitreous,  at  the  same  time,  presses  from  behind,  the  cataract  is  exposed  to  two  forces,  acting 
obliquely  to  each  other,  and  readily  takes  the  course  of  the  resultant,  moving  toward  and  through 
the  wound.  If  this  maneuver  does  not  succeed  in  evacuating  it,  the  cataract  may  be  scooped  out, 
without  injuring  the  iris ;  for  the  instrument  may  readily  be  passed  directly  from  the  wound, 
past  the  equator  of  the  lens,  and  behind  the  lens  as  far  as  its  opposite  border.  Then  the  cataract 
lies  in  the  hollow  of  the  spoon,  whose  prominent  anterior  border  holds  it  firmly  enough  to  bring  it 
out  with  it,  when  withdrawn.  The  lever-action  is,  at  the  same  time,  a  minimum  ;  the  cataract 
glides  behind  the  iris  without  particularly  incommoding  it.  Even  the  consistent  cortical  layers 
attached  to  the  capsule  may  be  detached  by  the  eye  of  the  spoon,  without  injurious  pressure  on 
the  iris,  and  may  be  scooped  out — still  more  so,  detached  flocculi. 

Modified  linear  extraction  is  always  subject  to  the  disadvantage  of  requiring  the 
excision  of  a  considerable  portion  of  iris.  The  deformity  and  diminution  of  vision 
accompanying  this  can  not  be  entirely  prevented  by  making  the  upper  section,  and  in 
young  persons  these  are  great  objections.  The  advantages  of  this  method,  viz.  the 
easy  accessibility  of  the  interior  of  the  capsule,  and  the  safe  removal. of  the  entire 
cataract,  may,  in  certain  forms  of  the  latter,  be  attained  without  iridectomy,  through 
a  small  corneal  wound.  Indeed,  cataracts  with  pulpy  or  fluid  cortex  and  slightly- 
coherent  nuclei,  are  very  easily  evacuated  through  a  small  corneal  flap-wound,  by  the 
simple  pressure  of  the  vitreous,  and,  if  this  does  not  occur,  the  section  affords 
sufficient  space  for  scooping  out  the  rest  of  the  cataract.  Moreover,  such  flap- 
wounds  heal  almost  as  readily,  and  with  as  little  danger,  as  linear  wounds  of  equal 
length.  Hence,  we  may  say  that,  in  cataracts  with  pulpy  or  fluid  cortices,  and 
normally-consistent  nuclei,  extraction  by  a  small  flap  is  the  most  suitable  operation. 
But  where  the  cortex  is  of  normal  consistence,  especially  in  progressive  cortical 
cataract,  modified  linear  extraction  is  much  better.  In  these  cases,  indeed,  flap 
extraction  is  very  dangerous,  particularly  when  the  nucleus  is  not  hard,  and  not 
readily  removed  entire  from  its  envelopes,  for  then  large  portions  remain  behind  in 
the  eye.  An  iridectomy,  done  at  the  time  of  the  extraction,  rarely  suffices  to  keep 
off  severe  reaction  and  bad  results,  but  it  has  the  advantages  that  extraction  through 
a  flap-wound  has  over  linear  extraction. 

c.  Cataracts  with  sclerosed,  somewhat  large  nuclei,  such  as  occur  in  advanced 
age,  require  a  wound  that  will  open  widely,  in  order  to  escape  entire,  without  con- 
tusion of  the  angles  of  the  wound,  under  the  pressure  of  the  vitreous  alone,  or  by 
the  aid  of  proper  instruments.  This  can  be  attained  just  as  well  by  a  crescentic 
incision  of  suitable  length  in  the  cornea  or  sclera  as  by  a  long  linear  incision  in  the 
sclera.  In  other  words,  for  sclerosed  senile  cataracts  we  may  perform  a  flap  extrac- 
tion with  the  curved  incision  in  the  cornea  or  sclera,  or  else  the  modified  linear 
extraction.  It  is  still  uncertain  which  of  these  three  operations  has  the  best  re- 
sults. 
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In  sclerosed  senile  cataracts,  until  within  a  short  time,  flap  extraction  with  a 
crescentic  corneal  section  was  almost  exclusively  used,  as  it  far  surpassed  all  other 
known  methods.  Still,  it  is  a  somewhat  dangerous  operation,  and,  to  be  successful, 
requires  a  very  steady,  skillful  hand,  as  well  as  a  perfect  knowledge  of  all  possible 
accidents,  and  tbe  procedures  for  meeting  them,  or,  in  other  words,  great  expe- 
rience. 

Even  UDder  the  most  favorable  circumstances  it  has  been  found  that,  of  fifteen 
eyes  operated  on,  one  is  destroyed  by  suppuration,  about  three  are  severely  affected 
with  inflammation,  especially  iritis,  and  require  a  second  operation  for  the  restora- 
tion of  sight ;  but  the  rest  receive  sight  by  the  extraction,  even  if  only  to  a  limited 
extent,  and  subsequently  require,  at  most,  the  removal  of  the  posterior  capsule,  which 
is  not  unfrequently  cloudy. 

The  greatest  danger  is  then  suppuration  of  the  cornea.  It  is  true,  this  is  some- 
times the  fault  of  the  operator,  as  when  it  results  from  too  small  a  flap,  and  the  con- 
sequent tension  and  bruising  of  the  angles  of  the  wound  during  the  escape  of  the 
cataract,  or  from  improper  after-treatment,  from  accidental  injuries,  breaking  up  the 
corneal  adhesions  already  formed.  In  most  cases  it  certainly  occurs  without  refer- 
ence to  the  operation  itself,  and  may  take  place  after  the  best-performed  operation 
and  the  most  careful  treatment  of  the  patient.  It  is  very  much  to  be  feared  in 
persons  in  whom  wounds  of  other  parts  of  the  body  readily  suppurate,  especially  if 
one  eye  has  been  already  destroyed  by  suppuration.  It  is  observed  particularly 
often  in  persons  with  rigid  sclera  and  vessels,  especially  when  this  state  evince3 
itself  by  decided  hardness  of  the  globe  and  dilatation  of  the  ciliary  vessels,  or  even 
by  a  glaucomatous  state  of  one  or  both  eyes.  Then  the  bad  results  are  not  unfre- 
quently dependent  on  intraocular  hemorrhage,  whose  immediate  cause  is  the  removal 
of  intraocular  pressure  produced  by  the  operation.  In  most  cases,  however,  the 
disturbances  of  circulation  and  nutrition,  dependent  on  the  disease  of  the  vessels, 
bears  the  blame.  But  the  cornea  suppurates  most  frequently  in  individuals  much 
debilitated  by  age,  disease,  bad  nourishment,  depressing  affections  of  the  mind,  &c, 
and  whose  integument  is  covered  with  dry,  ridgy  epidermis.  In  such  cases  the  cor- 
nea almost  always  takes  part  in  the  universal  marasmus  of  the  skin ;  apart  from  the 
development  of  a  large  arcus  senilis,  it  is  often  much  diminished  in  size,  thinned,  and 
loses  in  tonicity,  so  that,  during  the  operation,  after  escape  of  tbe  aqueous,  it  sinks  in, 
and  numerous  fine  folds  form  on  its  surface,  if  it  is  not  kept  tense  by  the  action  of  the 
muscles  on  the  globe.  (Graefe,  Mooren.)  It  is  evident  that  such  a  condition  influ- 
ences the  cure  most  injuriously.  Another  cause  of  corneal  suppuration  is  imperfect 
apposition  of  the  edges  of  the  wound.  {Sichel.)  This  is  especially  due  to  the  cir- 
cumstance that,  after  removal  of  a  portion  of  the  contents  of  the  eye,  the  curvature 
of  the  cornea  changes.  It  is  the  more  dangerous  the  greater  the  amount  of  dioptric 
media  evacuated,  and  the  larger  the  flap.  Sometimes  also  it  is  caused,  or  at  least 
favored,  by  vitreous  remains  of  capsule  or  cataract  getting  between  the  edges  of  the 
wound. 

Many  think  that  suppuration  of  the  cornea  is  always  secondary,  and  that  it  depends  on  suppu- 
rative irido-choroiditis,  and  that  the  latter  is  caused  by  portions  of  cataract  remaining  in  the  eye, 
and. swelling.  (Arlt,  Mooren.)  Careful  observation  of  the  changes  occurring  in  the  eye  after 
extraction  (Jacobson,  Sichel,  Pagenstecher)  have,  however,  proved  the  contrary  to  be  the  rule. 
Corneal  suppuration  with  complete  integrity  of  the  uvea  have  been  seen  on  the  cadaver  (Schweig- 
ger),  and  during  life  the  undisturbed  existence  of  sensitiveness  to  light  often  renders  the  suppo- 
sition of  coincident  suppuration  of  the  deeper  parts  untenable.  (Graefe.)    In  regard  to  the  second 
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part  of  the  proposition,  it  must  be  remembered  that  atrophy  of  the  cornea  also  occurs  after 
complete  evacuation  of  the  lens,  or  even  after  extractions,  where  the  lens  and  capsule  together 
have  been  removed  from  the  eye.     It  was  also  once  seen  in  an  eye  that  had  no  iris.  (Graefe.) 

The  suppuration  of  the-cornea  begins  at  the  edges  of  the  wound,  which  quickly 
become  cloudy,  and  swell  up  from  purulent  product.  The  infiltration  then  spreads 
from  the  angles  of  the  wound  to  the  peripheral  parts  of  tha  undivided  half  of  the 
cornea,  so  that  a  more  or  less  broad  circular  girdle  of  infiltrated  pus  shows  itself, 
within  which  the  cornea  at  first  only  appears  cloudy  and  somewhat  swelled.  It, 
however,  soon  becomes  pus-colored,  and,  swelling  greatly,  breaks  up  and  becomes 
ragged,  or  forms  a  kind  of  scab,  which  falls  off,  whereupon  the  globe  is  destroyed  by 
phthisis,  with  the  symptoms  of  suppurative  panophthalmitis. 

Still,  sometimes,  suppuration  is  confined  to  the  edges  of  the  wound,  or,  at  most, 
only  a  circumscribed  girdle  of  pus  is  primarily  developed.  In  favorable  cases  the 
process  may  then  recede,  so  that  the  edges  of  the  wound  may  heal  up,  leaving  only 
a  more  or  less  broad  cicatrix ;  but  much  oftener,  under  such  circumstances,  the 
inflammation  goes  to  the  iris,  and  from  this  to  the  deeper  parts  of  the  eye.  Then 
atrophy  of  the  globe  frequently  results,  and,  if  considerable  pus  be  formed  in  the  eye, 
subsequent  suppuration  of  a  part  or  the  whole  of  the  cornea,  with  consecutive 
phthisis,  supervenes.  (Graefe,  Jacobson.) 

It  is  said  that,  in  very  exceptional  cases,  at  the  end  of  the  second  or  third  week,  an  intense 
yellow,  purulent  infiltration  forms  at  some  point  of  the  wound,  and  rapidly  extends  over  and 
destroys  the  entire  flap.  This  affection  is  said  to  begin  with  increasing  sensitiveness  and  swell- 
ing of  the  conjunctiva,  and  to  be  soon  accompanied  by  suppurative  iritis.  (Graefe.) 

Iritis  occurs  much  more  frequently  than  suppuration  of  the  cornea,  after  flap 
extractions.  Slight  iritis  almost  always  occurs.  In  most  cases  it  leaves  behind 
partial  cicatritial  retractions  of  the  pupillary  margin,  and  partial  attachments  of  this 
to  the  remains  of  the  capsule,  which,  however,  usually  cause  but  slight  impairment 
of  vision.  Quite  often,  however,  the  proliferating  process  is  very  intense,  and  causes 
extensive  posterior  synechia  or  complete  closure  of  the  pupil ;  not  unfrequently  it 
extends  to  the  ciliary  processes  and  the  choroid,  and  impairs  the  functional  activity 
of  the  eye,  or  even  causes  atrophy.  Sometimes  the  process  assumes  a  suppurative 
character,  and  the  eye-ball  quickly  atrophies,  or  is  destroyed  by  phthisis  after  suppu- 
ration of  the  cornea. 

This  destructive  iritis  rarely  appears  till  after  the  second  day ;  it  is  usually  first 
discovered  from  the  fourth  to  the  tenth  day,  or  later.  It  is  much  to  be  feared  when 
the  nucleus  is  hard  and  large,  as  well  as  when  the  evacuation  of  the  cataract  is 
difficult  on  account  of  insufficient  size  of  the  corneal  wound,  or  from  cicatritial  or 
spastic  contraction  of  the  pupil,  and  causes  tension  or  bruising  of  the  iris,  and 
also  where  the  manipulation  was  rough,  or  repeated  introduction  of  the  spoon  was 
necessary  for  the  removal  of  the  cortical  masses.  The  usual  cause,  however,  is  the 
retention  of  large  pieces  of  cataract,  or,  still  more,  of  a  thick  layer  of  normally  con- 
sistent cortical  substance  attached  to  the  capsule,  and  capable  of  swelling.  These 
usually  proliferate  luxuriantly,  and  to  the  mechanical  irritation  of  the  swollen  par- 
ticles add  the  vital  irritation  of  inflammation  (Graefe),  thus  in  a  double  manner 
exciting  the  iris  to  reaction.  Beside  the  results  of  uveitis,  there  are  extensive 
secondary  cataracts.  Sometimes  the  immediate  and  chief  cause  of  iritis  is  a  prolapse 
through  the  flap-wound,  aDd  consequent  adhesion  and  bruising  of  the  iris.  Then 
the  process  quickly  becomes  chronic.     Exceptionally,  it  is  accompanied  by  severe 
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ciliary  irritation,  and  it  may  then  endanger  the  second  eye  sympathetically.  {Crii- 
chett.) 

The  dangers  resulting  from  mechanical  irritation  in  flap  extractions,  as  in  other 
cataract  operations,  may  he  lessened  hy  performing  an  iridectomy  several  weeks 
previously,  or  at  the  same  time.  (  Wenzel,  Richter,  Graefe.) 

For  we  thus  considerably  increase  the  space  for  the  escape  of  the  cataract,  and  avoid  bruising 
the  iris  and  stripping  off  tbe  cortical  substauce.  If  the  pupillary  margin  has  been  already  bruised 
by  the  escaping  cataract,  we  may  remove  the  injured  portion  and  prevent  its  affecting  the  healing 
process.  Moreover,  we  facilitate  the  access  to  any  retained  portions  of  cataract,  and  are  often  enabled 
to  remove  them  with  the  scoop  without  injury  to  the  parts.  But  if  portions  of  the  cataract  must 
still  be  left,  the  diminution  of  the  points  of  cataract  with  the  iris,  and  its  relaxation,  decidedly 
decrease  the  irritation.  Besides  all  this,  extensive  prolapse  of  the  iris  is  avoided,  and  in  a  wide 
pupil  a  partial  cicatrical  contraction  of  the  borders  or  a  partial  posterior  synechia  can  not  cause  so 
much  injury  as  if  the  pupil  is  of  normal  size;  and  after  a  large  iridectomy,  a  complete  closure 
of  the  pupil  does  not  occur  so  readily  as  if  the  central  zone  of  the  iris  is  entire. 

According  to  the  above,  the  combined  operation  is  urgently  indicated  in  cata- 
racts with  pulpy,  chalky,  or  normally  consistent  cortices,  ■which  are  adherent  to  the 
capsule,  when  the  pupil  dilates  but  slightly  on  the  use  of  atropine,  and  hence 
threatens  to  offer  great  opposition  to  the  escape  of  the  cataract;  when  the  corneal 
wound  is  too  small  and  the  escape  of  the  lens  is  difficult,  or  tbe  iris  has  been 
bruised ;  but  particularly  when,  from  any  cause,  portions  of  the  cataract  are  left  in 
the  eye.  (Arlt.)  It  is  also  well  to  perform  an  iridectomy,  when  the  general  state  of 
the  patient  or  of  the  eye  is  not  favorable  to  the  healing  of  the  wound. 

It  is,  however,  going  too  far  to  say,  as  some  do  {Mooren),  that  iridectomy  should  be  performed 
in  all  cases  of  flap  extraction.  Under  favorable  general  and  local  conditions  and  successful  termi- 
nation of  the  operation,  the  dangers  of  flap  extraction  are  not  sufficient  to  counterbalance  the 
disadvantages  to  vision  from  a  broad,  artificial  pupil ;  for,  with  strong  illumination,  the  latter 
causes  painful  dazzling,  and,  in  proportion  to  its  size,  increases  the  circles  of  dispersion  that  fall 
on  the  retina,  which  is,  of  course,  doubly  felt  from  the  entire  absence  of  accommodation.  The 
clearness  of  excentric  vision,  and  the  capacity  of  the  patient  for  seeing  around  him,  when  he 
wears  spectacles  {Graefe),  are  much  impaired,  for  the  deviation  of  marginal  rays  becomes  very 
evident,  on  account  of  the  deficient  arrest  of  the  rays  by  the  iris. 

Quite  recently,  tapping  the  vitreous  has  been  recommended  as  a  substitute  for  iridectomy.  The 
results  attained  by  it  entitle  it  at  least  to  trial.  It  is  thought  that  the  dangers  of  secondary 
cataract,  iritis,  closure  of  the  pupil,  choroiditis,  and  even  unfavorable  healing  of  the  cornea,  may 
be  greatly  lessened  by  it,  and  that  the  optical  effect  is  much  better  than  by  any  other  operation. 
Immediately  after  the  esoape  of  the  cataract,  the  puncture  should  be  made  with  a  needle,  by 
passing  it  through  the  posterior  capsule  at  the  center  of  the  lenticular  fossa.  The  immediate 
result  is  the  escape  of  some  vitreous  into  the  anterior  chamber,  a  slight  dilatation  of  the  pupil, 
and  a  bulging  forward  of  the  previously  relaxed  cornea.  At  the  same  time  the  capsule  changes 
to  a  ring-shaped  pad,  and  is  removed  from  the  region  of  the  pupil,  which  then  appears  quite 
clear,  and  permits  considerable  sharpness  of  vision.    {Easner.) 

Others,  who  consider  the  retention  of  portions  of  cataract  as  the  source  of  all  danger,  advise 
the  extraction  of  the  cataract  and  capsule  entire.  {Pagenstecher.)  This  sometimes  succeeds 
very  readily  in  cataracts  far  advanced  in  retrogressive  metamorphosis,  whose  capsules  hav% 
become  tough  and  hard  from  calcareous  deposits,  and  are  but  slightly  attached  to  the  lenticular 
fossa.  In  primary  cataracts,  on  the  contrary,  such  attempts  are  difficult,  as  may  be  readily 
conceived  from  the  rules  of  operation  above  given.  "We  first  require  a  large  incision  down- 
ward, to  comprise  half  the  circumference,  and  to  make  it  longer,  this  should  be  beyond  the 
margin  of  the  cornea.  To  facilitate  still  more  the  access  to  the  lens,  a  large  portion  of  iris  should 
be  excised,  and  any  existing  adhesions  of  the  pupillary  margin  to  the  anterior  capsule  should  be 
broken  up  with  a  hook.     If  the  lens  can  not  now  be  luxated  by  a  slight  pressure  on  the  anterior 
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scleral  zone,  a  spoon  should  be  passed  behind  it,  and  it,  with  its  capsule,  should" be  thus  extracted. 
If,  however,  the  zonula  is  too  firmly  attached,  it  should  be  first  loosened  with  a  hook,  so  as  to 
free  the  capsule.  Since  the  danger  of  large  prolapse  of  the  vitreous  is  increased  by  this  manipula- 
tion, perfect  anaesthesia  is  considered  indispensable,  in  spite  of  which  this  accident  can  not  be 
wholly  avoided,' and  may  prove  very  injurious.  If  by  this  method  we  do  escape  secondary 
cataracts,  this  advantage  is  fully  balanced  by  the  frequent  occurrence  of  inflammatory  cloudi- 
ness of  the  vitreous,  which  requires  months  to  clear  up,  or  may  never  pass  away. 

Iridectomy  does  not  prevent  suppuration  of  the  cornea.  Indirectly,  it  is  true,  it 
may  be  of  benefit  in  this  way,  on  the  one  hand,  by  preventing  or  diminishing 
intraocular  pressure,  and  thus  stopping  one  source  of  increase  of  the  suppuration ; 
and  on  the  other  hand,  by  preventing  the  transfer  of  the  process  (when  limited)  to 
the  iris ;  thus  removing  a  factor  that  influences,  very  seriously,  the  course  of  the 
suppuration  of  the  wound.     Nevertheless,  it  is  a  very  insufficient  prophylactic. 

There  is  now  no  doubt  that  in  the  cornea,  as  elsewhere,  perfect  apposition  of  the 
edges  of  the  wound  is  of  the  utmost  importance  to  obtain  direct  union.  Hence, 
the  danger  of  suppuration  must  increase  in  proportion  to  the  difficulty  of  main- 
taining this  perfect  apposition,  and  in  proportion  to  the  amount  of  the  dioptric 
media  that  escape,  and  the  change  of  shape  of  the  anterior  part  of  the  eye  that 
their  escape  causes.  It  also  increases  with  the  extent,  but  especially  with  the  hight, 
of  the  flap ;  that  is,  the  more  readily  the  latter  can  follow  the  elastic  traction  of  the 
divided  elements,  and  yield  to  the  intraocular  pressure. 

On  the  other  hand  it  is  well  known  that  the  cornea  is  very  sensitive  to  severe 
injuries,  and  is  particularly  inclined  to  severe  reaction,  if  its  nutrition  has  already 
suffered  on  account  of  general  marasmus  or  local  causes,  such  as  advanced  sclerosis 
of  the  vessels,  while  the  sclera  has  little  inclination  to  participate  in  active  and 
dangerous  affections  of  the  neighboring  parts,  and  bears  even  severe  wounds, 
ruptures,  &c,  quite  well.     (Jacobson,  Graefe.) 

Hence  we  are  justified  in  concluding  that  the  percentage  of  corneal  suppuration 
must  be.decidedly  decreased  by  making  the  diameter  of  the  flap,  but  particularly  its 
hight,  as  small  as  possible,  and  making  the  incision  in  the  sclera  instead  of  in  the 
cornea;  in  short,  by  substituting  the  recently  recommended  "modified  linear  extrac- 
tion "  for  the  old  flap  extraction  in  sclerosed  senile  cataracts. 

The  results  obtained  by  this  operation  have  thus  far  answered  the  expectations. 
Supported  by  a  long  series  of  cases,  we  may  say  that,  in  modified  linear  extraction, 
phthisis  corneaa  is  very  much  rarer  than  in  flap  extractions ;  also  that  there  is  less 
fear  of  injurious  reaction  in  the  vascular  parts,  and  that  the  capsule  becomes  more 
accessible,  and  consequently  the  detained  portions  of  cataract  may  be  more  readily 
removed.  Hence  we  may  have  less  hesitation  about  operating  on  cataracts  of 
normally  consistent  cortices  or  those  which  are  adherent  to  the  capsule,  and  in 
which  the  flap  operation  is  very  dangerous.  On  account  of  these  advantages  we 
readily  overlook  the  disturbance  of  vision  caused  by  the  iridectomy,  and  the  other 
objections  to  it.  It  would  be  too  much  to  hope,  by  this  operation,  entirely  to 
escape  phthisis  cornea),  and  to  certainly  avoid  fatal  inflammation  of  the  interior  of 
1;he  eye.  The  proceeding  does  not  guarantee  success,  nor  will  it  do  so  even  with 
further  improvements  of  the  method  of  operating. 

Some  have  hoped  to  render  flap  extraction  safe,  by  doing  it  under  anaesthesia,  making  the 
customary  crescentic  incision  in  the  anterior  zone  of  the  sclera,  and  doing  an  iridectomy  at  the 
same  time.  (Jacobson.)  Experience  has  not  proved  the  advantage  of  this  complicated  operation 
over  simple  flap  extraction. 


CATARACT.   TREATMENT.  541 

Others  have  attempted  to  diminish  the  bad  results  of  flap  extraction,  by  lessening  the  size  of 
the  corneal  incisiou.  They  maintain  that  the  obstacle  to  the  exit  of  the  cataract,  in  a  small  (lap- 
wound,  lies  especially  in  the  iris,  aud  may  be  avoided  by  excising  a  large  piece  of  the  latter. 
(Bos$a?ider.)  It  is,  however,  evident  that  a  large,  hard  nucleus  can  not  pass  a  small  corneal 
wound  without  bruising  the  edges,  and  hence  there  must  be  greater  danger  of  suppuration. 

For  a  hard  cataract  to  escape  without  stretching  and  bruising  the  edges  of  the  wound,  the 
opening  must  at  least  equal  in  length  the  diameter  of  the  nucleus,  and  gape  sufficiently  for  the 
thickness  of  the  nucleus  to  pass. 

The  second  indication  is  best  answered  by  a  flap-wound,  whose  apex  corresponds  to  the  axis 
of  the  cataract.  But  the  crescentic  form  of  the  wound  is  not  indispensable,  as  the  gaping  may  be 
produced  by  depressing  one  lip  of  the  wound.  Hence  a  linear  incision  appears  suitable,  that  is, 
an  incision  lying  wholly  in  one  plane,  which  is  imagined  as  passing  through  the  center  of  the 
curvature  of  the  cornea,  or  of  the  capsule  of  the  globe,  if  we  suppose  that  to  be  a  perfect  sphere. 
But  if  a  linear  incision  is  to  answer  the  purpose,  the  two  angles  of  the  wround  must  be  further 
apart.     It  must  at  least  equal  the  sum  of  the  two  chief  diameters  of  the  cataract. 

Such  a  linear  incision  is  used  in  the  so-called  "transverse  extraction."  (Küchler.')  Here  the 
cataract  is  evacuated  through  an  opening,  which  divides  the  entire  cornea  in  a  horizontal  meridian. 
Besides  various  slight  disadvantages,  this  operation  has  the  great  objection,  that  opacities  often 
remain  about  the  wound,  and  as  these  would  come  just  in  front  of  the  pupil,  they  would  greatly 
impair  vision. 

If,  to  meet  this  objection,  we  make  the  wound  at  some  distance  above  or  below  the  apex  of  the 
cornea,  the  breadth  of  the  latter  no  longer  suffices  for  the  length  of  the  incision  ;  hence  the  points 
of  entrance  and  exit  must  be  in  the  anterior  scleral  zone,  and  must  be  further  back,  as  the  incision 
is  made  higher  or  lower;  and  the  difficulty  of  passing  the  knife  through  the  eye,  in  the  plane  of 
a  great  circle,  without  wounding  the  parts  attached  to  the  interior  of  the  sclerotic,  is  increased  in 
the  same  proportton. 

In  order  to  retain  the  advantages  of  the  linear  incision,  some  make  the  wound  so  that  its  middle 
is  inside  of  the  margin  of  the  cornea,  and  tjhus  lose  the  advantages  of  a  pure  scleral  over  a  corneal 
wound.  But  they  have  the  advantage  of  being  able  to  use  a  conical  knife,  shaped  like  Beer's,  with 
which  the  incision  can  be  made  at  one  stroke  without  pressure  on  the  cutting  edge,  and  which  has 
sufficient  play  in  the  anterior  chamber  to  be  turned  in  the  direction  of  a  great  circle  of  the  globe. 
(Arlt.) 

But  most  operators  do  not  make  a  strictly  linear  incision.  In  the  anterior  scleral  zone,  they 
form  a  small  flap  whose  zenith  is  almost  at  the  posterior  margin  of  the  cornea.  They  have  the 
advantage  that  the  length  of  the  wound  may  be  shortened  by  the  hight  of  the  curve.  Some  use  a 
lance-shaped  knife,  which  they  introduce  into  the  sclera  about  half  a  line  behind  the  margin  of 
the  cornea,  and  they  increase  the  wound  to  the  desired  size  with  the  scissors.  {Critdiett,  Boeder.) 
Others  use  a  small  knife  with  slightly  convex  edge,  with  a  few  sawing  strokes  of  which  the  wound 
may  be  made  of  the  proper  length.  (Graefe.) 

Another  method,  which  is  very  old,  for  removing  senile  cataracts  from  the  axis 
of  vision,  is  the  so-called  depression  or  reclination. 

For  this  purpose  a  straight  cataract-needle  is  passed  through  the  sclera,  past  the  temporal 
portion  of  the  ciliary  processes  and  pupil,  through  the  periphery  of  the  lens,  into  the  anterior 
chamber,  and  its  broad  end  is  advanced  to  the  upper  inner  border  of  the  pupil,  and  laid  flat  over 
the  center  of  the  cataract';  then  a  slight,  gradually  increasing  pressure  is  exercised,  so  as  to  detach 
the  lens  as  completely  as  possible  from  the  zonula.  When  this  has  been  done,  the  handle  of  the 
needle  should  be  elevated  in  the  plane  of  the  meridian  of  the  point  of  entrance ;  thus  the  cataract 
with  its  capsule  will  be  depressed  into  the  lower,  outer  part  of  the  vitreous.  By  slightly  rotating 
the  needle  on  its  axis,  we  may  free  its  point,  which  readily  becomes  engaged  in  the  cataract,  and 
withdraw  it  from  the  wound  without  danger  of  the  cataract  following  it,  and  attaining  a  position 
where  it  will  not  remain  so  well,  or  where  it  may  injure  the  vascular  parts  of  the  eye. 

This  operation  is  most  serviceable  where  the  nucleus  is  large  and  hard,  and  the  cortex  propor- 
tionately thin  and  tough.  Where  the  cortex  is  thick  and  soft,  depression  is  objectionable, 
because,  when  the  cataract  enters  the  vitreous,  the  greater  part  of  the  cortex  is  stripped  off  and 
remains  in  the  posterior  chamber,  causing  the  same  dangers  that  are  feared  in  discission  of  senile 
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cataract.  The  chief  danger,  however,  lies  in  chronic  choroidal  inflammations,  which  are  excited 
by  the  dislocated  lens  acting  as  a  foreign  body.  These  occur  after  weeks,  months,  or  even  years, 
and  after  severe  and  tedious  suffering  they  destroy  the  eye,  and  may  even  sympathetically  affect 
the  other  one.  The  percentage  of  bad  results  from  this  accident  is  quite  large  ;  hence,  at  present, 
depression  is  almost  abandoned. 

d.  In  overripe  cataract  the  calcareous  deposits  on  the  inner  wall  of  the  capsule 
require  the  utmost  care.  They  prevent  the  retraction  of  the  flaps  of  capsule  formed 
by  the  operation ;  therefore,  even  when  the  capsule  has  been  freely  divided,  cloudy 
remnants  of  it  are  left  in  the  pupil,  and  are  difficult  to  remove,  and  greatly  impair 
vision. 

Simple  division  is  then  less  serviceable,  even  when  the  lens  is  disintegrated,  and  forms  a 
fatty,  chalky  pulp.  If  the  latter  contain  granular,  chalky  matter,  this  may  enter  the  anterior  cham- 
ber and  prove  the  more  irritating,  as  it  is  dissolved  slowly  and  is  not  readily  removed.  In  some 
rare  cases  the  chalky  masses  have  been  seen  to  adhere  to  the  rough  surface  of  the  iris,  and  also  to 
form  a  deposit  on  the  posterior  wall  of  the  cornea,  which  greatly  impaired  vision. 

In  retrogressive  fluid  total  cataracts,  linear  extraction  answers  best.  In  such 
cases,  however,  the  aqueous  should  be  allowed  to  escape  before  the  capsule  is  opened, 
so  that,  the  crystaline  being  pressed  against  the  iris  and  cornea  by  the  vitreous,  the 
aqueous  chamber  may  be  reduced  to  nothing,  while  the  milky  fluid  is  escaping.  It 
is  also  well  to  make  the  incision  nearer  the  center  of  the  cornea  than  usual,  so  that 
the  opening  may  not  be  covered  when  the  pupil  contracts  during  the  escape  of  the 
aqueous.  Of  course,  in  such  cases,  the  capsule  can  not  be  very  freely  divided  ;  some- 
times we  can  draw  most  of  it  out ;  most  frequently,  however,  the  attempt  in  unsuc- 
cessful.    Then  a  secondary  cataract  rema'ms,  which  must  be  subsequently  removed. 

In  consideration  of  this,  it  has  been  advised  not  to  open  the  cornea  with  a  lance-shaped  knife, 
but  with  a  large  cataract-needle,  whose  neck  closes  the  wound  and  prevents  the  escape  of  the 
aqueous,  thus  keeping  the  capsule  at  such  a  distance  from  Descemet's  membrane  that  it  may  be 
divided.  (Graefe.)  But  then,  of  course,  the  cataractous  remains  will  escape  into  the  aqueous 
chamber,  and  there  prove  injurious.     Hence  the  method  is  unsatisfactory. 

In  dry  capsular  cataracts,  as  well  as  in  all  shrunken  cataracts  with  tough  cap- 
sules, thickened  by  firm  deposits,  and  having  pulpy  nuclei,  simple  linear  extraction 
is  to  be  preferred  to  all  other  operations,  and  it  has  been  employed  for  many  years. 
(Friedr.  Jaeger?)  Such  cataracts  are  readily  drawn  out  whole,  by  a  hook  or  for- 
ceps, and  may  easily  be  removed  through  a  linear  incision.  For,  in  such  cases,  the 
zonula  is  atrophied  and  is  easily  torn,  and  the  posterior  capsule  is  not  very  adherent 
to  the  lenticular  fossa. 

Dry  capsular  and  secondary  cataracts  may  also  be  removed  through  a  scleral  wound.  Formerly 
this  operation  was  quite  popular,  but  it  has  long  been  neglected,  and  it  offers  no  peculiar  advan- 
tages over  linear  extraction  through  the  corneal  wound.  A  meridional  incision,  about  three  lines 
long,  is  made  on  the  temporal  side  of  the  sclera,  about  two  lines  below  the  horizontal  diameter, 
with  its  anterior  end  about  the  same  distance  from  the  margin  of  the  cornea.  Then  a  delicate- 
toothed  forceps  or  iris-hook  is  introduced  and  passed  through  the  vitreous  to  the  cataract,  which 
is  then  seized  and  withdrawn.  (Sichel,  Desmarres.) 

Overripe  cataracts,with  sclerosed  or  normally  consistent  nuclei,  should  be  removed 
by  flap  or  modified  linear  extraction.  But  we  should  always  attempt  to  remove  them 
entire,  before  dividing  the  capsule.  This  attempt  often  succeeds,  and  when  it  does, 
it  is  very  advantageous,  for  there  are  no  chalky  portions  of  lens  left  in  the  anterior 
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chamber,  and  no  secondary  cataract  results.  But  if  the  cataract  does  not  follow  the 
traction  of  the  hook  or  forceps,  the  capsule  must  be  freely  divided  and  the  lens  be 
removed  piecemeal. 

To  prevent  the  bad  results  that  follow  the  retention  of  small  chalky  granules  in  the  aqueous 
chamber,  it  has  been  recommended  to  drop,  or  even  gently  to  inject,  lukewarm  water,  about  90°  F., 
in  order  to  wash  out  the  remnants,  as  it  were.  (Arlt.) 

e.  In  posterior  synechia,  also,  the  edges  of  the  capsule  can  not  retract,  as  they 
are  partially  attached  to  the  iris,  and,  from  the  precedent  inflammation,  somewhat 
extensive  (subsequently  calcifying)  products  have  been  deposited  on  the  inner 
wall  of  the  capsule,  and  the  stiffness  caused  by  the  external  deposits  is  thus  in- 
creased. Besides  this,  the  entire  cataractous  pulp  frequently  thickens  under  the 
influence  of  the  inflammation,  and  chalky  conglomerations  develop  in  it.  The 
exposure  of  the  cortical  portion,  and  its  exit  from  the  capsule,  then  become  more 
dangerous,  as,  on  account  of  the  formation  of  new  product  on  the  margin  of  the 
pupil,  it  can  not  dilate,  and  as  the  inclination  to  the  recurrence  of  iritis  is  kept  up  by 
the  synechia.  Under  such  circumstances,  the  cataract  operation  should  always  be 
combined  with  iridectomy  ;  and  where  the  state  of  the  cataract  renders  an  extrac- 
tion advisable,  we  should  always  attempt  to  draw  out  the  capsule  without  dividing 
it.  So  we  should  only  divide  the  latter,  and  remove  it  subsequently,  when  we  can 
not  remove  the  lens  and  capsule  entire.  Some  advise  the  commencement  of  the 
operation  with  an  iridectomy.     (Rasner.) 

f.  In  traumatic  cataracts,  which  are  developed  without  dangerous  irritation,  we 
may  use  the  treatment  proper  after  division,  especially  the  frequent  instillation  of 
atropine,  and  await  the  natural  termination.  Especially  in  children,  it  is-  well  not  to 
operate  too  quickly,  as  a  spontaneous  cure  is  not  unfrequently  caused  by  resorption. 
But,  if  the  lens  swells  up,  and  an  iritis  develops,  and  the  inflammation  can  not  be 
quickly  checked  in  the  usual  way,  it  is  advisable  to  perform  a  linear  extraction  and 
an  iridectomy.  If,  however,  the  lens  is  not  fully  softened,  or  if  the  injury  has  occurred 
in  an  old  person,  with  a  hard  nucleus,  we  should  perform  a  flap  extraction  with  an  iri- 
dectomy, or,  still  better,  a  modified  linear  extraction.  If  there  is  a  foreign  body  in  the 
lens,  the  dangers  that  it  threatens  to  the  eye  increase  the  indications  for  operation, 
and  then  modified  linear  extraction  is  preferable  to  all  other  operations,  as  no  other 
offers  the  same  certainty  of  securing  the  foreign  particle  and  removing  it  from  the 
eye. 

g.  Flap  extraction  answers  for  lenses  that  have  fallen  into  the  anterior  chamber 
and  become  attached  there,  as  well  as  for  lenses  that  have  become  partly  or  entirely 
dislocated,  and  irritate  the  eye  by  moving  around.  It  is  immaterial  whether  they 
be  still  transparent,  or  have  already  become  cataractous. 

In  true  floating  cataract  it  is  often  difficult  to  seize  the  lens  with  the  spoon,  as  it 
moves  freely  in  the  fluids  filling  the  eye-ball,  and  readily  gets  out  of  the  way. 
Hence  it  is  advisable  to  first  transfix  the  cataract  with  a  needle  passed  through  the 
sclera,  to  push  it  through  the  pupil  and  hold  it  against  the  cornea,  and  then  remove 
it  by  a  flap  extraction.  (Graefe,  Sasner.)  [The  same  operation  has  been  success- 
fully done  in  an  ordinary  case  of  senile  cataract.     (Hartley. )~\ 

If  we  can  not  transfix  the  floating  cataract  on  the  needle,  we  must  do  a  so-called  scleral  extrac- 
tion. (Quadri.)  For  this  purpose,  at  the  equator  of  the  eye-ball  we  divide  the  sclera,  parallel  to 
the  cornealmargin,  to  about  one  sixth  to  one  fifth  of  its  circumference ;  then  the  fluid  vitreous  is 
evacuated,  and  the  lens  drawn  cut.    It  is  true,  the  eye  then  frequently  suppurates,  but  this  does 
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not  make  much  difference,  as  in  floating  cataract  the  functional  power  is  usually  destroyed  at  any 
rate,  and  the  cataract  is  often  a  source  of  recurring  inflammations,  that  never  give  the  patient  any 
rest,  and  often  injure  the  general  health,  so  that  a  quick  destruction  of  the  eye-ball  is  often  an 
actual  gain  ;  in  view  of  which,  artificial  suppuration  of  the  globe  has  been  induced  by  passing  a 
thread  through'it,  when  the  lens  could  not  be  extracted.  If  sympathetic  affection  of  the  other 
eye  threatens,  or  already  exists,  it  is  considered  proper  to  enucleate.     {Graefe.) 

In  ectopia  and  slight  degrees  of  congenital  luxation  of  the  lens,  whether  the 
crystaline  be  transparent  or  cataractous,  displacement  of  the  pupil  often  suffices. 
Of  course,  extraction  is  not  then  advisable.  But,  if  the  first-named  operation  does 
not  give  good  sight,  or  if  the  motions  of  the  luxated  lens  endangers  the  eye,  modi- 
fied linear  extraction  is  indicated. 

If  the  lens  has  been  dislocated  under  the  conjunctiva,  it  is  advisable  not  to  extract  it  till  the 
opening  in  the  sclera  has  closed,  so  as  to  avoid  evacuating  the  vitreous. 

Ti.  Secondary  cataracts  may  be  broken  up  and  depressed  by  scleroticonyxis. 
This  is  particularly  advisable  in  opacities  of  the  posterior  capsule,  such  as  often 
occur  after  flap  and  linear  extraction.  Moderate  secondary  cataracts  formed  by 
non-retracted  portions  of  anterior  capsule,  -when  they  become  attached  to  the  pos- 
terior capsule  by  regressive  masses  of  cataract,  are  best  removed  by  linear  extrac- 
tion, or  drawn  out  through  a  meridional  wound  of  the  sclera,  by  suitable  instru- 
ments. 

[For  removing  secondary  cataracts  or  other  membraniform  obstructions  from 
the  pupil,  the  following  operation  is  performed  :  The  pupil  having  been  dilated  by 
atropine,  the  patient  (lying  on  his  back)  is  etherized  ;  a  spring  speculum  is  inserted 
into  the  eye  to  be  operated  on.  The  operator,  seated  behind  the  head  of  the 
patient,  passes  a  "  stop-needle  "  through  the  cornea,  about  one  line  from  its  nasal 
border,  and  transfixes  the  membraniform  obstruction.  Then,  while  holding  this 
steady,  he  makes  an  opening  in  the  cornea,  about  half  a  line  from  the  temporal 
border,  with  a  Beer's  knife,  a  lance-shaped  knife,  or  a  broad  needle.  Through  this 
opening  a  sharp  hook  is  introduced,  and  its  point  entered  in  the  opening  made  in 
the  membrane  by  the  "  stop-needle."  If  possible,  the  hook  is  now  to  be  rotated, 
and  the  membrane  rolled  up  around  it  and  brought  out  of  the  anterior  chamber. 
If  it  can  not  be  drawn  out,  it  should  be  torn.  After  the  operation,  a  solution  of 
atropine  (two  grs.  to  the  ounce)  should  be  again  used.  The  patient  should  remain 
two  or  three  days  in  bed  in  a  darkened  chamber,  then  gradually  accustomed  to  a 
light.  The  great  advantage  of  the  "  stop-needle  "  is,  that  it  prevents  traction  on  the 
iris,  and  the  consequent  detachment  of  its  border.  It  may  also  be  used  in  perform- 
ing an  iridectomy,  when  the  pupil  is  closed  by  posterior  synechia.  C.  B.  Agnew.] 

4.  Special  preliminary  treatment  is  quite  superfluous,  and  is  rather  inclined  to 
cause  injury,  by  increasing  the  anxiety  of  the  patient.  It  is,  however,  advisable  to 
administer  a  purgative  the  day  previous  to  the  operation,  because,  after  a  complete 
evacuation  of  the  bowels,  the  patient  usually  goes  several  days  without  a  stool, 
which  in  flap  extraction  is  very  desirable,  on  account  of  the  motion  attending  the 
effort.  If  a  needle  operation,  or  a  linear  extraction,  is  to  be  done,  repeated  instilla- 
tion of  atropine  is  advisable,  to  insure  its  effect. 

If  it  is  proposed  to  make  a  flap  extraction,  artificial  dilatation  of  the  pupil  appears  advisable 
if  the  anterior  chamber  is  small,  and  the  pupil  habitually  contracted ;  for  we  may  then  more 
readily  avoid  the  iris  while  making  the  flap,  unless  (as  often  happens)  the  pupil  contracts  at  the 
critical  moment,  and  lies  just  in  front  of  the  knife.    If  the  chamber  be  deep,  it  is  not  difficult  to 
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protect  the  iris;  heuce  the  chief  object  of  the  artificial  mydriasis  is  absent,  although  many 
believe  that,  by  weakening  the  sphincter  pupillae,  the  escape  of  the  lens  is  facilitated,  and  the 
evil  effects  of  tension  of  the  iris  may  be  prevented.  Mydriatics  should  be  quickly  employed,  also, 
after  adhesion  of  the  corneal  wound,  to  limit  the  effect  of  any  remaining  portions  of  cataract  on 
the  iris.  (Sämisch.)  Still,  the  latter  advantages  appear,  to  a  great  extent,  overbalanced  by 
favoring  prolapses  of  the  pupillary  margin,  which  are  more  injurious  than  prolapses  of  the 
breadth  of  the  iris. 

5.  The  operation  is  best  done  in  tbe  morning,  an  hour  or  two  after  the  patient 
lias  taken  a  bowl  of  soup,  or  a  cup  of  coffee.  "When  the  stomach  is  empty,  vomiting 
readily  occurs,  "which  may.prove  dangerous ;  when  it  is  full,  the  patient  does  not 
easily  retain  the  position  on  the  back  wbich  is  usually  necessary,  and  inclines  to 
congestion  of  tbe  head. 

Eecently  the  recumbent  position  is  generally  considered  the  most  favorable  for 
the  operation.  Hence  tbe  patient  is  brought  in  bis  night-dress  to  a  suitably  pre- 
pared bed,  which  is  so  placed  that  tbe  light  from  one  or  two  windows  falls  obliquely 
on  tbe  head  of  the  patient,  and  the  eye  is  sufficiently  illuminated,  wbile  direct  sun- 
light is  excluded. 

The  advantage  of  this  proceeding  is,  that  the  patient,  in  order  to  get  comfortably  to  bed  after 
the  operation,  is  not  obliged  to  move  about  in  a  way  that  may  be  dangerous  ;  fainting  during  the 
operation  is  not  so  serious ;  the  head  of  the  patient  may  be  more  easily  held,  and  the  operator, 
while  manipulating  above  the  patient,  can  himself  hold  the  upper  lid  of  the  cataractous  eye,  and 
thus  the  more  readily  dispense  with  an  experienced  assistant. 

Where,  however,  disease  renders  lying  in  bed  tedious  or  unbearable,  and  a  sitting  posture  is 
necessary  during  the  greater  part  of  the  after-treatment,  the  patient  had  better  be  operated  on  in 
an  easy-chair,  and,  properly  clothed  and  well  propped  up,  left  for  the  day  sitting  up,  but  at  night 
placed  in  bed,  with  the  head  well  supported. 

Children  should  be  operated  on  under  anaesthesia,  or  else  they  should  be  enveloped  in  a  cloth, 
so  that  the  arms  and  legs  shall  be  held  immovable,  in  an  extended  position  ;  one  assistant,  seated, 
holds  the  child  in  his  lap,  while  the  operator,  sitting  opposite,  clasps  the  enveloped  legs  of  tbe 
patient  between  his  knees,  and  a  second  assistant,  from  over  the  patient's  head,  separates  the  lids 
and  holds  the  head. 

Although  the  relaxation  of  the  muscles  of  the  eye,  caused  by  anaesthesia,  would  be  very 
desirable,  this  is  only  proper  when  necessary,  as  the  senseless  movement  of  the  patient  while 
awaking,  and  particularly  the  frequent  and  continued  strangling  and  vomiting,  may  prove  very 
injurious.  This  is  especially  true  in  flap  extractions.  But  the  contrary  opinion  has  also  been 
advanced,  and  recently  profound  anaesthesia,  during  the  operation,  has  been  recommended  as  a 
means  for  reducing  to  a  minimum  the  dangers  accompanying  flap  extraction.  (Jacobson.)  Still, 
the  extreme  precautional  measures  given  against  accidents,  after  the  operation,  are  rather  fitted 
to  increase  than  to  diminish  the  fear  of  anaesthesia. 

If  possible,  we  should  also  avoid  fixation  of  the  eye.  This  is  especially  true  in  flap  extrac- 
tion. For  we  must  remember  that  fixation  excites  considerable  pain,  and  is  apt  to  cause  unruly 
patients  to  strain  more,  which  may  much  interfere  with  the  operation,  cause  prolapse  of  the 
vitreous,  &c.  If  the  flap  extraction  is  done  in  the  upper  half  of  the  cornea,  or  a  modified  linear 
extraction  be  made  upward,  we  are  sometimes  unable  to  avoid  using  the  forceps  to  draw  down 
the  upturned  eye,  and  bring  the  field  of  operation  into  the  opening  of  the  lids. 

It  is  of  the  utmost  importance  that  the  eye-lids  should  be  properly  held.  This 
requires  a  skilled  assistant,  for  it  is  not  easy  to  open  the  lids  widely  and  keep  them 
apart  with  certainty,  without  getting  in  the  way  of  the  operator,  and  without  in 
the  least  encroaching  on  the  globe,  and  thus  causing  discomfort  to  the  patient. 
Usually  the  operator  holds  one  lid,  and  this  is  the  upper  or  lower  according  to  his 
position  behind  the  head  or  at  the  breast  of  the  patient ;.  the  assistant  holds  the  other. 
The  two  hands  used  for  this  purpose  are  laid  (with  the  ring  and  little  finger  closed) 
35 
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flat  on  the  forehead  and  face,  and,  while  the  patient  opens  his  eye,  the  ends  of  the 
extended  index  and  middle  fingers  are  brought  over  the  eye-lashes  on  to  the  edges 
of  the  lids,  whereupon  the  latter  slide  back  along  the  globe,  and  may  be  easily  held 
fast  without  at  all  interfering  with  the  eye.  It  is  at  the  same  time  very  important 
that  the  inner  lip  of  the  lid  be  not  for  a  moment  raised  from  the  eye-ball,  as  other- 
wise, by  some  straining  of  the  patient,  an  eversion  may  readily  occur,  which  renders 
the  operation  much  more  difficult.  (See  Figs.  86-91.) 

Lid-holders,  that  are  strong  enough  to  oppose  the  spasmodic  contraction  of  the  orbicularis 
muscle,  annoy  the  patient,  increase  his  restlessness,  and  hence  should  generally  be  avoided.  In 
modified  linear  extraction,  however,  during  the  second  step  of  the  operation,  viz.  the  making  of 
an  artificial  pupil,  it  is  often  difficult  to  do  without  them,  as  the  fixation  of  the  lids  by  an  assist- 
ant leaves  too  little  room  for  a  second  assistant  to  fix  the  eye-ball  with  the  forceps. 

6.  Immediately  after  the  operation  the  patient  is  directed  to  close  the  lids  gently, 
as  in  falling  asleep,  the  escaped  fluid  is  to  be  carefully  wiped  away  with  soft  charpie, 
and  then  a  protective  bandage  applied  over  both  eyes. 

The  application  of  the  protective  bandage  requires  the  greatest  attention.  The  charpie  must 
be  finely  picked,  soft,  and  clear  ;  it  must  not  ravel  out,  for  then  some  threads  might  get  between 
the  lids  and  prove  very  injurious.  The  two  cushions  formed  of  it  should  not  be  too  large  ;  they 
should  be  of  a  regular  density  and  thickness  throughout;  the  bandage  should  be  of  fine  and  new 
flannel,  so  that  it  may  stretch  regularly,  for  only  thus  can  it  be  equally  applied  to  the  surface 
of  the  closed  lids,  which  is  one  of  the  chief  requirements  for  a  good  bandage. 

We  can  not  sufficiently  warn  against  strong  traction  on  the  bandage,  especially  after  flap 
extraction,  for  the  flap  is  easily  displaced ;  in  this  case,  however,  there  is  a  disagreeable  feeling  of 
pressure  which  renders  the  patient  uneasy,  and  may  lead  directly  to  bad  results.  As  a  rule,  the 
bandage  should  exercise  no  pressure,  but  simply  keep  the  parts  in  their  natural  position.  There 
are  some,  however,  who  recommend  strong  pressure,  and  even  advise  the  laced  bandage,  under 
some  circumstances,  especially  in  prolapse  of  the  iris  or  vitreous,  in  hemorrhage,  commencing 
suppuration  of  the  cornea,  Ac.   (Graefo.)    But  it  is  well  not  to  follow  this  advice. 

Fastening  the  lids  with  strips  of  isinglass  plaster,  beside  using  the  protective  bandage,  is  only 
advisable  where  the  patient  is  very  unquiet  and  thoughtless,  as  well  as  in  childish  old  persons,  as 
in  such  there  is  great  danger  that  they  may  lift  the  bandage  (at  a  moment  when  they  are  not 
watched)  to  prove  the  effect  of  the  operation,  which  may  cause  the  worst  results. 

[In  this  country  the  plasters  are  frequently  used,  and  with  excellent  results. 
Instead  of  ichthyocolla  plaster,  strips  of  fine  gauze  may  be  laid  over  the  lids,  and 
retained  in  their  position  by  painting  collodion  over  them.  The  collodion  not  being 
soluble  in  watery  fluids,  the  plasters  remain  well  in  position.  They  are,  however, 
liable  to  objections,  on  account  of  the  contraction  caused  by  the  collodion.] 

Children  will  frequently  suffer  no  bandage,  and  then,  if  we  would  avoid  the  injuries  caused  by 
their  crying  and  struggling,  we  must  leave  them  with  open  eyes  in  a  dark  room.  This  is  the  more 
easily  done,  as  we  usually  perform  needle  operations  on  them. 

"When  the  bandage  has  been  applied,  the  patient  should  be  placed  in  the  proper 
position,  and  made  as  comfortable  as  possible ;  for  he  will  not  long  retain  an  uncom- 
fortable position — pains  in  the  head,  hips,  &c,  occur ;  he  becomes  restless,  tosses 
about,  and  may  thus  endanger  the  success  of  the  operation.  Usually,  lying  on  the 
back,  with  the  head  more  or  less  elevated,  is  the  best  position.  If,  however,  only 
one  eye  has  been  operated  on,  the  patient  may,  if  necessary,  lie  on  the  other  side, 
and  only  occasionally  on  the  back. 

"When  the  patient  has  been  carefully  laid  down,  the  bed  should  be  moved  to  the 
chosen  part  of  the  chamber,  where  it  will  be  protected  from  draughts,  furnace-heat, 
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rays  of  light,  &c.  The  chamber  should  then  be  regularly  darkened,  but  not  so  much 
so  as  to  render  the  features  indistinguishable  after  having  been  a  little  'while  in  the 
room. 

7.  For  the  first  couple  of  days  the  patient  should  preserve  the  greatest  bodily 
and  mental  quiet ;  he  should  speak  as  little  as  possible  ;  muscular  exertion,  snoring, 
coughing,  sneezing,  are  to  be  carefully  avoided  ;  visits  and  exciting  news  are  to  be 
forbidden ;  diet  must  be  limited  to  warm  soup,  and,  at  most,  steamed  vegetables.  If 
the  patient  longs  for  them,  acid  drinks  are  not  injurious,  but  rather  beneficial. 

[It  is  desirable  to  have  the  food  soft,  to  avoid  exertion  of  the  masticatory 
muscles ;  but  it  should,  at  the  same  time,  be  nutritious.  Beef-tea  and  various  nutrient 
soups  are  suited  for  the  use  of  patients  who  have  just  been  operated  on.] 

Quite  recently  some  have  declaimed  against  the  absolute  rest  of  the  patient  after  operation. 
This  is  said  to  be  opposed  to  all  the  rules  of  medicine,  and  to  be  apt  to  cause  cerebral  congestion,  as 
it  arrests  the  muscular  actions  that  are  absolutely  necessary  to  normal  circulation.  (Coursserant.) 

Some  hours  after  the  operation,  the  charpieof  the  dressing  should  be  changed,  as, 
at  first,  a  good  deal  of  aqueous  escapes,  and  the  conjunctival  secretion  is  also  much 
increased,  and  thus  the  pad  covering  the  eyes  becomes  soiled,  cakes  together,  presses 
unevenly,  and  readily  causes  irritation,  and,  at  all  events,  is  annoying  to  the  patient. 
The  conjunctival  secretion  also  renders  it  necessary  to  change  the  dressing  once  or 
more  daily,  for  the  following  days.  Almost  all  patients  find  this  a  relief.  While 
making  the  change  we  must  most  carefully  guard  the  eye  from  mechanical  injury 
and  strong  light  on  the  closed  lids,  and  prevent  the  patient  from  opening  them. 
Severe  irritation  often  follows  the  neglect  of  these  rules. 

The  above  includes  the  urgent  warning  not  to  examine  the  eye  too  soon.  Many,  however, 
advise  this  (Desrharres,  Zehender,  Küchler),  and,  where  the  symptoms  are  threatening,  recommend 
an  examination  with  oblique  concentrated  light,  within  ten  hours  after  the  operation,  as  well  as 
on  subsequent  days  (Jacobson);  but  we  can  only  explain  this  advice  by  their  desire  for  a  more 
thorough  knowledge  of  the  process  of  cure.  It  is  true  that  much  valuable  information  has  been 
gained  in  this  way  (Sichel,  Jacobson,  G-raefe) ;  but  this  gain  to  our  knowledge  is  made  at  great 
risk  to  the  patient.  Besides,  we  can  not  expect  to  draw  any  hints  for  true  and  practicable  thera- 
peutics from  the  state  of  the  different  parts  of  the  eye  at  the  time.  The  careful  surgeon  would  not 
be  easily  induced  to  perform  a  second  operation  within  the  first  couple  of  days.  Hence  we  could 
only  expect  to  determine  if  any  inflammation  existed,  and  its  grade.  But  the  objective  and 
subjective  symptoms  that  we  find,  while  the  lids  are  closed,  suffice  to  show  us  this.  We  must  not 
forget  that  rest  of  a  diseased  part  is  the  best  antiphlogistic,  and  answers  better  than  all  others 
together. 

When  we  wish  to  use  atropine  soon  after  the  operation,  we  should  advise  the  patient  to  look 
upward,  keeping  the  lids  closed ;  we  then  draw  down  the  lower  lid,  and  drop  one  or  more  drops  of 
the  solution  into  the  fissure.  Generally,  we  should  avoid  much  manipulation  with  this  remedy ; 
one,  or  at  most  two,  daily  instillations  of  it  are  sufficient  even  in  the  most  urgent  cases,  and  these 
should  be  made  at  the  time  the  dressing  is  changed. 

a.  If  no  reaction  has  occurred  after  the  second  day,  if  the  recumbent  position 
becomes  very  tiresome  to  the  patient,  he  may  alternate  it  with  a  sitting  one,  and  may 
be  supported  in  an  easy-chair  with  pillows.  If  the  patient  is  very  hungry,  there  is 
no  objection  to  his  then  using  meat-broth,  easily  digestible  vegetables,  &c,  in  small 
quantities  ;  in  much  debilitated  persons  this  is  even  necessary. 

On  the  fifth  or  sixth  day  the  bandage  may  be  raised  and  the  patient's  vision 
tested,  at  the  same  time  being  most  careful  that  dazzling  light,  rays  of  fight  or  reflec- 
tion from  a  white  or  dazzling  object,  do  not  reach  the  eye ;  otherwise  the  success  of 
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the  operation  may,  even  yet,  be  prevented,  as  the  retina,  which  for  years  may  have 
been  protected  from  dazzling  light  behind  an  opaque  lens,  at  first  reacts  strongly  to 
even  moderate  light.  This  is  the  more  apt  to  occur,  because  since  the  operation  it 
has  been  kept  in  entire  darkness.  Careless  exposure  of  it  may  readily  cause  incu- 
rable amaurosis.  For  the  same  reason  the  eye  must  not  be  strained  in  the  trials 
of  vision.  "Where  the  pupil  is  closed  by  remains  of  cataract,  the  trials  are  useless, 
or  can  only  determine  the  amount  of  sensitiveness  to  light.  After  this  the  patient 
may  be  allowed  to  sit  up  for  an  hour  or  two  at  a  time,  in  an  easy-chair,  and  be  better 
nourished  ;  still,  however,  avoiding  all  food  that  requires  chewing. 

After  nine  or  ten  days,  there  is  no  objection  to  removing  the  bandage  from  time 
to  time  and  permitting  the  patient  to  use  the  operated  eye.  It  is  wisest  to  do  this 
only  in  the  evening  at  first,  as  the  patient  is  then  most  certain  to  escape  dazzling 
light.  After  fourteen  days  the  patient  may  use  the  operated  eye  the  whole  day, 
being  careful,  however,  to  lessen  direct  bright  and  diffuse  light  by  the  use  of  shades 
and  dark  glasses.  In  summer-time  it  is  well  at  this  period  to  let  the  patient  be  led 
about  in  a  quiet  place  out  of  doors  at  twilight,  as  fresh  air  greatly  shortens  convales- 
cence. If  eighteen  or  twenty  days  have  passed  without  bad  results,  the  patient  may 
be  regarded  as  well,  and  it  is  sufficient  to  warn  him  against  possible  injuries,  such  as 
straining  the  eyes  too  soon,  bright  light,  intemperance  in  food  or  drink,  &c.  It  is 
well  to  choose  suitable  cataract-glasses  for  the  patient  at  this  time.  They  should 
not  be  used,  however,  for  a  month  or  two. 

It  is,  of  course,  understood  that  these  are  only  general  rules,  and  that  many  devia- 
tions from  them  are  necessary,  according  to  circumstances,  especially  in  regard  to 
the  periods  given. 

i.  The  cure  does  not  always  go  on  so  quietly,  however.  It  is  interfered  with  by 
various  accidents  which  require  treatment  and  delay  convalescence  for  a  long  time. 
Quite  often  feelings  of  pressure,  foreign  bodies,  heat,  even  flying  stitches  and  tempo- 
rary Severe  pain,  occur  immediately  after  the  operation,  or  a  few  hours,  subsequently, 
but  soon  depart  after  a  few  tears  have  escaped  between  the  lids,  or  the  charpie  has 
been  changed.  We  may  almost  always  calculate  on  this  accident  when  fixation  for- 
ceps have  been  used.  If,  however,  they  increase  after  a  few  hours,  if  the  flow  of  hot 
tears  becomes  more  copious,  if  the  margin  of  the  upper  lid  becomes  red  and  swelled, 
or  the  entire  lid  congested  and  cedematous,  we  may  know  there  is  severe  inflamma- 
tory reaction.  Then  active  antiphlogistic  treatment  becomes  necessary.  Usually 
we  attempt  to  meet  the  indications  by  leeches  applied  to  the  temporal  region  or 
behind  the  ear.  But  if  the  local  temperature  appears  much  increased,  it  is  well  to 
apply  cold  compresses  to  the  brow  and  temples.  If  the  pain  is  unbearable,  we 
should  use  solutions  of  morphia  hypodermically,  or  some  of  the  narcotics  internally. 
[The  sixtieth  of  a  grain  of  atropise  sulph.  and  one  sixth  of  a  grain  of  morph.  sulph. 
in  solution,  given  hypodermically,  are  very  satisfactory.]  When  there  is  much  fever, 
cooling  drinks  and  digitalis  should  be  used.  We  may  also  expect  some  advantage 
from  dropping  strong  solutions  of  atropine  into  the  conjunctival  sac;  this  should  be 
done  with  the  above-mentioned  precautions.  But  it  is  desirable  to  avoid  doing  it 
for  two  or  three  days  after  the  operation. 


It  is  rarely  advisable  to  remove  the  protective  bandage  and  apply  the  cold  compresses  directly 
to  the  eye.  Changing  the  compresses  worries  the  patient  and  often  increases  the  irritation. 
Irrigation  with  cold  water  should  be  rejected,  on  account  of  the  irritation  it  causes.  But  it  baa 
been  recently  recommended.  (Laurence.) 
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If,  with  these  remedies  and  careful  antiphlogistic  diet,  -we  do  not  succeed  in  mas- 
tering the  inflammation,  or  if  this  even  increases,  the  eye  is  seriously  affected.  There 
is  usually  a  severe  iritis,  which  is  excited  and  kept  up  by  retained  portions  of  cata- 
ract. But  at  this  time  these  are  rarely  so  much  softened  as  to  be  removed  -without 
rough,  and  therefore  dangerous,  manipulation.  In  children  only,  the  consistency  of 
the  lens  allows  us  to  hope  for  speedy  disintegration  after  discission  and  the  conse- 
quently safe  removal  through  a  linear  corneal  wound.  In  adults,  even  an  iridectomy, 
during  severe  irritation,  is  dangerous.  Hence,  as  experience  teaches,  it  is  almost 
always  better  to  continue  the  antiphlogistic  treatment,  and  patiently  await  the  termi- 
nation. Often  only  extensive  synechia  and  secondary  cataracts  result.  After  the 
inflammation  has  run  its  course,  or,  still  better,  after  several  -weeks  or  months,  these 
may  be  corrected  by  an  iridectomy,  -without  much  danger.  After  flap  extraction, 
great  attention  must  be  paid  to  symptoms  of  corneal  suppuration.  This  most  unfor- 
tunate of  all  the  accidents  often  appears  even  in  the  course  of  twelve  or  twenty-four 
hours,  but  often,  also,  not  till  after  the  second  day.  It  shows  itself  by  rapidly- 
increasing  cedematous  swelling  of  the  inner  angle  of  the  eye,  as  well  as  by  a  profuse 
discharge  of  purulent  conjunctival  secretion.  The  pain  may  vary  to  any  extent. 
In  old,  decrepit  persons,  after  flap  extractions,  the  cornea  not  unfrequently  becomes 
infiltrated,  or  the  whole  globe  filled  with  pus,  without  the  occurrence  of  severe  pain, 
or  even  with  its  entire  absence.  In  such  cases  it  is  well  to  assure  ourselves  of  the 
state  of  the  eye  by  inspecting  it.  If  we  find  that  a  diffuse  infiltration  of  the  cornea 
has  already  occurred,  all  hope  of  restitution  of  vision  is  gone.  The  treatment  is 
best  directed  to  the  existing  symptoms  and  the  comfort  of  the  patient.  If  the  gk>be 
appears  very  tense  and  painful,  or  if  a  rupture  is  threatening,  it  is  advisable  to  lift 
the  flap  or  tap  the  eye.     Cataplasms  are  also  often  soothing. 

If,  however,  phthisis  oculi  threatens,  and,  besides  the  other  symptoms,  we  have  a  yellow  misti- 
ness spreading  over  the  cornea  whose  wound  maybe  healed,  some  advise  that  the  protective  band- 
age be  changed  for  compresses  wet  with  warm  chamomile  tea,  until  we  see  the  process  favorably 
localized  in  the  vicinity  of  the  wound.  But  if  there  is  an  inclination  to  circumscribed  suppura- 
tion, the  alternate  use  of  chamomile  compresses  and  the  laced  bandage  are  said  to  be  beneficial. 
If,  under  this  treatment,  the  secretion  and  swelling  of  the  lids  diminish,  and  the  process  is  more 
and  more  limited,  the  compresses  should  be  gradually  laid  aside  and  the  laced  bandage  chiefly 
used;  if,  on  the  other  hand,  the  suppuration  extends,  the  compresses  should  be  most  used.  This 
treatment  is  also  well  spoken  of  in  the  local  infiltration  of  the  edges  of  the  flap-wound,  that  excep- 
tionally occurs  at  a  later  stage.  (G-raefe.)  But  on  the  whole,  little  reliance  can  be  placed  on  this 
remedy. 

While  the  bandage  is  still  used,  conjunctival  catarrh  is  not  unfrequently  developed. 
It  occurs  particularly  in  old  people  with  relaxed  skin,  and  often  runs  its  course  with 
great  cedematous  swelling  of  the  parts.  Then  compresses  wet  with  lead- water  are 
advisable.  Strong  astringents  should  only  be  used  subsequently,  when  an  irritation 
of  the  eye  does  not  appear  dangerous. 
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Wagner,  Nachrichten  von  der  G.  A.  Universität  in  Göttingen.  1851.  S.  109. ^Pagenstecher,  A.  f. 
O.  VII.  1.  S.  115, 117.—  Virchow,  Die  krankhaften  Geschwülste.  II.  Berlin.  1864.  S.  101.— Buete, 
Lehrb.  der  Ophth.  Braunschweig.  1845.  S.  694,  762. — Piringer,  Die  Blennorrhoe  am  Menschen- 
auge. Graz.  1841.  S.  201.— Arlt,  Krankheiten  des  Auges.  I.  Prag.  1851.  S.  232,  II.  S.  260,  264.— 
Bauer,  Zeitschft.  f.  Ophth.  III.  S.  IV.—Singer?  Wedl,  Wien.  med.  Wochenschft.  1864.  No.  14-20. 
— Ed.  Jaeger,  Staar  und  Staaroperat.  Wien.  1854.  S.  17,  20,  Zeitschft.  der  Wien.  Aerzte.  1859.  S. 
491.— D.  E.  Müller,  A.  f.  O.  II.  2.  S.  164,  et  seq.— Pils,  Lehrbuch  der  Augenheilkunde,  Prag. 
1859,  S.  726.—  O.  Becher,  Wien  med.  Jahrb.  1866.  4.  S.  55,  oS.—Businelli,  Zeitschft.  der  Wien. 
Aerzte.  1859.  S.  410,  425. 

Symptoms,  Complications :  Graefe,  A.  f.  O.  I.  2.  S.  231,  et  seq. ;  IX.  2.  S.  46. — A.  Weber,  ibid. 
VII.  1.  S.  7-11.— Bonders,  ibid.  S.  160. 

Causes :  Hasner,  klin.  Vorträge,  &c.  S.  259,  et  seq. — Arlt,  Zeitschift.  der  Wien.  Aerzte.  1S56. 
Wochenbl.  S.  777,  Krankheiten  des  Auges.  II.  S.  290. — Schön,  Beiträge  zur  pr.  Augenheilkunde. 
Hamburg.  1861.  S.  157,  et  seq.—Froebelius,  kl.  Mntbl.  1864.  S.  38.— Homer,  Davidson,  ibid.  1865. 
S.  18t).—  O.  Becher,  Wiener,  m.  Jahrb.  1866.  4.  S.  56.— Förster,  A.  f.  0.  III.  2.  S.  191  .—Amrnon, 
kl.  Darstellgn.  III.  S.  &1  .—Lecorche,  Arch,  gen  de  med.  1861.  I.  P.  572,  577,  583,  725,  II.  S.  64,  65. 
—Knapp,  Carius,  kl.  Mntbl.  1863.  S.  168,  171. — Melchior,  ibid.  S.  499. — Graefe,  Deutsche  Klinik. 
1859.  Nor.  10,  A.  f.  O.  I.  1.  S.  333,  II.  1.  S.  229,  273,  III.  2.  S.  372,  V.  1.  S.  170 ;  VI.  1.  S.  134, 141, 
143.  XII.  1.  S.  213.  XII.  2.  S.  191.— Hirschmann,  kl.  Montbl.  1866.  S.  94.— J.  Meyr,  A.  f.  O.  VIII. 

2.  S.  120.— A.  Weber,  ibid.  VII.  1.  S.  21.— Hutchinson,  A  clinical  memoir,  &c.  London.  1863.  P. 
150.— Stellwag,  Ophth.  I.  S.  466,  et  seq.— Beger,  Zeitschft.  f.  Ophth.  HI.  S.  145.— Petrequin,  Can- 
statt's  Jahresber.  1857.  III.  S.  108.  —  Bau,  A.  f.  O.  I.  2.  S.  197.  —  Bessl,  Zeitschrift  der  Wiener 
Aerzte.  1860.  S.  639.— Bydl,  Wien.  med.  Jahrbücher.  1866.  4.  S.  46,  50,  61.— Buete,  Lehrbuch  der 
Ophth.  IL  1854.  S.  6S0.— Coceius,  Ueber  die  Neubildung  von  Glashäuten, '&c.  Festrede  Leipsig. 
1858.  S.  1, 7.—A.  Pagenstecher,  kl.  Beobachtungen.  Wiesbaden  IL  1862.  S.  122,  III.  S.  1,  3,  6,  7. 
— Mackenzie,  Prakt.  Abhdlg.  &c,  Weimar.  1832.  S.  307  ;  Traite  d.  mal.  d.  yeux,  traduit  p.  Warlo- 
mbnt  etTestelin.  I.  Paris.  1856.  P.  596. — Sichel,  Annal.  d'oc.  XIII.  P.  193. — Zander  und  Geissler, 
Verletz,  d.  Auges.  Leipzig  und  Heidelb.  1864.  S.  27,  276.— Schweigger,  A.  f.  O.  VIII.  1.  S.  237.— 
C.  Bitter,  ibid.  S.  1, 16,  81,  Etudes,  ophth.  p.  Wecker  IL  Paris.  1866.  P.  19.— C.  Pagenstecher,  kl. 
Montbl.  1865.  S.  11.— Nordman,  Mikrograf.  Beiträge,  &c.  Berlin.  1832, 1.  Heft.  S.  7,  2.  Heft.  S.  9. 
—Gescheidt,  Zeitschft.  Ophth.  III.  S.  405.— Leuchart,  kl.  Montbl.  1864.  S.  86. 

Dislocation  of  the  Lens :  Zander  und  Geissler,  1.  c.  S.  358-3S5. — Geissler,  Schmidt's  Jahrb.  107. 
Bd.  S.  72-74.— Mackenzie,  Traite,  &c,  I.  P.  599-607.— Stellwag,  Ophth.  I.  S.  438,  et  seq.—  Hasner, 
kl.  Vorträge,  &c,  S.  231-238.— Arlt,  Zeitschft.  der  Wien.  Aerzte,  1861.  Wochenblatt.  S.  203. 
Krankheiten  des  Auges.  &c,  IL  S.  16,  271-276.—  Sichel,  ibid.  S.  275.— Byba,  ibid.  S.  273.— Hey- 
mann,  Ein  Fall  von  spontaner  Freibeweglichkeit  der  Linse.  Denkschrift  au  G.  R.  Cams.  S.  21. — 
Schön,  Beiträge,  &c,  S.  111,  116;  Handb.  der  path.  Anat.  Hamb.  1828.  S.  121. — Ed.  Jaeger, 
Zeitschrift  der  Wien.  Aerzte.  1853.  IL  S.  551.  Staar  und  Staaroperat.  &c.  S.  57,  59. — Amnion,  A. 
f.  O.  I.  S.  119, 126.—  Pagenstecher  und  Sämisch,  kl.  Beobachtungen.  IL  S.  33  ;  III.  S.  5.— Graefe,. 
A.  f.  O.  I.  1.  336,  et  seq.  I.  2.  S.  291,  IL  1.  S.  195,  197,  III.  2.  S.  365,  371,  372 ;  IV.  2.  S.  311,  316. 
—Bonders,  ibid.  VII.  1.  S.  201.— D.  E.  Midier,  ibid.  VIII.  1.  S.  166.— Sippel,  ibid.  S.  170.— 
Manz,  kl.  Montbl.  1865.  S.  176.— a  Pagenstecher,  ibid.  S.  1.—  Wecker,  ibid.  1863.  S.  114.— Steffan, 
ibid.  1865.  S.  164.— Hirschmann,  ibid.  1866.  S.  94,  99.— Bowman,  ibid.  S.  267. 

Course,  Besults  :  Himly,  1.  c.  IL  S.  247. — Ed.  Jaeger,  Wien.  Zeitschrift  f.  prakt.  Heilkunde 
1861,  Nr.  31,  32.— Schön,  Beiträge,  etc.  S.  162.— Graefe,  A.  f.  O.  I.  1.  S.  326,  III.  2.  S.  376,  V.  1. 
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S.  173-177;  IX.  2.  S.  46;  XL  3.  S.  36.— Kha$p,  Dritter  Jahresbericht  1864-5.  Heidelberg,  1865. 
S.  19. 

Treatment :  Arlt,  Lehrb.  II.  S.  294,  338 ;  Zeitschrift  der  Wien.  Aerzte,  1S59.  S.  412, 1866. 
Wochenbl.  Nro.  3S  ;  Prag.  Vierteljahren.  76.  Bd.  Misc.  S.  16;  kl.  Monatbl.  1864.  S.  337,  et  seq.— 
Basner,  Prag.  med.  "Wochenschrift,  1S64.  Nro.  42,  kl.  Vorträge,  etc.  S.  235,  et  seq. — Fifa,  Lehrb. 
S.  nt.—Melchoir,  kl.  Monatbl.  1S63.  S.  499.— Zehender,  ibid.  S.  87, 186, 274, 1766.  S.  122.— Rivaud- 
Landrau,  and  others,  Congress  intern,  d'  ophth.  Paris,  1S63.  S.  155-171. — Secondi,  ibid.  S.  164, 
217,  Cliuica  oc.  diGenova,  Riassunto  Torino,  1865.  P.  91,130. — If.  Zangenbeck,  die  Insolation  d.  m. 
Auges.  Hanover,  1859.  S.  8. — Ed.  u.  Fr.  Jaeger,  Ueber  die  Behandig.  ds  gr.  Staares,  Wien.  1S44,  S. 
19,  et  seq. ;  Staar  und  Staaroperat.  Wien.  1S54.  S.  33-48. — Ritterich,  Deutsche  Klinik,  1855. — 
Stellwag,  Zeitschrift  der  Wien.  Aerzte,  1852,  1.  S.  321,  431,  570;  ophth.  I.  S.  570-654.— Graefe, 
A.  f.  0.  I.  2.  S.  219,  et  seq.  IL  1.  S.  195,  et  seq.  IL  2.  S.  177,  et  seq.  IV-.  2.  S.  211,  214,  V.  1.  S. 
158,  et  seq. ;  VI.  2.  S.  155,  et  seq. ;  IX.  2.  S.  43,  et  seq. ;  X.  2.  S.  209,  et  seq. ;  XL  8.  S.  1  et  seq. ;  XII. 
1.  S.  150,  et  seq.  ;  kl.  Monatbl.  1863.  S.  141,  et  seq.;  1865.  S.  306,  341,  345.— Gibson,  nach  Graefe, 
A.  f.  O.  I.  2.  S.  221 ;  X.  2.  S.  216.— Schweigger,  nach  Graefe  kl.  Monatbl.  1S63.  S.  19S.— Palucci, 
nach  Himly  1.  c.  IL  S.  235.— Pagenstecher,  A.  f.  O.  VIII.  1.  S.  192,  et  seq. ;  kl.  Beobacht.  1.  S.  41, 
et  seq.  ;  IL  S.  28-34,  III.  S.  3,  et  seq. ;  kl.  Monatbl.  1865.  S.  316.— Berlin,  A.  f.  0.  VI.  2.  S.  73, 
76,  IS.— Stefan,  ibid.  X.l.  S  .123,  126,  131.—  Wecker,  kl.  Monatbl.  1863.  S.  114,  Wä.—Mannhardt, 
ibid.  1864.  S.  40$.— Knapp,  ibid.  1863.  S.  165, 16S,  dritter  Jahresbericht,  etc.  S.  19,  Canstatt's  Jah- 
resbericht, 1864,  III.  S.  155.— Sichel,  kl.  Monatbl.  1863,  S.  125,  Ann.  d'oe.  XVII.  P.  106,  A.  f.  0. 

IX.  2.  S.  117.— Schön,  Beiträge,  etc.  S.  170,  175.— Lavgier,  Ann.  d'oe.  XVII.  P.  29,  XX.  P.  28.— 
Besmarres,  Clin,  europ.  1859.  Nr.  8.  Traite  d.  mal.  d.  yeux,  Paris,  1S47.  P.  651.— Schvft,  die 
Auslöffelg  des  gr.  Staares,  Berlin,  1860.  S.  1.  11. — Stöber,  De  l'extract  de  la  cat.  p.  inciu.  lin. 
Strasbourg,  1S57. —  G.  Bitter,  A.  f.  0.  VIII.  1.  S.  1,  et  seq. — Mooren,  Die  Verminderter  Gefahren 
einer  Hornhautvereiterung,  etc.  Berlin,  1862.  S.  5,  et  seq. — Rothmund,  Jahresbericht,  1361-2. 
München,  1863.  S.  15, 17.—  Workman,  Garter,  kl.  Monatbl.  1864.  S.  41,  4-2—Critchett,  ibid.  1864. 
S.  349,  et  seq. ;  1866.  S.  127.— Bowman,  ibid.  1S66.  S.  123.— A.  Weber,  ibid.  1865.  S.  SOd.—  Quadri, 
nach  Himly  L  c.  IL  S.  289,  291.— Büchler,  Deutsche  Klinik,  1S65.  Nr.  41,  32,  1866.  Nr.  37,  u.  d.  f. 
Wien.  med.  Wochenschrift,  1S66.  Nr.  86. — Sämisch,  Wurzb.  med.  Zeitschrift,  IL  4,  1861. — Jacob- 
son, Ein  neues,  gefahrloses  operat.  Verfahren  etc.  Berlin,  1863,  kl.  Monatbl.  1S64.  S.  330,  A.  f.  0. 

X.  2.  S.  78,  XI:  1.  S.  114,  et  seq. ;  XL  2.  S.  166,  et  seq.— Braun,  A.  f.  0.  XL  1.  S.  200.—  Ullersper- 
ger,  XI.  2.  S.  266.— Rossander,  kl.  Monatbl.  1864.  S.  118.—  Roeder,  ibid.  1365.  S.  ZOl.—Agnew, 
ibid.  1865.  S.  389. — Laurence,  ibid.  1363.  S.  416. —  Coursserant,  Wien.  med.  Wochenschrift,  1365. 
Nr.  88. 


1 .    Discission.     Division. 


Indications. — Simple  breaking  up  of  a  cataract  is  indicated  : 

1.  In  the  various  forms  of  cataract  occurring  in  childhood,  except  in  siliculose 
cataracts. 

2.  In  opacities  of  the  posterior  capsule,  such  as  occur  after  linear  and  flap  ex- 
tractions. 

Operation. — The  discission  may  be  done  as  well  through  the  cornea  as  through 
the  sclera.  Scleroticonyxis  is  advisable  in  fluid  and  pasty  total  cataracts,  especially 
when  there  is  ground  for  suspicion  that  depositions  of  changed  cataract-substance 
may  prevent  the  retraction  of  the  capsule,  as  in  this  operation,  by  using  the  needle 
flatwise,  the  anterior  capsule  may,  if  necessary,  be  depressed ;  the  same  is  true  in 
opacities  of  the  posterior  capsule,  which  often  remain  after  extraction. 

Beer's  cataract-needle  is  almost  always  used  for  scleroticonyxis.  It  is  not  suited 
for  keratonyxis,  however,  for,  as  the  spear-pointed  end  enters  the  anterior  chamber, 
the  aqueous  escapes ;  hence  the  lens  approaches  the  posterior  wall  of  the  cornea,  and 
the  capsule  passes  out  of  the  reach  of  the  needle.  The  formation  of  secondary  cata- 
racts is  thus  favored.  Hence,  Dalrymple's  needle,  or  the  round  stop-needle,  is  used 
with  advantage,  as  it  prevents  the  escape  of  the  aqueous  humor. 

a.  In  breaking  up  a  cataract  by  scleroticonyxis,  after  dilating  the  pupil  as  fully  as 
possible,  the  needle  is  passed  perpendicularly  through  the  sclera,  on  the  temporal 
side,  about  a  line  and  a  half  behind  the  margin  of  the  cornea,  and  from. one  to  two 
lines  below  the  horizontal  meridian  of  the  eye,  the  cutting  edges  of  the  needle  being 
directed  antero-posteriorly,  the  better  to  avoid  the  chief  vascular  trunks  of  the 
choroid.  Then  the  point  of  the  needle  should  be  turned  forward,  so  that  the  end 
and  one  side  shall  look  toward  the  cornea;  then  past  the  temporal  part  of  the 
ciliary  processes  and  the  pupillary  margin,  through  the  periphery  of  the  lens  into 

the  anterior  chamber  as  far  as  the  upper 
inner  margin  of  the  pupil  (Tig.  86.) 

In  order  to  tear  as  large  a  piece  as  pos- 
sible from  the  middle  of  the  anterior  cap- 
sule, and  sink  it  in  the  vitreous,  the  end  of 
the  needle  is  to  be  laid  flat  over  the  center 
of  the  capsule,  and  moved  slowly,  with 
:  increasing  pressure,  toward  the  vitreous. 
%  The  needle  is  to  be  used  as  a  two-armed 
lever,  whose  fulcrum  is  in  the  scleral 
wound,  and  in  its  excursions  should  not 
go  out  of  the  plane  of  the  meridian  of  the 
wound.  When  this  has  been  done,  the 
needle  is  to  be  again  passed  into  the  an- 
terior chamber,  in  order  to  tear  loose  tho 
remaining  parts  of  the  anterior  capsule,  or 
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to  cut  them  up  as  much  as  required,  as  well  as  still  further  to  hreak  up  the  remains 
of  the  cataract. 

It  is  not  advisable  to  push  the  fragments  of  cataract  into  the  anterior  chamber,  as  they  collect 
at  the  bottom  of  the  chamber  and  irritate  the  iris.  Their  sinking  in  the  vitreous  is  not  attended 
with  peculiar  danger,  as  they  are  there  readily  absorbed,  and  only  a  small  portion  of  them  reach 
there,  for,  on  account  of  their  softness,  they  are  usually  stripped  off,  and  remain  in  the  posterior 
chamber. 

i.  In  breaking  up  the  cataract  by  keratonyxis,  after  dilating  the  pupil  as  far  as 
possible  (Fig.  87),  the  stop-needle  is  passed 

through  the  cornea  at  the  middle  of  the  Fis-  8<\ 

lower  outer  quadrant,  its  point  pushed 
through  the  anterior  chamber  to  the  inner 
upper  border  of  the  pupil,  and  the  capsule 
and  lens  divided  in  various  directions. 


The  needle  should  be  passed  through  the  cor-    "-ji<-^    V> 
nea    perpendicularly,  so    that  the  track  of  the  '  :M% 

wound  may  be  shorter.  If  the  needle  be  introduced  ' 

obliquely,  the  opposition  to  its  advance,  which  is 
always  great,  is  increased,  and  then  the  patient  is  C 

restless  while  the  operation  is  being  completed.  "»■ 

Such  an  oblique  canal  is  also  dangerous,  as  the 
parts  around  the  points  of  entrance  and  exit  of 
the  cornea  are  strained  and  bruised  by  the  forcible 
excursions  of  the  shank  of  the  needle.  Inflamma- 
tion, or  even  suppuration,  then  readily  occurs,  and 
opacities  of  the  cornea  usually  result.  Moreover, 
these  opacities  are  not  certainly  avoided  by  punc- 
turing the  cornea  perpendicularly,  hence  the  advice 

of  many  ophthalmic  surgeons,  to  enter  the  needle  through  the  center  of  the  cornea,  is  to 
jected. 


be  re- 


Authorities.— Himly,  Krankh.  u.  Missbild.  II.  Berlin.  1843.  S.  330-339.— Arlt,  Krankh.  dea 
Auges.  II.  Prag.  S.  ZZö.—Stellwag,  Ophth.  1.  S.  570,  575,  583. 


2.    Linear    Extraction. 


Indications. — This  operation  is  particularly  indicated : 

1.  In  fluid  and  pulpy,  as  well  as  in  pasty,  total  cataracts. 

2.  After  the  division  of  cataract,  and  after  wounds  of  the  globe,  when  the 
fragments  of  the  lens,  pressing  forward  out  of  the  wounded  capsule,  excite  severe 
irritation,  and  the  crystaline  has  become  pulpy  throughout  its  extent. 

3.  In  regressive  and  shrunken  cataracts  without  nuclei,  especially  in  siliculose 
cataracts,  and  secondary  cataracts  related  to  it. 

The  Operation  varies  considerably,  according  as  we  have  a  fully  softened  or  a 
shrunken  leathery  cataract.  A  division  into  two  distinct  methods  is,  however, 
untenable,  as  soft  cataract  is  often  transformed  to  siliculose  cataract,  and  an  opera- 
tion combined  of  the  sub-varieties  is  required. 

The  necessary  instruments  are  a  straight  lance-shaped  knife,  and  either  a  sickle- 
shaped  needle  or  an  iris-hook,  a  Fischer's  forceps,  and  a  Daviel's  spoon. 

First,  the  pupil  being  fully  dilated  by  atropine,  the  chamber  is  to  be  opened  with 
the  lance-shaped  knife.  The  opening  is  always  made  on  the  temporal  side  of  the 
cornea,  in  the  horizontal  meridian  or  somewhat  below  it,  about  one  line  from  the 
scleral  border.  The  knife  should  be  so  placed  that  its  surfaces  shall  stand  perpen- 
dicular to  the  meridian  of  the  point  of  entrance,  and  its  point  press  obliquely  through 
the  cornea.  "When  the  point  has  entered  the  chamber,  it  is  to  be  advanced  in  the 
same  meridian  plane,  between  Descemet's  membrane  and  the  capsule,  until  the 
corneal  wound  is  about  two  lines  long,  and  then  slowly  withdrawn,  while  the 
aqueous  escapes. 

a.  If  the  cataract  be  fluid  or  pulpy,  and  the  capsule  clear,  as  soon  as  the  patient 
becomes  quiet,  a  sickle-shaped  needle  is  passed  flat  through  the  wound  as  far  as  the 
opposite  margin  of  the  lens,  and  the  capsule  divided  as  far  as  possible  with  long 
strokes  in  various  directions.    Fluid  and  starchy  cataracts  are  usually,  for  the  most 

part,  evacuated  during  this  manipulation ; 


Fig.  88. 


^ 


on  the  other  hand,  pulpy  cataracts  only 
approach  the  wound,  and  a  little  of  them 
escapes. 

To  complete  the  evacuation,  the  con- 
vex surface  of  Daviel's  spoon  is  pressed 
against  the  posterior  lip  of  the  corneal 
wound,  until  the  opening  gapes.  At  the 
same  time,  one  finger  of  the  hand  fixing 
the  lid  is  laid  on  the  inner  margin  of  the 
cornea  (Fig.  88),  and  slight,  increasing 
pressure  made  toward  the  center  of  the 
pupil,  to  drive  the  cataractous  substance 
in  the  inner  part  of  the  fold  of  the  cap- 
sule toward  the  opening  of  the  capsule 
and  cornea.     If  this  be  not  sufficient  to 
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remove  the  cataract  entirely,  the  lids  are  to  be  kept  closed  fur  a  while,  to  allow 
some  aqueous  to  collect;  then,  by  laying  the  ends  of  the  fingers  flat  on  the  lids, 
and  moving  them  in  a  circular  direction,  the  remaining  fragments  of  cataract  will 
be  pressed  toward  the  middle  of  the  pupil.  And  it  will  only  be  necessary  to 
let  the  corneal  wound  gape  again  for  the  cataract  pulp  to  escape.  If  the  pupil  can 
not  be  cleared  in  this  way,  the  spoon  is  to  be  passed  into  the  anterior  chamber,  and 
the  fragments  brought  out  with  it.  If  remains  of  the  capsule  then  appear  in  the 
pupil  (they  may  be  detected  by  the  irregular  reflection  of  their  folds  or  their  veil- 
like cloudiness),  they  should  be  extracted  with  the  iris-hook  or  forceps. 

&.  If  the  capsule  be  clouded  by  regressive  cataractous  depositions,  and  be  more 
or  less  stiff  and  tenacious,  it  is  best  to  introduce  an  iris-hook  flatwise,  instead  of  the 
sickle-shaped  needle,  to  hook  the  capsule  near  its  inner  edge,  to  rotate  the  instru- 
ment slowly  on  its  axis  so  as  to  gain  more  points  of  attachment,  and  envelop  its 
sharp  point  in  the  folds  of  the  capsule,  and  then,  with  gradually  increasing  careful 
traction,  move  it  toward  the  corneal  opening.  If  the  anterior  capsule  has  already 
become  very  tenacious  by  the  deposition,  we  not  unfrequently  succeed  in  bringing  it 
out  of  the  wound  entire.  But,  if  the  hook  pulls  out,  the  opening  in  the  capsule  is 
at  least  sufficiently  large  to  permit  the  evacuation  of  the  cataract  by  aid  of  Daviel's 
spoon,  as  above  described ;  then  the  remains  of  the  capsule  should  be  again  seized 
with  the  hook,  and  extracted. 

c.  If  it  is  a  dry  capsular  or  secondary  cataract,  the  operation  is  still  more  simple  ; 
for  such  cataracts,  as  a  rule,  follow  entire  the  careful  traction  of  the  hook  (Tig.  89), 
and  the  Daviel's  spoon  is  unnecessary.  If  the  hook  tears  out,  or  if  the  cataract  has 
already  a  free  margin  to  seize,  it  is  better  to  introduce  the  forceps,  and  complete  the 
extraction  with  these,  as  they  have  more  points  for  attachment  than  a  hook,  and 
hence  are  more  certain. 


The  puncture  must  be  made  a  line  or  more 
from  the  scleral  border  ;  for,  if  the  inner  opening 
of  the  wound  be  peripheral,  a  prolapse  of  the  iris 
may  readily  occur,  as  the  pupillary  margin  will 
be  driven  into  the  wound  by  the  escaping  aque- 
ous and  the  fragments  of  cataract,  especially 
when  the  pupil  contracts  on  account  of  the 
diminution  of  intraocular  pressure.  Moreover, 
when  the  puncture  is  made  near  the  edge  of  the 
cornea,  the  iris  is  endangered  by  the  instruments 
introduced,  and  often  is  much  injured  mechani- 
cally. 

The  lance-shaped  knife  should  be  passed 
obliquely  through  the  cornea,  because  instru- 
ments can  be  more  easily  introduced  and  with- 
drawn through  an  oblique  wound,  without 
stretching  or  bruising  its  inner  lip ;  and  the 
cataract  may  also  be  brought  out  more  readily 
in  a  straight  direction  than  in  one  bent  almost  at 
a  right  angle. 


Fig.  S9. 


Accidents. — 1.  The  pupil  occasionally  contracts  very  much  at  the  moment  the  aqueous  escapes, 
and  the  intraocular  pressure  ceases.  This  greatly  impedes  the  division  of  the  capsule,  as  well  as 
the  exit  of  the  cataract.  In  such  an  event,  nothing  more  can  be  done ;  hence  it  is  to  be  avoided 
by  careful  and  repeated  use  of  mydriatics. 

2.  Prolapse  of  the  iris  frequently  occurs  during  the  operation.    If  only  a  little  is  prolapsed, 
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after  removing  the  capsule  and  fragments  of  cataract,  we  may  sometimes  replace  the  iris  by 
closing  the  lids  and  lightly  rubbing  the  surface  of  the  eye  at  intervals,  in  a  circular  direction,  and 
thus  exciting  the  sphincter  to  strong  contraction.  This  maneuver  is  especially  successful  in  pro- 
lapse of  the  pupillary  margin.  In  such  a  case,  we  may  also  attempt  to  reduce  the  prolapse  with 
a  Daviel's  spoon ;  but  we  should  avoid  excessive  manipulation,  as  the  mechanical  irritation  to 
the  prolapsed  iris,  caused  by  this  process,  easily  leads  to  severe  inflammations,  which  are  far  more 
injurious  than  the  prolapse  itself.  If  the  reduction  is  not  readily  accomplished,  it  is  best  to  seize 
the  prolapsed  portion  with  the  forceps,  and  cut  it  off  close  to  the  cornea.  In  any  case,  if  part  of 
the  pupillary  margin  has  been  in  the  wound,  whether  it  has  been  replaced  or  excised,  a  strong 
solution  of  atropine  should  be  dropped  in  the  eye  before  the  pressure-bandage  is  applied,  so  that 
the  pupil  may  dilate  after  adhesion  of  the  wound,  and  its  border  be  removed  as  much  as  possible 
from  the  latter.  This  is  also  advisable  where  the  pupil  is  much  contracted  during  the  operation, 
without  a  prolapse  occurring,  as  this  sometimes  does  not  take  place  till  after  the  application  of 
the  bandage,  when  the  patient  strains  on  account  of  pain,  aud  the  aqueous  that  has  collected 
escapes  from  the  wound. 

3.  Incomplete  evacuation  of  the  cataract.  Where  the  operation  has  been  successfully  done, 
this  danger  only  threatens,  when  we  have  been  mistaken  in  the  consistence  of  the  cataract,  and 
have  used  linear  extraction  at  a  wrong  time ;  when,  instead  of  a  fluid  or  pulpy  total  cataract,  there 
was  one  with  a  normally  consistent  exterior  or  a  hard  nucleus ;  or,  instead  of  a  leathery,  tough, 
capsular  cataract,  there  was  a  friable  cataract  breaking  to  pieces  on  being  touched,  or  one  that 
was  partially  retrogressive.  In  such  a  case,  it  would  be  unwise  to  try  to  effect  the  complete 
evacuation  by  frequent  use  of  the  Daviel's  spoon,  as  severe  inflammation  almost  always  results, 
and,  in  spite  of  all  our  care,  a  considerable  part  of  the  cataract  usually  remains  behind.  In  such 
cases  it  is  best  to  satisfy  ourselves  with  breaking  up  the  cataract,  and  excising  a  piece  of  the  iris, 
and  then,  as  well  as  frequently  during  the  after-treatment,  to  use  a  strong  solution  of  atropine. 

4.  Prolapse  of  the  vitreous,  from  bursting  or  instrumental  injury  of  the  hyaloid,  requires  the 
immediate  interruption  of  the  operation,  and  the  application  of  a  protective  bandage,  as  continued 
attempts  to  remove  the  remaining  portions  of  lens  are  fruitless,  on  account  of  their  lateral  dis- 
placement; on  the  contrary,  they  cause  further  prolapse  of  the  vitreous,  and  thus  increase  the 
danger  of  intraocular  hemorrhage,  retinal  detachment,  severe  reaction,  &c. 

Authorities. — Himly,  Krankheiten  und  Missbildungen.  II.  Berlin.  1843.  S.  285. — Fr.  Jaeger, 
nach  Ed.  Jaeger,  Die  Behandlung  des  gr.  Staares,  Wien.  1844.  S.  51.  S.  und  Staaroperat.  Wien. 
1845.  S.  i5.—Graefe,  A.  f.  0. 1.  2.  S.  219,  278-286. 


3.    Flap    Extraction. 

Indications. — Flap  extraction  is  only  suited  for  cataracts  "with  nuclei  whose 
density  exceeds  that  of  the  layers  around  them,  especially — 

1.  In  cortical  and  total  cataracts  of  young  or  mature  individuals,  when  the  cor- 
tical layers  have  softened,  hut  the  nucleus  retains  a  normal  consistence,  or  is  even 
more  dense,  and  is  large. 

2.  In  all  senile  cataracts,  and  especially  where  there  is  a  sclerosed  nucleus  of 
only  moderate  size,  whether  the  exterior  be  of  normal  consistence,  softened,  or 
retrogressive. 

The  Operation  requires  great  practice  on  the  part  of  the  operator  and  assist- 
ants. It  is  done  in  several  stages,  after  each  of  -which  the  lids  are  gently  closed,  to 
give  the  patient  time  to  collect  himself. 

The  instruments  required,  are :  a  cataract-knife,  a  sickle-shaped  needle,  an  iris- 
hook,  a  Daviel's  spoon,  and  fine  scissors  curved  on  the  flat;  perhaps,  also,  a  Fischer's 
forceps. 

It  is  better  not  to  use  ophthalmostats  in  flap  extractions,  for  they  give  the  patient 
pain,  and  so  cause  him  to  strain  the  muscles  of  the  eye. 

Of  all  the  cataract-knives  that  have  been  recommended  {Himly),  "  Beer's  "  answers  best,  and 
is  by  far  the  most  frequently  used.  Quite  recently,  however,  keratomes,  with  bellied  edges,  such 
as  were  formerly  used  (Himly),  have  been  recommended  by  some.  (Zehender,  Küchlei'.)  Graefe's 
cystotome  is  not  a  good  substitute  for  the  sickle-shaped  needle,  as,  on  account  of  its  shape,  it  is 
difficult  to  sharpen,  and  it  is  apt  to  catch  in  the  iris  and  wound  it,  while  being  passed  in  or  with- 
drawn from  the  corneal  wound. 

The  length  of  the  flap  should  be  in  proportion  to  the  size  of  the  nucleus.  If  too 
large,  it  is  not  so  readily  adjusted,  and  the  danger  of  suppuration  is  increased ;  but 
if  too  small,  the  cataract  does  not  escape,  or  only  does  so  by  stretching  the  angle  of 
the  wound;  the  section  has  to  be  enlarged  subsequently,  otherwise  very  injurious 
results  may  arise  from  forced  delivery  of  the  lens.  A  section  of  half  the  circum- 
ference of  the  cornea  is  never  necessary ;  even  with  large  nuclei  it  is  sufficient  to 
make  the  knife  enter  and  come  out  a  little  below  (in  the  lower  section)  the  horizon- 
tal diameter  of  the  eye,  and  to  cut  so  that  the  outer  lip  of  the  flap  may  be  near  the 
limbus  conjunctivaljs.  For  a  small  nucleus  and  soft  cortical  substance,  a  somewhat 
smaller  flap  suffices. 

To  make  the  flap,  while  the  patient  turns  the  eye  outward,  the  point  of  the  cata- 
ract-knife is  to  be  entered  perpendicularly,  just  below  the  horizontal  diameter  of  the 
cornea,  near  the  limbus  conjunctivalis ;  passed  through  the  cornea,  then  turned, 
passed  across  the  anterior  chamber  as  quickly  as  possible  (without  too  much  haste, 
however),  and,  -at  a  point  of  equal  hight,  passed  out  close  to  the  margin  of  the 
conjunctiva,  and  without  delay  pushed  on  till  the  edge  of  the  knife  is  against  the 
posterior  wall  of  the  lower  segment  of  the  cornea,  or  has  already  passed  into  its 
posterior  lamella?.     Then  we  are  to  stop,  give  the  patient  a  little  time  to  recover 
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himself,  and  finally  cut  through  very  slowly  and  carefully  by  moving  the  knife 
forward  and  backward  without  making  any  pressure. 

After  the  patient  (with  his  eye-lids  lightly  closed)  has  again  become  calm,  we 
proceed  to  open  the  capsule.  For  this  purpose  the  capsule-needle  is  to  be  held  hori- 
zontally, and  passed,  with  its  back  anteriorly,  up  under  the  flap  without  lifting  it. 
When  the  cutting  part  has  reached  the  pupil,  the  point  is  turned  toward  the  capsule, 
which  is  to  be  divided  as  extensively  as  possible,  and  in  various  directions;  but  at 
the  same  time  we  must  carefully  avoid  injuring  the  iris.  "When  this  has  been  done, 
the  needle  is  to  be  again  turned  horizontally,  and  drawn  out  with  the  back  looking 
anteriorly. 

If  the  flap  is  large  enough,  or  larger  than  is  necessary,  if  the  muscles  of  the  eye 
contract  moderately,  the  nucleus  follows  at  once,  and  is  evacuated  without  aid.  If 
this  is  not  the  case,  the  lids  are  to  be  again  closed,  till  the  patient  has  recovered 

himself;  then  we  are  to  evacuate  the 
Fig-  90-  cataract.    This  is  to  be  done  by  holding 

the  lids  apart  (Fig.  90)  and  pressing  the 
convex  side  of  the  Daviel's  spoon  gently 
against  the  upper  margin  of  the  cornea. 
The  pressure  is  propagated  to  the  upper 
border  of  the  lens,  and,  as  this  turns 
backward  and  downward,  the  lower 
border  of  the  nucleus  turns  forward 
and  upward,  presses  the  inferior  half 
of  the  iris  and  the  corneal  flap  forward, 
finally  overcomes  the  opposition  of  the 
pupil,  and,  with  the  aid  of  the  vitreous, 
pressed  forward  by  the  recti  muscles, 
it  passes  through  the  gaping  corneal 
wound.  If  the  exit  of  the'  nucleus  is 
long  delayed,  it  is  best  to  interrupt  the 
operation,  and  permit,  the  patient  to 
keep  his  eye-lids  gently  closed,  and  recover  himself,  then  to  renew  the  attempt. 
Where  the  muscles  of  the  eye  are  not  very  active,  it  is  sometimes  necessary  to 
renew  the  trial  two  or  three  times,  as  a  strong  pressure  with  the  Daviel's  spoon 
might  readily  prove  dangerous,  especially  by  causing  a  rupture  of  the  zonula,  and 
a  prolapse  of  the  vitreous. 

When  the  nucleus  has  escaped,  the  lids  are  to  be  again  closed  for  a  time.  Then  it 
is  well  to  rub  the  surface  of  the  eye  in  a  circular  direction,  with  the  index  and 
middle  fingers  gently  applied  over  the  lid,  to  excite  the  sphincter  pupillae  to 
contract,  and  thus  most  gently  to  remove  any  folds  or  displacements  of  the  iris,  and 
also  to  bring  into  the  pupil  any  fragments  of  cataract  remaining  in  the  folds  of  the 
capsule.  Then  we  have  the  patient  open  the  eye  carefully,  and  observe  whether 
the  pupil  is  quite  black  and  regular ;  if  so,  we  apply  the  bandage  immediately.  If 
there  be  still  any  fragments  of  cataract  in  the  pupil,  a  Daviel's  spoon  should  be 
passed  under  the  flap,  and  the  remaining  masses  scooped  out.  Particular  attention 
is  to  be  paid  to  any  flocculi  between  the  iris  and  cornea,  or  lying  in  the  wound,  also 
to  any  protrusion  of  the  iris  between  the  edges  of  the  wound,  as  this  impedes  the 
adhesion.  The  bandage  should  not  be  applied  till  all  the  fragments  of  cataract  have 
been  removed  from  the  wound,  and  prolapsed  portions  of  iris  have  been  replaced. 
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1.  The  flap  may  also  be  made  upward.  Formerly  this  was  only  done  when  it  was  desired  to 
avoid  cicatrical  opacities  in  the  lower  half  of  the  cornea  (Ilimly),  but  later  it  has  been  done  as  a 
rule.  (F>:  Jaeger.)  It  has  the  advantage  of  hiding  the  deformity  better,  when  the  section  leaves 
an  opaque  cicatrix,  if  a  sector  of  the  iris  comes  under  the  knife,  and  is  cut  off,  or  if  the  pupil  is 
distorted  on  account  of  a  prolapse  of  the  iris.  But  the  chief  advantage  is,  that  if  the  flap  does 
not  adjust  perfectly,  but  the  upper  lip  projects,  it  does  not  so  readily  strike  against  the  upper  lid 
and  become  looseued  on  motions  of  the  eye,  or  subsequently  keep  up  irritation,  and  Uius,  in 
various  ways,  injure  the  effects  of  the  operation.  But  the  operation  is  more  difficult  to  perform, 
especially  in  restless  patients,  whose  eyes  often  turn  up  under  the  upper  lid,  and  do  not  obey  the 
will.  It  is  true,  the  globe  may  be  brought  back  to  its  position  by  the  fixation  forceps ;  but  if 
much  traction  is  made,  they  readily  cause  pain,  and  thus  increase  the  restlessness  and  the  strain- 
ing of  the  patient. 

2.  As  the  flap  is  being  formed,  the  eye  should  look  outward,  as  in  this  position  it  is  much 
easier  to  complete  the  section  without  entering  the  knife  into  the  bridge  of  the  nose,  which 
renders  the  patient  uneasy,  and  often  obliges  the  operator  to  stop  before  the  edge  of  the  knife  has 
reached  the  inferior  segment  of  the  cornea,  whereupon  the  aqueous  rapidly  escapes,  and  a  large 
portion  of  iris  comes  under  the  knife.  This  is  the  more  threatening,  if,  as  often  happens  at  the 
moment  of  puncture,  the  patient  seeks  to  evade  the  knife,  and  rolls  the  eye  inward.  If  the  optic 
axis  were  directed  slightly  outward,  the  excursion  would  have  to  be  considerable  to  interfere 
with  the  operation,  and  it  would  also  require  more  time ;  hence,  when  the  axes  are  directed  out- 
ward, it  is  easier  to  pass  through  the  chamber  and  get  the  globe  fully  in  our  power  before  the 
point  of  the  knife  touches.  But  this  maneuver  is  not  always  certain ;  hence,  when  making  the 
puncture,  we  should  be  prepared  for  the  movement  of  the  eye.  We  should  never  start  with  the 
idea  that  we  must  go  through.  If  the  eye  moves,  it  is  better  to  withdraw  the  instrument  and 
repeat  the  attempt,  when  a  moment  of  rest  permits  the  section  to  be  made. 

3.  The  point  of  the  knife  is  to  be  introduced  perpendicularly ;  if  it  be  held  too  flat,  it  passes 
through  the  cornea.  The  perpendicular  canal  is  very  long,  and  holds  the  knife  fast  in  the  original 
position  ;  hence  its  point  passes  through  the  chamber  very  near  to  the  posterior  wall  of  the  cornea, 
and  passes  out  just  as  obliquely.  The  extent  of  the  arc  cut  is,  therefore,  large,  and  the  opening 
proportionally  small ;  hence  the  cataract  is  not  evacuated,  or  its  escape  is  difficult,  and  the  sharp, 
inner  wall  of  the  posterior  lip  of  the  wound  is  easily  stretched  or  bruised,  and  severe  inflamma- 
tions may  be  caused. 

4.  The  cutting  should  be  done  very  slowly  and  carefully,  no  pressure  being  made  on  the  cutting 
edge  of  the  knife ;  otherwise,  bringing  out  the  knife  suddenly,  the  patient  is  frightened,  the 
muscles  of  the  eye  contract  spasmodically,  and  evacuate  not  only  the  lens,  but  part  of  the  vitreous. 
Hence,  the  force  should  always  act  in  the  axis  of  the  instrument. 

5.  The  manipulation  of  theDaviel's  spoon,  also,  requires  the  greatest  care;  it  is  to  be  lightly 
placed  on  the  upper  border  of  the  cornea,  and  the  pressure  gradually  increased.  In  proceeding 
hastily,  there  is  no  time  for  the  pressure  to  be  distributed;  the  under  part  of  the  zonula  may  be 
torn,  and  the  vitreous  evacuated.    The  pressure  should  never  be  great. 

6.  Of  late,  some  have  altogether  thrown  aside  Daviel's  spoon,  and  evacuated  the  cataract  with 
the  finger,  which  may,  if  necessary  to  prevent  slipping,  be  wrapped  in  a  piece  of  fine  cloth.  (Arlt.) 
The  patient  is  told  to  look  upward,  and  the  operator  places  the  palmar  surface  of  his  two  thumbs, 
or  of  the  thumb  of  one  hand  and  the  index-finger  of  the  other,  on  the  upper  and  lower  lids,  so 
that  he  can  move  them  as  he  chooses  over  the  eye-ball.  Then,  pressing  the  upper  lid  downward, 
he  gently  presses  on  the  upper  margin  of  the  cornea,  and  thus  rotates  the  lower  margin  of  the 
lens  forward  toward  the  wound.  The  lower  lid  is,  at  the  same  time,  pressed  forward  with  the 
other  hand,  and,  by  slight  pressure  on  the  anterior  part  of  the  eye,  the  cataract  is  induced  to 
escape  through  the  incision  and  the  slightly-opened  eye-lids.  The  retained  cortical  portions  are 
to  be  removed  by  gently  rubbing  the  upper  lid  over  the  cornea. 

Accidents.— 1.  Wounds  of  the  iris.  a.  If  the  iris  is  pierced  as  the  cornea  is  opened,  it  is  best 
to  withdraw  the  knife,  and  not  undertake  the  operation  again  till  after  the  healing  of  the  cornea, 
as,  by  further  advance  of  the  instrument,  the  iris  would  be  extensively  divided,  which  would  inter- 
fere with  the  continuance  of  the  operation,  and  might  also  prove  dangerous. 

b.  Most  frequently  a  sector  of  the  iris  is  excised  during  the  completion  of  the  section.  This 
happens  particularly  if  the  chamber  is  very  small,  the  pupil  contracted,  and  the  iris  bulged  for- 
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ward,  for  then  the  knife  can  with  difficulty  be  passed  by  it.  But,  when  there  is  a  large 
chamber,  the  iris  falls  under  the  knife,  if  this  passes  through  slowly  or  interruptedly.  Then 
we  may  often  press  the  iris  away  from  the  edge  of  the  knife  by  turning  this  forward,  and  with  the 
end  of  the  finger  making  moderate  pressure  on  the  lower  section  of  the  cornea,  so  as  to  flatten  it 
somewhat,  or  by  stroking  downward  the  part  of  the  cornea  lying  in  front  of  the  knife,  with  the 
ends  of  the  fingers  lightly  laid  on.  But  this  attempt  often  fails,  and  there  is  nothing  left  but  to 
sacrifice  the  portion  of  iris  in  question.  Sometimes,  however,  the  corresponding  part  of  the 
pupillary  margin  remains,  and  a  hole  is  left  in  the  iris.  It  is  then  necessary  to  divide  the  bridge 
with  the  needle,  so  that  the  cataract  may  not  catch,  strain  the  iris,  and  even  rupture  the  bridge. 

2.  Difficulty  in  the  escape  of  the  cataract.  In  spite  of  strong  contractions  of  the  muscles  of  the 
eye  and  of  aid  from  the  operator,  the  lens  pushes  the  lower  half  of  the  iris  between  the  edges  of 
the  wound  of  the  cornea,  but  recedes  again,  or  finally  passes  through  the  pupil  with  difficulty, 
causing  stretching  and  straining  of  the  iris.  This  is  often  caused  by  the  large  size  of  the  sclerosed 
lens,  or  an  extensive  synechia  and  callous  transformation  of  the  pupillary  border,  rarely  by  a 
spasmodic  contraction  of  the  sphincter  of  the  pupil. 

In  such  cases  we  should  make  an  iridectomy  immediately  after  the  flap  is  made,  to  prepare  the 
way ;  if  the  cataract  has  already  escaped,  to  follow  it  by  an  iridectomy,  so  as  to  remove  the  injured 
portions  of  iris  and  prevent  the  results  of  mechanical  irritation.  The  most  usual  cause  of  the 
difficulty  of  exit  of  the  lens  is,  that  the  flap  is  too  small  or  the  section  through  the  cornea  has  been 
too  flat.  If  we  recognize  this  condition,  we  should  avoid  forcibly  pressing  out  the  cataract,  as 
the  angle  of  the  wound  would  be  strongly  pressed,  and  nevertheless  the  evacuation  often  would 
not  be  effected,  as  the  vitreous  would  escape  first ;  we  should  rather  enlarge  the  section  as  much 
as  necessary,  by  introducing  the  scissors  between  the  flap  and  the  iris,  and  enlarging  one  or  other 
angle  of  the  wound.  The  traditional  fear  of  the  scissors  is  groundless,  as  the  part  of  the  wound 
formed  by  the  scissors,  as  a  rule,  heals  as  readily  as  that  made  with  the  knife,  and  usually  does 
not  even  leave  a  cloudy  cicatrix — provided,  of  course,  that  the  eye,  and  especially  the  angle  of 
the  wound,  have  not  been  too  much  injured  before  the  scissors  were  used.  If  this  has  happened, 
an  iridectomy  should  be  performed. 

3.  TJie  incomplete  evacuation  of  the  cataract.  A  large  part  of  the  cortex  has  from  the  first 
remained  attached  to  the  capsule,  or  has  stripped  off  during  the  passage  of  the  cataract  through 
the  pupil,  and  can  not  be  removed  by  the  Daviel's  spoon  without  danger  of  a  prolapse  of  the 
vitreous,  or  great  irritation  of  the  iris.  Where  the  passage  of  the  cataract  through  the  pupil  is 
difficult,  as  well  as  in  the  extraction  of  cataracts  with  normally  consistent  cortex— that  is,  par- 
ticularly in  unripe  cataracts — this  accident  is  very  common,  and  the  more  difficult  to  avoid  if  the 
parts  of  cataract  remaining  in  the  eye  be  still  transparent,  and  thus  escape  observation.  "Where 
we  are  certain,  or  tolerably  confident,  that  large  quantities  of  fragments  capable  of  swelling 
have  been  left  behind,  we  should  perform  an  iridectomy  immediately  after  the  extraction. 

4.  Escape  of  the  vitreous  before  the  cataract.  This  very  unfortunate  accident  occurs  particularly 
if  a  part  of  the  section  is  in  the  sclera,  or  when,  on  opening  the  capsule,  the  needle  comes  too 
near  the  margin  of  the  lens,  or  if,  during  the  evacuation  of  the  cataract,  the  spoon  has  been 
too  quickly  or  too  firmly  pressed  on  it,  that  is,  under  circumstances  causing  a  bursting  or  wound- 
ing of  the  zonula  with  the  needle.  Straining  on  the  part  of  the  patient  greatly  favors  the  rupture. 
In  such  cases  it  is  often  necessary  to  stop  the  operation  aud  apply  the  bandage;  for,  with  con- 
tinued attempts  to  evacuate  the  cataract,  more  and  more  vitreous  escapes,  the  lens  sinks  further 
back,  and  finally  we  must  cease,  after  having  very  greatly  increased  the  danger  of  intraocular 
hemorrhage,  detachment  of  the  retina,  imperfect  adjustment  of  the  flap,  severe  inflammation,  ifcc. 
Still,  in  quiet  patients  we  may  sometimes  succeed  by  cutting  out  a  broad  sector  of  the  iris,  pass- 
ing the  spoon  behind  the  cataract,  pressing  it  forward  against  the  posterior  wall  of  the  cornea,  and 
withdrawing  it. 

5.  The  lens,  with  a  portion  of  vitreous,  advance.  This  accident  is  especially  apt  to  occur  in 
restless  patients,  who  strain  violently,  if  the  corneal  flap  is  too  large,  or  the  Daviel's  spoon  is 
carelessly  used.  We  should  then  give  up  the  operation  and  apply  the  bandage,  otherwise  the 
vitreous  will  be  mostly  evaouated,  which,  as  above  shown,  may  prove  a  serious  accideut.  Fluid- 
ity of  the  vitreous  is  also  given  as  a  cause  of  this  accideut.  In  eyes  which  otherwise  appear 
normal,  actual  fluidity  of  the  vitreous,  or  even  a  diminution  of  its  consistency,  is,  however,  very 
rare,  and  can  scarcely  be  recoguized  beforehand.    Where,  however,  choroiditis  or  irido-choroid- 
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itis  has  preceded,  or  there  is  extensive  posterior  staphyloma,  synchesis  occurs  more  frequently, 
and  must  be  taken  into  consideration. 

6.  Incorrect  apposition  of  the  flap,  with  stair-like  projections  of  its  edges.  Then,  on  motion 
of  the  eye-ball,  the  latter  strikes  against  the  lower  lid,  and  this  causes  great  irritation,  which  is 
often  the  source  of  very  injurious  inflammation.  The  danger  is  the  greater,  since,  on  motion  of 
the  eye,  before  the  cicatrix  has  become  sufficiently  strong,  the  badly-applied  flap  is  often  partially 
loosened,  and  the  intraocular  pressure  is  thus  often  entirely  removed.  Unfortunately,  little  can  be 
done  for  this,  particularly  shortly  after  the  operation,  when  it  is  most  necessary.  Neither  plasters 
nor  collodion  suffice  to  keep  the  lower  lid  away  from  the  eye,  as,  on  account  of  the  irritation 
caused  by  the  artificial  ectropion,  tears  flow  abundantly  and  soften  every  thing  ;  moreover,  the 
necessary  manipulations  are  dangerous  shortly  after  the  operation.  We  should  avoid  all  sources 
of  irritation,  and  quietly  await  the  gradual,  spontaneous  smoothing-off  of  the  prominence.  This 
is  usually  accomplished  in  a  few  weeks. 

[It  is  proposed  to  avoid  such,  accidents  by  applying  a  suture  of  a  single  strand 
of  silk  or  very  fine  thread  by  means  of  a  needle,  which  is  straight  or  only  slightly 
curved  at  its  point,  "  only  a  quarter  of  an  inch  long,  and  having  its  point  flattened 
to  a  cutting  edge  and  carefully  sharpened.  The  needle  is  held  and  passed  through 
by  means  of  a  pair  of  firm  forceps."  The  suture  "  is  allowed  to  remain  until  it 
cuts  itself  out,  which  is  sometimes  not  for  several  days  or  even  weeks ;  or  it 
may  be  removed  after  the  wound  has  become  consolidated,  say  at  the  end  of  a 
week  or  ten  days."  E.  W.  Williams.'] 

7.  Prolapse  of  the  iris.  This  is  often  a  secondary  result  of  incorrect  apposition  of  the  flap,  and 
may  be  produced  by  carelessness  of  the  patient  several  weeks  after  the  operation.  Most  fre- 
quently, however,  the  prolapse  occurs  immediately  after  the  escape  of  the  lens,  as  a  part  of  .the  iris 
has  been  torn  out  with  it,  and  the  operator  has  neglected  to  replace  it,  or  has  been  obliged  to 
neglect  the  reposition  on  account  of  prolapse  of  the  vitreous  or  restlessness  of  the  patient.  At  all 
events,  a  decided  distortion,  or  even  a  closure  of  the  pupil,  results,  especially  when  severe  iritis 
occurs,  as  is  not.  unfrequently  the  case.  It  may  also  happen  that  the  flap  becomes  very  irregularly 
curved  and  interferes  with  vision,  as  the  cicatrix  contracts,  but  still  maintains  a  certain  breadth, 
so  that  the  edge  of  the  flap  stands  off  more  or  less  from  the  inferior  lip  of  the  wound.  (Fig.  20.) 
To  obviate  such  evil  results,  it  is  best  to  have  the  bandage  worn  longer  than  would  otherwise  be 
necessary,  that  is,  until  the  cicatrix  is  thick  and  strong.  If  the  pupillary  margin  has  become 
adherent,  atropine  should  be  used  to  keep  its  upper  part  as  far  as  possible  from  the  point  of 
adhesion.  Excision  or  repeated  punctures  are  only  indicated  in  very  large  and  constantly- 
increasing  prolapse  of  the  breadth  of  the  iris,  especially  when  there  is  danger  that  the  pupillary 
margin  will  finally  be  drawn  into  the  wound. 

8.  The  occurrence  of  entropion.  This  accident  is  not  unfrequent  in  very  relaxed,  elderly  per- 
sons, particularly  during  the  after-treatment.  If  the  protective  bandage  is  still  in  use,  it  should 
be  at  once  removed,  as  it  greatly  favors  the  inversion  of  the  lids.  Among  the  positive  remedies, 
the  canthoplastic  operation  is  particularly  to  be  recommended. 

Authorities  .—Beer,  Lehre  v.  d.  Augenkrankh.  II.  Wien.  1817,  S.  366,  372.— Mmhj,  Krankh. 
u.  Missbild.  II.  Berlin,  1843.  S.  255  et  seq.— Arlt,  Krankh.  des  Auges.  II.  Prag.  1853,  S.  298,  300. 
—Hasner,  Kl.  Vorträge  Prag.  1860.  S.  289,  293,  301.— Stellwag,  Ophth.  I.  S.  635,  637,  642.— 
Zehender,  Kl.  Monatbl.  1863.  S.  73.— Küchler,  Deutsche  Klinik.  I860.  Nr.  3$.—Mrin?,  Kl. 
Monatbl.  1863.  S.  217.— [BT.  W.  Williams,  Diseases  of  the  Eye,  P.  193.] 
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4.    Modified    Linear    Extraction. 


The  Indications  for  this  operation  are  the  same  as  those  for  flap  extraction. 
But  it  has  also  certain  special  indications  : 

1.  For  the  removal  of  cataracts  whose  cortical  portion  is  quite  adherent,  and 
whose  capsules  are  of  normal  consistency. 

2.  "Where  general  or  local  conditions  render  suppuration  of  the  cornea  imminent. 

3.  Where  the  condition  of  the  patient  renders  a  less  strict  regimen  advisable,  or, 
more  particularly,  a  shortening  of  the  time  of  his  confinement  to  bed. 

The  Operation  is  much  like  flap  extraction,  and,  like  this,  is  done  with  several 
pauses  for  the  patient  to  rest  and  recover  himself. 

The  instruments  required  are  a  narrow,  pointed  knife  (Graefe),  iris-forceps,  and 
a  fine  Louis1  scissors ;  a  delicate  sickle-shaped  needle  with  rounded,  blunt  back ; 
a  sharp  and  a  blunt  hook,  a  thin  and  very  flat  spoon  (Bowman),  or  better,  a  scoop 
with  projecting  anterior  edge  (Gritchett),  a  toothed  forceps,  and  a  spring  speculum. 

The  sickle-shaped  needle  and  the  hooks  should  have  malleable  necks,  so  that  we  may  alter  the 
curvature;  for  if  the  neck  of  the  instrument  is  straight  and  stiff,  and  the  eye  is  deeply  set, 
the  instrument  can  not  be  readily  introduced  flat  into  the  wound  and  moved  in  various  directions 
in  the  plane  of  the  iris.  For  the  same  reason,  the  spoon  is  more  convenient,  if  its  concavity  is  at 
an  angle  to  the  neck. 

Snowden's  spring  speculum,  which  has  long  been  in  use,  does  not  answer  well  here,  because 
the  part  uniting  the  two  arms  interferes  with  the  introduction  of  the  different  instruments. 
Hence  this  part  has  been  much  elongated,  so  that,  when  in  use,  it  rests  on  the  tetnporal  region. 
( Graefe.)  But  the  elongation  of  the  arms  causes  a  loss  of  power  in  the  spring ;  hence  the  instru- 
ment must  be  made  heavier,  or  furnished  with  an  adjusting  screw,  which  is  somewhat  objection- 
able. It  would  seem  best,  therefore,  to  have  a  small  Snowden's  speculum  with  an  anterior  curve,  so 
made  that  the  part  uniting  the  arms  should  lie  oa  the  side  of  the  nose,  when  the  instrument  is 
placed  in  the  conjunctival  sac. 


Tig.  91. 


In  modified  linear  extraction,  the  up- 
per part  of  the  anterior  scleral  zone  is 
usually  opened.  In  order  to  make  the 
requisite  linear  section  at  this  place  with 
one  or  a  few  strokes  of  the  knife,  the 
upper  eye-lid  should  be  held  well  back 
by  the  operator  or  an  assistant ;  and  to 
prevent  rolling  of  the  globe,  this  is  seiz- 
ed with  toothed  forceps,  placed  exactly 
under  the  lowest  point  of  the  corneal 
margin,  drawn  downward,  and  held  in 
this  position.  (Fig.  91.)- 

The  incision  should  vary  in  length 
according  to  the  supposed  size  of  the 
nucleus ;  but  four  to  four  and  a  half  lines 
may  be  considered  as  the  medium  length. 
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For  this  purpose  the  knife  should  he  entered  ahout  one  third  to  half  a  line  from  the 
anterior  margin  of  the  cornea,  and  two  thirds  of  a  line  to  a  line  helow  a  tangent  to  the 
highest  point  of  the  cornea,  in  the  outer  part  of  the  anterior  scleral  zone.  The  knife 
is  to  he  held  with  the  cutting  edge  inward  and  upward,  and  its  point  directed  toward 
the  middle  point  of  the  anterior  chamber.  It  is  entered  obliquely  in  this  position,  so 
that  it  appears  in  the  anterior  chamber,  close  to  the  origin  of  the  iris ;  it  is  advanced 
about  three  lines,  and  then  turned  horizontally,  so  as  to  be  passed  through  the 
corresponding  inner  portion  of  the  anterior  scleral  zone  at  the  same  bight,  and  at 
an  equal  distance  from  the  cornea  as  tbe  point  of  entrance.  When  this  has  been 
done,  the  instrument  should  be  passed  on  horizontally  with  its  hack  downward  and 
anteriorly  (Fig.  91),  and  if  the  point  comes  near  the  nose  it  should  be  drawn  back 
till  its  edge  has  severed  the  attachment  of  the  upper  sector  of  the  iris,  as  far  as  the 
margin  of  Descemet's  membrane,  and  rests  against  the  inner  wall  of  the  sclera. 
Now  the  knife  should  be  turned  so  that  its  back  shall  be  toward  the  ideal  center  of 
the  corneal  curvature,  so  that  the  capsule  of  the  globe  maybe  divided  by  long  strokes 
almost  perpendicularly  to  its  surface.  Then  the  knife  lies  between  the  sclera  and 
conjunctiva,  and  the  latter  appears  raised  in  a  broad  fold.  As  the  conjunctiva  is  very 
distensible  and  gives  way,  the  cutting  edge  should  be  turned  forward,  and  the 
membrane  divided  by  a  sawing  motion.  The  wound  in  the  latter  thus  forms  an 
anterior  convex  arc,  whose  summit  reaches  nearly  to  the  limbus  conjunctivalis. 

The  second  step  of  the  operation,  the  excision  of  the  portion  of  iris  presenting  at 
the  wound,  is  facilitated  by  the  use  of  the  spring  speculum.  In  order  to  manipulate 
readily,  it  is  necessary  to  lay  the  conjunctival  flap  back  on  the  cornea.  The  piece  of 
iris  is  then  seized  with  the  forceps,  pulled  out  and  cut  off  close  to  the  scleral  wound, 
so  that  no  tags  may  remain  in  the  wound. 

The  speculum  may  now  be  dispensed  with,  and  had  better  be  removed.  The 
opening  of  the  capsule  requires  a  sickle-shaped  needle,  whose  neck  is  suitably  curved. 
This  is  passed  fiat  through  the  wound  to  the  lower  part  of  the  pupillary  border ;  it3 
edge  is  then  turned  toward  the  capsule,  which  is  to  be  divided  by  several  incisions, 
crossing  each  other  as  far  as  the  upper  margin  of  the  lens.  It  is  also  well,  if  possi- 
ble, to  pass  the  needle  around  the  margin  of  the  lens,  so  as  to  make  the  capsular 
opening  large. 

If  the  capsule  has  been  sufficiently  divided,  the  lens  often  appears  at  the  scleral 
opening,  and  but  little  assistance  is  required  for  its  escape.  For  this  purpose,  it  is 
well  to  draw  on  the  fixation  forceps  a  little,  so  as  to  render  tense  the  lower  part  of 
the  capsule  of  the  globe,  and,  at  the  same  time,  with  the  back  of  the  spoon,  to  make 
pressure  on  the  posterior  lip  of  the  scleral  wound.  If  this  does  not  accomplish  the 
object,  we  should  try  the  sliding  maneuver,  i.  e.  while  the  finger  fixing  the  upper 
lid  makes  slight  pressure  on  the  upper  part  of  the  eye-ball,  the  back  of  the  spoon  is 
gently  pressed  against  the  lower  border  of  the  cornea,  and  toward  its  center. 

In  most  cases,  this  manipulation  brings  the  leDs  into  the  scleral  wound,  and  so 
far  through  it,  that  it  may  be  seized  with  the  hook  or  spoon,  and  drawn  out.  "We 
may  especially  count  on  this,  when  the  cortical  layers  are  wholly  disintegrated,  and 
the  nucleus  is  loose  in  the  capsule.  But  if  the  cataract  does  not  come  out,  we  should 
use  the  so-called  traction  instruments,  as  they  are  certainly  less  dangerous  than  con- 
tinued pressure  on  the  globe,  which,  moreover,  does  not  attain  the  desired  end.  If 
we  have  to  deal  with  a  large  sclerosed  nucleus,  we  should  use  a  blunt  hook,  which, 
like  the  sickle-shaped  needle  with  a  bent  neck,  should  be  passed  flat  through  tbe 
wound,  and  the  posterior  cortical  layers  of  the  cataract,  to  a  point  beyond  the  equa- 
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tor  of  the  nucleus ;  then  the  point  should  he  turned  forward,  the  lens  seized  and 
drawn  out.  This  usually  succeeds  readily,  even  if  the  upper  margin  of  the  capsule 
has  not  been  sufficiently  divided,  for  the  latter  is  easily  everted  by  the  escaping 
cataract.  In  cataracts  with  normally  consistent  nucleus,  however,  the  hook  readily 
cuts  through,  breaks  up  the  lens,  and  leaves  the  fragments  behind,  as  they  readily 
avoid  it.  In  such  cases,  as  well  as  where  a  normally  consistent  cortex  must  be 
separated,  a  suitable  spoon  should  be  substituted  for  the  hook. 

Any  of  the  soft,  broken  lens-mass  that  still  remains  in  the  capsule  may,  as  in 
flap  extraction,  be  pressed  toward  the  opening  by  stroking  the  cornea  with  the  back 
of  a  spoon.  If  the  remaining  portions  are  not  completely  evacuated,  there  is 
nothing  left  but  to  pass  a  spoon  into  the  wound  and  scoop  them  out. 

Just  as  in  flap  extraction,  we  should  make  it  a  rule  to  clear  out  the  cataractous 
lens  as  completely  as  possible ;  to  draw  out  portions  of  capsule  that  have  become 
stiff  from  deposits ;  clean  the  wound  properly,  and  remove  any  pieces  of  iris  that 
may  be  caught  in  it ;  and,  finally,  to  replace  the  conjunctival  flap  in  its  natural 
position.  When  all  this  has  been  done,  it  seems  advisable  to  open  the  eye  again  in 
a  minute  or  so,  and  let  out  the  aqueous  that  has  collected ;  for  this  not  unfrequently 
washes  out  with  it  some  small  pieces  of  cataract  and  effused  blood. 

The  after-treatment  and  dressing  are  to  be  regulated  as  in  flap  extraction.  But 
in  modified  linear  extraction,  after  the  first  couple  of  days,  the  patient  requires  less 
restriction,  and  may  be  allowed  more  freedom,  as  the  detachment  of  the  flap  is  here 
less  to  be  feared.  After  the  second  day,  instillations  of  solution  of  atropine  should 
be  made  with  proper  care  once  or  twice  daily,  so  as  to  diminish,  as  much  as  possible, 
the  irritating  influence  of  any  retained  portions  of  cataract. 

1.  Of  course,  the  scleral  incision  can  also  be  made  below.  It  is  even  done  in  this  direction 
with  greater  facility.  But  the  excision  of  a  portion  of  iris  below  readily  causes  dazzling,  which 
greatly  incommodes  the  patient.  Hence,  this  operation  is  only  justifiable,  when  the  form  of  the 
eye,  or  its  surroundings,  or  the  restlessness  of  the  patient,  render  the  upper  section  too  difficult. 

2.  The  use  of  the  spring  speculum  in  the  second  stage  of  the  operation  has  the  advantage  of 
enabling  us  to  do  without  a  second  assistant;  for,  while  both  hands  of  the  operator  are  engaged 
with  the  iris-forceps  and  scissors,  and  those  of  the  assistant  with  the  two  eye-lids  of  the  patient, 
a  fifth  hand  is  required  for  the  fixation  forceps.  This,  apart  from  the  other  inconveniences, 
diminishes  the  space  that  was  already  very  limited.  In  the  other  steps  of  the  operation, 
the  operator  always  has  one  hand  free  to  use  the  fixation  forceps,  or  to  hold  one  of  the  lids;  heuce 
the  speculum  may  then  be  dispensed  with,  and  should  be  removed,  as  it  inconveniences  the 
patient,  and  causes  straining,  which  may  interfere  with  the  operation,  and  induce  prolapse  of  the 
vitreous. 

3.  It  is  not  advisable  to  make  very  large  conjunctival  flaps,  as  they  readily  roll  up,  infiltrate, 
and  may  thus  unfavorably  influence  the  healing  of  the  scleral  wound.  Cutting  them  off  is  also 
bad,  as  a  large  wound  is  the  result,  and  it  does  not  always  cicatrize  and  harden  without  causing 
serious  irritation.  These  circumstances  cause  us  to  turn  the  knife  forward,  after  it  has  divided 
the  sclera,  and  appears  under  the  conjunctiva.  For  the  same  reasons,  we  should  be  careful  of 
the  conjunctival  flap,  and  keep  it  off  the  cornea  during  the  subsequent  steps  of  the  operation,  so 
that  it  may  not  be  injured  by  the  instruments. 

4.  The  iris  must  be  excised  close  to  the  anterior  border  of  the  scleral  wound;  for,  if  the  wound 
is  irregular  and  ragged,  reaction  is  more  to  be  feared,  and  the  danger  of  adhesion  of  the  projecting 
tags  to  the  remains  of  the  capsule  is  greater.  If  portions  of  the  iris  are  caught  in  the  wound, 
they  are  subject  to  pressure,  and  are  apt  to  prove  the  starting-point  for  serious  inflammation.  Iu 
some  cases  they  subsequently  protrude  like  vesicles,  and  require  excision. 

5.  The  extensive  division  of  the  capsule,  up  to  the  equator  of  the  lens,  is  even  more  necessary 
in  modified  linear  than  in  flap  extraction  ;  for,  in  the  former,  the  mechanical  conditions  requisite 
for  the  escape  of  the  cataractous  nucleus  from  the  capsule  are  entirely  wanting.    The  lens  must 
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incline  toward  the  wound  exactly  in  the  plane  of  its  equator,  and  in  so  doing  an  uninjured  cap- 
sule usually  offers  a  great  obstacle. 

6.  It  is  difficult  to  divide  the  capsule  sufficiently,  if  it  has  become  hard  and  tough  from 
deposits.  Then,  instead  of  using  a  sickle-shaped  needle,  it  is  best  to  enter  a  sharp  hook  and 
seize  it  deeply.  Not  unfrequently  we  may  tear  loose  the  anterior  half,  and  bring  it  out  entire. 
In  retrogressive  and  atrophied  cataracts,  the  entire  lens  and  capsule  often  respond  to  the  traction, 
and  may  be  removed  from  the  eye  without  difficulty. 

7.  The  escape  of  the  cataract  may  also,  as  in  flap  extraction,  be  caused  simply  by  the  pressure 
of  the  finger  on  the  lid. 

Accidents.— 1.  Too  small  a  linear  wound.  "With  some  care  and  practice,  this  can  not  readily 
occur,  as  the  section  is,  on  the  whole,  very  easy;  for  the  knife  closes  the  wound  with  considerable 
certainty,  and  so  prevents  the  too  early  evacuation  of  the  aqueous  humor.  Hence,  if  the  point 
of  entrance  has  been  made  too  high,  we  have  time  enough  to  make  the  point  of  exit  correspond- 
ingly lower,  so  as  to  compensate  for  the  deficiency.  The  knife  may  even  be  partly  drawn  back 
into  the  chamber  and  thrust  out  elsewhere.  But  if,  in  spite  of  all  this,  an  error  has  been  com- 
mitted, there  is  nothing  left  but  to  enlarge  the  wound  with  the  scissors. 

2.  Hemorrhage  into  tJie  chamber.  This  accident  sometimes  occurs,  even  during  the  division 
of  the  conjunctiva,  but  is  more  frequently  seen  as  a  result  of  the  iridectomy.  It  is  not  very 
serious.  It  is  only  necessary  to  suspend  the  operation  for  a  time,  and  gently  stroke  the  cornea 
with  the  back  of  the  spoon,  iu  order  to  press  the  blood  out  of  the  wound.  If  the  aqueous  has 
again  collected,  it  is  often  sufficient  to  lightly  depress  the  posterior  lip  of  the  wound,  to  cause  the 
escape  of  the  blood,  and  keep  the  field  of  operation  clear  during  the  opening  of  the  capsule. 

3.  Difficulty  of  escape  of  the  cataract  is  not  apt  to  cause  much  trouble,  if  the  sclera  and  capsule 
be  sufficiently  divided,  and  the  operator  proceeds  properly,  as  the  hook  and  spoon  are  means  for 
certainly,  safely,  and  easily  causing  the- evacuation. 

4.  Prolapse  of  the  vitreous  is  the  most  frequent  accident.  It  is  especially  to  be  feared  in  per- 
sons that  strain  greatly,  or  where  the  vitreous  is  fluid,  as  a  result  of  precedent  disease  of  the  eye- 
ball. Under  such  circumstances  it  may  occur  at  any  stage  of  the  operation,  and  greatly  interfere 
with  the  subsequent  steps.  It  usually  occurs  when  the  linear  incision  has  been  made  too  far 
back  in  the  sclera,  and  has  exposed  a  portion  of  the  zonula;  or  if  the  latter  has  been  injured 
by  the  needle  or  the  hook ;  or,  finally,  if  the  ciliary  processes,  or  the  hyaline  covering  of  the  lenti- 
cular fossa  have  been  too  much  stretched  in  the  attempt  to  evacuate  the  cataract,  or  have  been 
pierced  by  instruments,  or  ruptured  in  any  other  way.  If  part  of  the  vitreous  escapes  before  the 
cataract,  the  hook  or  spoon  should  be  instantly  used  to  seize  the  lens  and  draw  it  out.  But  if  the 
vitreous  escapes  with  or  after  the  cataract,  it  is  best  to  close  the  lids  at  once,  and  apply  a  tight 
handage  for  the  first  couple  of  hours,  so  as,  if  possible,  to  prevent  intraocular  hemorrhage  and 
detachment  of  the  retina.  Prolapse  of  the  vitreous  is  always  a  misfortune,  as  it  readily  causes 
inflammatory  cloudiness  of  the  part  remaining  in  the  eye.  This  often  does  not  pass  away  for 
some  time,  and  in  some  cases  clears  up  very  incompletely,  so  that  it  greatly  impairs  vision.  "We 
fear  such  opacities  particularly  when  the  fragments  of  the  cataract  can  not  be  completely  removed, 
and  come  in  immediate  contact  with  the  vitreous. 

5.  If  part  of  the  vitreous  protrudes  into  the  scleral  wound,  without  the  hyaloid  being  wounded, 
it  is  advisable  to  leave  it  there  and  simply  apply  a  bandage ;  for  it  is  not  apt  to  cause  much 
injury,  and  the  prolapse  readily  absorbs;  while  cutting  it  off  involves  the  danger  of  a  more 
extensive  evacuation. 

6.  We  often  have  a  cystoid  cicatrization.  The  rules  before  given  should  be  followed  in 
treating  it. 

Authorities—  Graefe,  A.  f.  0.  XI.  3.  S.  24-80,  XII.  1.  S.  156-181,  198,  202-21Q. —Hasner, 
Prager  Vierteljahrscrift,  93.  Bd.  S.  76,  78.— [Knapp,  A.  f.  0.  XIII.  1.  S.  85-125.— Adolph  Weber, 
ibid.  S.  187-274.] 


PART  IV. 


FUNCTIONAL   DISEASES 


FIKST   SECTION. 

DISEASES  OF  REFRACTION"  AND  ACCOMMODATION. 

Preliminary  Remarks. — The  chief  component  parts  of  the  dioptric  or  refract- 
ive apparatus  of  the  eye  are  the  cornea  and  crystaline  lens,  which  together  act  as 
a  convex  lens.  They  are  separated  from  each  other  by  the  aqueous  humor,  and  from 
the  retina  by  the  vitreous  body.  Their  surfaces,  which  are  the  most  important 
surfaces  of  the  dioptric  apparatus,  represent  sections  of  ellipses,  whose  excentricities, 
however,  under  normal  circumstances,  are  so  slight,  that  their  central  portions,  lying 
within  the  bounds  of  the  pupil,  may  be  considered  as  segments  of  a  sphere. 

1.  The  anterior  surface  of  the  cornea  is  the  vertical  segment  of  an  ellipsoid 
with  three  axes,  of  which  the  longest  extends  antero-posteriorly,  while  the  two 
shorter  ones  are  perpendicular  to  this,  and,  with  rare  exceptions  (Bonders),  to  each 
other.  (Knapp.)    The  chief  sections — that  is,  the  planes  passed  through  the  long 

•  axis  and  each  of  the  shorter  ones — may  fall  in  any  meridian  of  the  cornea  (Javal, 
Bonders)  ;  but  usually  the  meridian  corresponding  to  the  smaller  axis  (the  greater 
curvature)  is  nearer  the  vertical,  and  the  minimum  of  Convexity,  on  the  contrary, 
nearer  the  horizontal  meridian  of  the  cornea.  (Knapp,  Bonders?)  It  is  rare  to  find 
the  opposite,  or  to  find  the  curvature  the  same  in  all  meridians,  as  it  would  be,  if  the 
corneal  surface  represented  a  surface  formed  by  the  rotation  of  an  ellipse. 

The  same  is  true  of  the  curvatures  of  the  two  surfaces  of  the  lens  (Helmholtz, 
Knapp,  Eosow)  ;  they  also  are  non-symmetrical,  with  meridians  of  greatest  and  least 
curvature,  which  are,  as  a  rule,  perpendicular  to  each  other.  But,  contrary  to  what 
obtains  in  the  cornea,  the  maximum  of  curvature  in  the  lens  is  usually  nearer  hori- 
zontal, and  the  minimum  nearer  vertical.  (Knapp,  Bonders?)  But  these  diameters 
of  the  cornea  and  lens  do  not  usually  come  in  the  same  planes.  The  convexity  of 
the  lens-surfaces  is  often  much  less  regular  than  that  of  the  cornea.  The  length  of 
radii  of  adjacent  meridians  is  often  very  unequal,  and  frequently  varies  even  in  the 
same  meridian.    (Bonders.) 

2.  The  principal  surfaces  of  the  dioptric  apparatus  have  not  exactly  the  same 
axis,  but  the  summit  of  the  cornea  is  usually  to  the  nasal  side  of  the  axis  of  the  lens. 
(Helmholtz.)  Frequently  the  plane  of  the  equator  of  the  lens  is  placed  obliquely 
to  that  of  the  base  of  the  cornea  (Knapp)  ;  but,  under  normal  circumstances,  these 
deviations  are  too  slight  to  perceptibly  impair  the  retinal  images. 

3.  The  axis  of  the  cornea  does  not  necessarily  correspond  with  the  axis  of  vision  ; 
that  is,  with  the  line  passing  from  the  object  fixed  to  the  point  of  direct  vision. 
But  generally  the  visual  axis  cuts  the  cornea  within  its  zenith,  and  usually  below, 
rarely  above,  the  horizontal  meridian.  (Young,  Helmholtz,  Knapp.)  The  horizontal 
deviation  varies  from  two  to  eight  degrees  (Schuerman),  the  vertical  from  one  to 
three  degrees.    (Mandelstamm.) 

4.  The  most  important  of  the  four  surfaces  is  the  anterior  corneal  surface.  In  it 
the  incident  rays  are  most  diverted  from  their  course,  because  here  the  light  enters 
from  a  slightly  refractive  medium — the  atmosphere — to  one  of  a  relatively  high  re- 
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fractive  power.  In  fact,  a  simple  calculation  shows  that  parallel  rays  of  light,  falling 
on  the  anterior  surface  of  the  cornea,  will  be  so  affected  as  to  come  to  a  focus  about 
five  lines  behind  the  retina.  Hence  we  can  say  that  the  posterior  focal  distance  of 
the  anterior  corneal  surface  only  exceeds  the  optic  axis  of  the  eye  by  a  few  lines. 

The  posterior  surface  of  the  cornea,  although  having  a  greater  curvature,  comes 
but  little  into  consideration,  in  respect  to  the  dioptric  conditions.  The  traversing 
rays  of  light  may  almost  be  regarded  as  passing  through  the  same  medium,  as  the 
refractive  power  of  the  cornea  and  aqueous  humor  differ  but  little. 

In  consequence  of  the  slight  difference  of  refractive  power  of  the  neighboring 
media,  the  two  surfaces  of  the  lens  have  also  but  slight  influence  on  the  progress  of 
the  rays.  That  the  crystaline  lens,  nevertheless,  acts  as  quite  a  powerful  refractive 
medium,  is  explained  by  the  fact,  that  it  is  composed  of  a  great  number  of  layers, 
whose  refractive  power  increases  from  the  surface  to  the  center,  and  thus  inside  of 
the  lens  a  number  of  surfaces  exist,  whose  dioptric  effect  is  all  summed  up  together. 
Indeed,  the  rays  passing  through  the  lens  are  deflected  more  from  their  original  direc- 
tion, by  this  formation,  than  they  would  be  if  the  entire  lens  were  formed  of  homogene- 
ous layers  of  equal  refractive  power  with  the  nucleus.  Hence,  under  normal  circum- 
stances, parallel  rays  falling  on  the  cornea  unite  on  the  sensitive  layer  of  the  retina. 

5.  A  complete  union  of  the  rays  of  light  emanating  from  single  points  does  not 
occur,  however.  Besides,  this  very  slight,  and,  under  normal  circumstances,  unnoticed, 
chromatic  aberration  (Helniholtz,  FrecJc,  Pope),  the  asymmetrical  form  of  the  dioptric 
apparatus,  also,  occasions  an  aberration  of  rays  of  the  same  color,  i.  e.  monocliromoMc 
aberration.  (Helmholtz.)    This  is  described  as  astigmatism.  {Young,  Airy.) 

6.  The  ellipsoidal  form  of  the  chief  surfaces  causes  the  homocentric  light,  in  the 
different  meridians  of  the  dioptric  apparatus,  to  be  unequally  deviated,  hence  to  be 
focused  at  different  distances.  This  species  of  monochromatic  deviation,  when  con- 
fined to  rays  that  are  refracted  in  different  meridians,  shows  a  regularity  and  unity 
corresponding  to  the  original  curvature  of  the  corneal  surfaces,  and  is  called  regular 
astigmatism.  Its  chief  cause  is  the  ellipsoidal  curvature  of  the  anterior  surface  of 
the  cornea,  whose  refractive  power  far  exceeds  that  of  all  the  other  surfaces.  The 
want  of  symmetry  in  the  surfaces  of  the  lens  is  also  important,  and  particularly  in 
a  corrective  point  of  view,  as  the  maximum  and  minimum  of  their  curvatures  are 
usually  in  the  opposite  direction  to  those  of  the  cornea.  But,  as  this  opposition  of 
position  is  rarely  exact,  the  equalization  is  not  so  complete  as  the  refraction  of  the 
different  meridians  of  the  lens  would  otherwise  render  it.  TVe  may  say  that  the 
astigmatism  of  the  cornea  alone  is  usually  greater  than  that  of  the  dioptric  apparatus, 
as  a  whole.  But  we  can  not  say  that  the  latter  corresponds  to  the  difference  between 
the  astigmatism  of  the  cornea  and  that  of  the  lens.  (Middlebury,  Donders.)  Cases 
occur  where  the  maximum  and  minimum  of  convexity  of  the  cornea  and  lens  ap- 
proximate or  correspond,  and  hence  the  sum  of  the  two  forms  the  total  astigmatism. 
(Knapp.) 

Hence  the  general  rule  is,  that  the  maximum  and  minimum  of  refraction  of  the 
dioptric  apparatus  aro  determined  by  the  anterior  corneal  surface,  and,  consequently, 
that  those  rays  which  fall  on  the  cornea,  in  a  meridian  near  the  vertical,  are  united 
at  the  shortest  distance,  while  divergent  rays,  falling  horizontally,  are  united  at  the 
greatest  distance. 

In  order  to  correctly  understand  this  form  of  astigmatism,  it  is  well  to  undertake  a  closer  ex- 
amination of  the  coarse  of  the  rays  of  light  in  passing  through  the  dioptric  apparatus.    If  the 
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refraction  is  a  maximum  in  the  vertical  meridian,  and  a  minimum  in  the  horizontal,  rays  striking 
on  the  cornea  from  a  point  in  the  extension  of  the  optic  axis,  after  passing  through  the  pupil  and 
lens,  will  no  longer  give  a  section  of  a  circle,  on  a  shade  crossing  the  optic  axis  at  right  angles, 
but  will  form  an  ellipse,  whose  long  axis  is  horizontal,  and  whose  eccentricity  increases  when 
the  shade  is  moved  backward.  At  a  certain  distance,  the  rays,  falling  on  the  cornea  in  a  ver- 
tical meridian,  unite,  while  the  others  still  converge,  the  section  will  become  horizontal,  as  the 
images  of  dispersion  of  the  still  converging  rays  form  themselves  collectively  into  a  horizontal 
line.  Beyond  this  anterior  focal  line,  the  rays,  stretching  in  the  vertical  meridian,  diverge  again, 
while  those  passing  through  the  horizontal  meridian  still  converge ;  the  image  on  the  shade  again 
presents  a  horizontal  ellipse,  whose  eccentricity,  however,  decreases,  if  the  shade  is  moved  back- 
ward and  becomes  reduced  to  nothing  at  a  certain  point,  so  that  the  image  acquires  the  form  of  a 
circle.  This  is  exactly  the  place  where  the  rays  undergo,  proportionally,  the  greatest  concentra- 
tion ;  hence  it  may  -with  some  propriety  be  called  the  "  middle  focus,"  or  the  "  middle  converging 
point."  Beyond  this  point,  the  image  again  becomes  an  ellipse,  whose  long  axis  is,  however, 
vertical,  and  whose  eccentricity  increases  when  the  shade  moves  backward,  till,  finally,  the  rays, 
striking  on  the  horizontal  meridian,  unite,  and  the  vertical  section  of  the  bundle  of  rays  presents 
a  vertical  line,  the  posterior  focal  line,  on  account  of  the  mutual  covering  of  the  sectors  refracted 
in  the  vertical  and  oblique  meridians.  Beyond  this  line,  however,  the  image  will  have  the  form 
of  an  ellipse,  with  the  long  axis  perpendicular.  {Knapp,  Donders.) 

A  more  direct  examination  into  the  condition  of  refraction  of  the  dioptric  apparatus  shows 
that  only  the  foci  of  these  rays,  which  are  refracted  in  the  two  chief  meridians,  fall  in  the  optic 
axis;  that,  on  the  contrary,  the  foci  of  the  remaining  rays  fall  in  an  irregular  plain,  which  joins 
the  two  focal  lines.  It  further  teaches  that  the  length  of  the  anterior  focal  line  is  to  that  of  the 
posterior  focal  line  as  the  focal  distance  of  the  more  strongly-curved  diameter  is  to  that  of  the 
lesser  curved  ;  that  is,  the  anterior  is  shorter  that  the  posterior.  Finally,  it  results  from  this,  that 
the  cross-shaped  section  (i.  e.  the  point  of  greatest  concentration  of  the  bundle  of  homocentric 
rays  broken  up  in  the  dioptric  apparatus)  lies  nearer  the  anterior  focal  line,  and  is  the  nearer,  the 
greater  the  difference  of  the  two  focal  lines.    {Knapp,  Donders.)  .* 

To  be  exact,  we  should  not  speak  of  the  focal  distance  of  the  dioptric  apparatus, 
but  of  the  focal  tract,  whose  length  is  equal  to  the  difference  of  the  focal  distances 
of  the  two  chief  sections  ;  hence  it  increases  and  diminishes  in  proportion  to  the  dif- 
ference of  curvature. 

At  most,  we  may  recognize  as  focal  distance  some  spot  within  the  focal  tract, 
where  the  rays  are  most  concentrated,  and  which  lies  nearer  to  the  anterior  limit  of 
the  focal  tract  than  to*  the  posterior.  {Knapp.)  Ordinarily,  however,  the  differ- 
ences of  the  focal  distances  of  the  two  chief  meridians  is  very  slight ;  hence,  in 
representing  the  conditions  of  refraction,  they  may  be  neglected,  and  a  common 
focal  distance  taken  for  homocentric  light. 

The  deviation  of  the  rays  broken  up  in  the  different  meridian  planes  of  the  eye 
is  ordinarily  too  slight  to  interfere  with  distinct  vision  ;  careful  experiments  even  are 
necessary  to  show  it  clearly.  In  accordance  with  the  above,  we  find  that  most  per- 
sons distinctly  see  vertical  lines  or  a  point  of  light  through  a  horizontal  stenopeic 
slit,  at  a  greater,  but  horizontal  lines  and  a  bright  point  through  ä  vertical  stenopäic 
slit  at  a  shorter  distance.  Moreover,  if  the  adjustment  of  the  dioptric  apparatus 
remains  the  same,  they  see  the  bright  point  distorted  horizontally  or  vertically, 
according  as  it  is  actually,  or  by  the  use  of  glasses  apparently,  brought  nearer  or 
removed. 

7.  The  irregularities  of  curvature  of  the  different  sectors  of  the  lens,  together 
with  the  frequent  want  of  correspondence  between  the  centers  of  the  different  sur- 
faces, cause  monochromatic  aberrations,  which  are  very  complicated,  and  affect  not 
only  rays  that  are  refracted  in  different  meridians,  but  even  those  that  enter  the 
cornea  through  the  same  meridian.     These  deviations  (irregular  astigmatism)  from 
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the  slightness  of  the  malformations  and  the  relatively  'weak  refraction  of  the 
crystaline,  are,  under  normal  circumstances,  less  disturbing  than  those  caused  by 
a  symmetrical  formation  of  the  cornea;  but,  under  some  circumstances,  they  are 
very  marked.  The  stellated  figures  of  dispersion,  in  which  brightly-illuminated 
points — as  the  stars,  or  even  distant  small  flames — are  seen,  as  well  as  the  doubling  or 
multiplication  of  the  images  (diplopia  and  polyopia  monoeularis,  LT.  Meyer),  depend 
on  this,  as  is  proved  by  the  fact  that  these  appearances  do  not  occur  in  eyes  deprived 
of  the  lens  {Bonders),  but  do  not  disappear  when  the  refraction  of  the  cornea  is  over- 
come by  dipping  the  eye  in  water.  ( Young?) 

Normal  irregular  astigmatism  is  most  evident,  when  a  bright  or  dark  spot,  with  a  contrasting 
background,  is  regarded  from  a  distance,  for  which  the  eye  can  not  be  adjusted,  especially  if  the 
pupil  is  dilated.  A  bright  spot  then  appears  as  a  distorted,  radiated  star,  whose  greatest  diameter 
approaches  the  vertical  or  horizontal  meridian,  according  as  the  object  is  beyond  or  within  the 
point  of  distinct  vision.  Where  the  points  are  less  bright,  or  are  dark,  only  the  more  decided 
parts  of  the  figure  of  dispersion  are  perceived  ;  hence  this  is  divided  into  a  number  of  distinct  figures. 
The  same  reasons  explain  the  doubling  and  multiplication  of  lines,  of  the  horns  of  the  moon,  &c. 
(Ilelmlioltz,  Bonders.) 

8.  The  layer  of  the  retina,  sensitive  to  light,  consists  of  a  great  number  of  simple 
elements,  cones,  and  rods.  These  are  pressed  against  each  other,  like  mosaic  work, 
with  their  bases  toward  the  inner  surface  of  the  retina.  Their  walls  are  reflecting 
surfaces,  and  throw  back  all  rays  of  light  falling  into  the  element,  thus  preventing  the 
rays  passing  from  one  element  to  another.  {Brücke.) 

Each  rod  and  cone,  on  account  of  its  elementary  simplicity,  can  only  bring  to  per- 
ception the'eombined  total  impression  of  the  rays  of  light  falling  on  it  at  any  time. 
A  separation  of  the  different  simultaneous  impressions  is  scarcely  possible  in  one 
simple  element.  Even  the  rods,  although  several  of  them  are  united  to  the  brain  by 
a  single  nerve-filament,  most  probably  can  not  separate  their  individual  impressions, 
but  carry  to  the  brain  a  total  impression,  composed  of  the  combined  individual 
impressions. 

Inasmuch  as  each  sensitive  element  of  the  retina  has,  under  normal  circum- 
stances, an  unchangeable  relation  to  the  optical  center  of  the  eye,  if  the  refractive 
media  are  properly  adjusted,  it  can  only  be  reached  by  dii'ect  rays,  which  diverge 
from  a  certain  section  of  the  visual  field.  For  it  is  nearly  the  same  with  the  eye  as 
with  a  simple  spherical  lens ;  certain  points  on  the  object  aud  the  corresponding 
points  of  its  image,  lie  on  a  straight  line  which  passes  through  the  center  of  the  lens. 
That  which,  in  a  simple  lens,  we  call  the  axis  and  chief  ray,  in  the  eye  is  called 
visual  line  and  line  of  direction,  or  ray  of  direction. 

Strictly  speaking,  the  position  of  the  retinal  image  is  determined  by  two  lines,  of  which  one 
passes  from  the  object  to  the  anterior  nodal  point  [Donders  on  Accom.  and  Kefrac.  New  Syden- 
ham Society's  translation,  p.  50],  the  other,  parallel  to  the  first,  from  the  posterior  nodal  point  to 
the  retina.  (Listing.)  But  as  the  two  nodal  points  lie  near  each  other,  we  can,  without  great 
error,  consider  the  two  as  coinciding.  This  nodal  point,  which  we  consider  as  simple,  is  then 
the  optical  center  of  the  eye  and  the  crossing-point  of  the  lines  of  direction. 

Lines  of  direction  (Richtungslinien)  and  visual  lines  (Sehrichtungen)  are  very  different.  The 
former  relate  to  the  course  of  the  objective  rays  of  light,  and  may  be  called  light  lines  (Lickt- 
linien).  By  their  direction  in  relation  to  the  axis  of  vision,  they  determine  the  relative  posi- 
tion of  the  object  and  of  the  image  in  the  monocular  field  of  vision  aud  on  the  retina.  The 
axis  of  vision,  on  the  other  hand,  indicates  the  position  in  absolute  space,  toward  which  the  retina 
refers  the  impression  of  its  sensitive  elements.  The  lines  of  direction  and  the  visual  axis  can 
never  coincide,  but  must  always  be  separated  to  some  extent.  (See  section  on  Muscles.) 
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As  the  cones  and  groups  of  rods  present  surfaces  rather  than  points  exteriorly, 
it  is  evident  that  to  each  element,  or  series  of  elements,  there  belongs  not  a  point 
but  a  certain  aliquot  part  of  the  visual  field,  in  proportion  to  its  surface,  and  that 
hence  the  visual  field  is  divided  into  as  many  parts  as  in  the  retina  there  are  groups 
of  rods  and  cones. 

The  relative  size  of  these  parts  or  the  sections  of  the  visual  fields,  is  propor- 
tionate to  the  surface  of  the  elements  belonging  to  it.  In  the  center  of  the  visual 
field  they  are  smaller,  as  the  basis  of  the  cones  is  there  smaller,  and  the  rods  are 
absent.  The  absolute  extent  of  the  sections,  however,  is  in  proportion  to  the  extent 
of  the  entire  visual  field,  therefore,  also,  to  the  length  of  the  lines  of  direction 
drawn  to  its  limits.  As  an  immediate  consequence  of  this,  there  is  great  difference 
between  the  optical  qualities  of  the  objective  retinal  images,  and  the  subjective 
perception  of  optical  peculiarities  of  corresponding  objects ;  that  is  to  say,  while 
the  retinal  image  gives  the  surface  of  the  object  down  to  its  finest  details,  since  a 
point  of  the  former  corresponds  to  each  point  of  the  later,  each  point  of  the  retinal 
image  is  not  perceived  by  itself  and  separate,  but  will  be  made  up  of  only  so  many 
perceptions  as  there  are  cones  and  groups  of  rods  covered  by  the  retinal  images, 
and  no  more.  Consequently,  the  fineness  of  the  perceived  details  of  a  certain  object 
depends,  on  the  one  hand,  on  the  relative  size  of  the  retinal  images,  or  the  visual 
angle  at  which  the  object  is  seen,  so  that  the  object  must  be  brought  nearer  to  the 
eye  the  finer  the  details. 

On  the  other  hand,  the  place  on  which  the  retinal  image  falls  is  of  the  greatest 
importance.  The  power  of  separating  impressions  exists,  to  the  greatest  extent,  in 
the  center  of  the  retina,  where  only  cones  receive  the  outward  impressions ;  hence, 
objects  that  are  to  be  examined  carefully  must  be  turned  toward  the  center  of  the 
retina,  where  the  "  point  of  direct  vision  "  lies.  In  proportion  to  the  lessening  of 
the  cones,  and  the  increase  of  the  bases  of  the  different  groups  of  rods,  this  power 
of  the  retina  evidently  diminishes  toward  the  periphery.  This  occurs  sooner  in  a 
vertical  than  in  a  horizontal  direction.  (Auiert,  Förster.)  At  these  places  of 
"indirect  vision,"  only  the  chief  outlines  of  objects  are  seen.  In  the  territory  of 
the  optic  papilla  the  sensitive  elements  are  entirely  absent.  Hence  a  large  part  of 
the  visual  field  would  appear  dark  if  it  were  not  filled  out  by  a  physiological  action. 

There  are  doubts  in  regaroMo  the  propriety  of  considering  the  cones  as  the  units  of  vision 
(Seheinheiten),  as  their  surfaces  seemed  too  great  to  permit  the  requisite  separation  of  the  indi- 
vidual impressions.  (  Volkmann.)  Hence  some  have  declared  the  apices  of  the  cones  to  be  the 
perceptive  elements  of  the  retina  (Hensen) ;  or  have  thought  that  the  terminal  surface  of  the 
inner  part  of  the  cones  was  the  sensitive  part.  (If.  Schultze.)  But  such  a  hypothesis  gains  noth- 
ing for  the  sharpness  of  vision,  for  it  does  not  increase  the  number  of  elements  contained  in  any 
given  portion  of  the  retina.  Besides,  as  has  been  recently  found  in  the  cones  of  the  fovea  centralis 
(M.  Schultze,  H.  Müller,  Wecker),  the  diameter  of  the  base  suffices  for  the  separate  perception  of 
objects  sixty  seconds  apart,  and  the  eye  can  not  go  beyond  this.  (Selmholtz,  Bergmann.)  Th| 
fact  that  the  middle  of  the  retina  can  distinctly  perceive  single  points  or  lines  at  a  less  visual 
angle  than  sixty  seconds,  proves  just  as  little  for  the  sensitiveness  of  the  retina  as  the  perception 
of  one  needle-point  does  for  that  of  the  skin. 

.The  sharpness  of  vision,  or  the  measure  of  the  powder  of  separately  perceiving 
individual  impressions,  is  not  always  the  same.  The  visual  angle,  necessary  for  the 
separation,  varies  even  in  normal  eyes,  and  in  disease  the  difference  is  often  very 
great. 

These  differences  are  of  great  practical  interest,  and  means  have  long  been 
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sought  for  easily  measuring  the  angle  in  question,  in  each  case,  so  as  to  express  in 
figures  the  relation  of  the  existing  central  sharpness  of  vision  to  the  supposed 
normal  amount. 

Practically,  test-types  answer  this  purpose.  Since  these  only  form  small  angles, 
the  hight  of  the  letters,  divided  by  the  greatest  distance  at  which  they  can  be  dis- 
tinctly seen,  gives  the  tangent  of  the  angle  sought,  exactly  enough.  Generally 
speaking,  five  minutes  is  the  smallest  visual  angle  at  which  print  can  be  fluently 
read.  Hence,  five  minutes  is  usually  considered  as  the  normal  angle,  and  the  sharp- 
ness of  vision  is  expressed  by  the  proportion  of  the  greatest  distance  at  which  type 
of  a  certain  hight  can  be  clearly  seen,  to  the  distance  at  which  the  same  type  is 
seen  with  the  normal  visual  angle  of  five  minutes.  (Snellen.')  To  avoid  the  calcu- 
lations that  would  be  necessary  if  all  kinds  of  printing  were  used,-  and  also  to  give 
the  most  evident  value  to  the  sharpness  of  vision,  certain  test-types  have  been 
prepared.  The  smallest  of  these  is  0.209'"  Paris  measure,  high,  h.  and  at  a  distance 
of  one  Paris  foot  (one  hundred  and  forty-four  lines)  d,  gives  an  angle  of  five  minutes. 
Each  subsequent  number  is  a  multiple  of  this.  The  coefficient  precedes  each  set  of 
types  as  its  number,  and  it  of  course  gives  at  once  the  number  of  Paris  feet  to  which 
the  object  must  be  removed  from  the  eye,  in  order  to  be  seen  at  the  normal  visual 
angle  of  five  minutes.  Hence,  an  eye  with  normal  vision  should  see  the  types  1,  2, 
2,  n  at  a  distance  of  1,  2,  3,  n  Paris  feet,  for  -£-  |j  jj-Jj- -^-=  tang,  five  minutes.  If, 
on  trial,  an  eye  can  not  distinctly  see  2h,  but  only  4h  at  2d,  and  at  4d  can  only  see 
8h,  of  course  ~  °~7==  2  tang,  five  minutes.  The  requisite  visual  angle  is  double  the 
normal ;  hence  the  sharpness  of  vision  is  diminished  one  half.  (Snellen.) 

This  method  is  evidently  very  convenient,  but  it  does  not  give  perfectly  accu- 
rate results ;  for  five  minutes  is  rather  too  great  a  visual  angle  for  persons  under 
twenty-five  years.  (  Vrcesom.)  By  diminishing  this  and  proportionately  dividing  the 
'shades  and  clear  portions  (Giraud  Teulon),  the  measurement  is  made  more  exact, 
but  still  not  perfectly  so,  for  the  illumination  of  the  visual  field  has  a  decided  influ- 
ence on  the  results  of  the  examination ;  so  that,  under  different  circumstances,  the 
same  eye  may  show  great  differences  in  sharpness  of  vision.  The  greater  or  less 
practice  in  reading  also  makes  a  difference,  for  it  enables  many  to  recognize  letters 
from  their  shadows,  while  they  are  very  indistinctly  seen.  Finally  the  numerical 
values  found  for  the  sharpness  of  vision  do  not  permit  calculations  without  losing 
their  value.  For  example,  a  sharpness  of  ^  ~  or  |  is  not  the  same  as  i- ;  for  eyes 
that  see  No.  10  type  distinctly,  at  twenty  feet,  do  not  necessarily  see  No.  2  at  one  foot, 
JTo.  4  at  two  feet,  &c.  Hence  the  values  of  the  sharpness  of  vision,  laid  down  in 
some  books,  do  not  give  an  idea  of  the  actually  existing  state  of  the  case,  even  apart 
from  the  fact  that  the  illumination  of  the  field  of  vision,  and  other  important 
circumstances,  are  entirely  left  out  of  consideration.  To  give  an  idea  of  the  sharp- 
rfess  that  is  to  be  at  all  correct,  all  reduction  of  the  fraction  must  be  avoided. 

For  the  possessor  of  Jaeger's  test-types,  which  have  many  advantages,  it  may  be 
useful  to  know  that  Jaeger  2  corresponds  to  Snellen  1 ;  in  the  same  way  5J=2S ; 
7J=3S;  11J=4S;  13J=5S;  14J=7S;    17J=18S;  19J=27S;  20J=38S." 

9.  It  is  evident  that  quite  sharp  images  must  be  thrown  on  the  anterior  surface 

,  of  the  bacillar  layer  of  the  retina  to  give  distinct  perceptions.     For  if  circles  of 

dispersion,  of  some  size,  fall  on  the  surface,  the  light  arriving  at  the  eye  from  each 

segment  of  the  visual  field  is  divided  up  among  a  number  of  cones  and  rods,  and 

inversely  each  cone  and  rod  is  met  by  light  from  different  parts  of  the  visual  field ; 
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hence  the  perception  of  the  details  of  the  object  is  indistinct.  This  occurs  in  pro- 
portion to  the  size  of  the  circles  of  dispersion ;  that  is,  in  proportion  to  the  size  of 
the  pupil,  and  the  distance  of  the  images  from  the  anterior  surface  of  the  bacillar 
membrane,  or  to  the  "  difference  of  the  posterior  focal  distance." 

Hence  the  circles  of  dispersion  must  acquire  a  certain  diameter,  before  the  image  becomes 
indistinct.  Yery  small  circles  of  dispersion  influence  the  clearness  of  the  perceptions  in  a  very 
slight,  almost  imperceptible,  degree;  as  they  throw  too  little  light  from  single  sections  of  the 
visual  field  on  the  sections  in  the  neighborhood  of  their  corresponding  retinal  elements,  for  the 
quality  of  the  perceptions  received  from  single  cones  and  groups  of  rods  to  be  perceptibly 
changed.  Hence  it  follows,  if  the  dioptric  apparatus  is  adjusted,  and  remains  so  for  a  certain 
distance,  the  object  can  change  its  distance  within  certain  bounds,  without  the  perceptions 
losing  much  in  clearness;  that  hence  the  eye  is  never  adjusted  for  a  single  distance,  but  for  a 
difference  of  distances,  which  is  called  the  line  of  accommodation,  and  whose  length  increases  and 
diminishes  in  inverse  proportion  to  the  varying  focus  of  the  dioptric  apparatus,  and  to  the  diame- 
ter of  the  pupil.  (Czermak.)  Hence  it  is  also  shown  that  the  ellipsoidal  form  of  the  chief  dioptric 
surfaces,  as  a  rule,  does  not  disturb  sharp  vision ;  that  astigmatism  only  appears  to  a  disturbing 
degree,  when  the  difference  of  the  refractive  circumstances  of  the  two  surfaces,  or  the  size  of  the 
pupil,  is  much  increased. 

Under  otherwise  normal  circumstances,  this  indistinctness  can  never  become  absolute,  as  the 
size  of  the  circles  of  dispersion  only  varies  within  certain  relatively  narrow  limits ;  for,  if  the 
object  be  brought  into  the  anterior  focus  of  the  cornea — that  is,  within  a  few  lines  of  the  eye — so 
that  the  rays  pass  parallel  into  the  aqueous,  they  will  still  be  brought  to  a  focus  something  over 
.an  inch  behind  the  retina. 

The  diameter  of  the  circles  of  dispersion  scarcely  ever  reaches  that  of  the  pupil.  Hence,  in 
spite  of  totally  abnormal  adjustment  of  the  refractive  apparatus,  the  outlines  of  dark  objects  may 
still  be  recognized,  and  their  boundaries  only  appear  more  or  less  indistinct. 

As  may  be  readily  understood,  these  errors  are,  to  some  extent,  improved  by  contraction  of 
the  pupil  or  partial  closure  of  the  eye-lids,  or  by  using  a  shade  with  a  narrow  slit  in  it.  There  is 
also  a  possibility  of  suppressing  the  circles  of  dispersion  ;  that  is,  of  estimating  the  true  forms  of 
objects  from  their  indistinct  images.  This  power  varies  in  different  eyes,  and  may  be  increased 
by  exercise.  (G?,aefe.)  It  is,  however,  never  any  thing  more  than  an  aid,  and  does  not  always 
give  distinct  perceptions  of  small  objects,  or  fine  details  of  larger  ones. 

10.  The  power  of  the  eye  to  see  clearly  and  distinctly  at  different  distances  pre- 
supposes the  power  of  voluntarily  shortening,  and  again  increasing,  the  focal  distance 
of  the  dioptric  apparatus,  so  as  to  correspond  to  the  differences  in  the  posterior  point 
of  convergence,  which  are  caused  by  the  variation  of  the  distance  of  the  object. 
This  power  of  the  eye  to  adjust  its  dioptric  apparatus  for  different  distances  is 
called  the  power  of  accommodation  or  adaptation. 

The  measure  of  the  distance  for  which  the  dioptric  apparatus  is  accommodated 
at  a  given  moment,  is  called  the  amount  of  adjustment.  The  distance  for  which  the 
eye  is  fixed  during  complete  relaxation  of  accommodation  is  called  the  far  point, 
and  it  shows  the  natural  refractive  condition.  On  the  contrary,  the  distance  for 
which  the  eye  is  fixed  by  the  maximum  of  accommodation  is  called  the  near  point. 
The  far  and  near  points,  then,  are  on  the  elongated  optic  axis,  and  form  the  limits 
of  clear  vision.  The  difference  of  the  far  and  near  points — that  is,  the  difference 
between  the  least  and  greatest  power  of  adjustment — is  called  the  "range  of  accom- 
modation.''''   {Bonders.) 

11.  The  variation  in  the  amount  of  adjustment  of  the  dioptric  apparatus  is 
caused  solely  by  changes  of  curvature  of  the  lens.  {Cramer,  Helmholtz.)  The 
causes  of  these  changes  are,  the  action  of  the  ciliary  muscle,  and  the  great  elasticity 
of  the  normal  crystaline  lens,  while  the  capsule  is  uninjured. 

In  consideration  of  the  limitations  of  accommodation  seen  in  extensive  posterior 
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synechia  of  the  pupillary  border,  and  after  iridectomy,  we  can  hardly  deny  that  the 
iris  assists  in  accommodation.  It  is  certain,  however,  that  the  iris  acts  to  a  very 
inconsiderable  extent ;  for  there  are  cases  where  the  power  of  accommodation  has 
been  preserved  after  the  formation  of  artificial  pupil  (Graefe,  Trautvetter),  as  well  as 
after  traumatic  loss  of  the  entire  iris  (Graefe),  and  in  congenital  absence  of  the  iris. 
(Seconal.) . 

The  exact  manner  in  which  the  ciliary  muscle  causes  an  increased  convexity  of 
the  lens,  proportioned  to  the  power  of  its  contraction,  is  still  uncertain.  The  most 
numerous  and  important  authorities  now  say,  that  the  lens,  by  a  very  evident  elas- 
ticity, possesses  the  innate  power  to  increase  its  convexity  by  a  shortening  of  its 
diameters ;  but  that  it  is  kept  flattened  by  the  zonula,  as  long  as  the  ciliary  muscle 
remains  inactive.  As  soon,  then,  as  this  muscle  contracts,  the  choroid  and  retina 
stretch,  and  the  ora  serrata  approach  the  equator  of  the  lens.  The  zonula  is 
relaxed  in  proportion  to  the  action  of  the  muscle,  and  hence  the  lens  is  enabled  to 
follow  the  impulse  to  increase  its  convexity.     (Helmholtz.) 

The  anatomical  distribution  of  the  greater  portion  of  the  muscular  fibers  is 
undoubtedly  favorable  to  this  mode  of  explanation.  Besides  this,  the  lens,  by  par- 
tial or  complete  separation  from  the  zonula,  or  after  death  (apparently  independent 
of  the  swelling),  increases  the  convexity  of'  its  surface  in  a  far  higher  degree  than 
happens  in  life,  even  by  the  maximum  action  of  accommodation.  Certain  subjective 
symptoms,  which  are  observed  in  the  dark  during  the  strong  contraction  of  the 
muscle,  and  subsequent  relaxation  of  its  action  (phosphenes  of  accommodation, 
Czermak)  show,  in  the  same  way,  that  in  fixing  the  eye  for  the  near  point,  there  is 
a  stretching  of  the  anterior  zone  of  the  retina.  Finally,  direct  experiments  on  living 
animals  (Volkers,  Hensen)  have  supported  the  correctness  of  this  hypothesis. 

There  is,  however,  great  difficulty  in  showing  that,  during  rest  of  the  muscle  of 
accommodation,  the  lens  is  indeed  flattened  by  the  zonula.  The  zonula  can  scarcely 
do  so  much  by  simple  elasticity.  The  rapid  disappearance  of  this  physical  peculi- 
arity after  death,  would  also  be  difficult  to  explain.  But  contractile  elements,  of 
such  number  and  strength  as  to  overcome  not  only  the  opposition  of  the  lens,  but, 
by  their  action,  to  neutralize  that  of  a  muscle  as  strong  as  the  ciliary,  have  not  yet 
been  found. 

Another  explanation  given,  is,  that  the  ciliary  muscle  and  the  iris  press  on  the 
border  of  the  lens,  and  at  the  same  time  cause  relaxation  of  the  zonula.  (H.  Midler.) 
This  hypothesis  is  supported  chiefly  by  the  retraction  of  the  periphery  of  the  iris 
during  the  adjustment  of  the  eye  for  near  objects,  and  by  the  existence  of  circular 
fibers  in  the  ciliary  muscle.  Direct  action  of  the  ciliary  processes  on  the  crystaline 
is,  however,  impossible,  as  the  two  are  not  in  contact.  (Arlt,  0.  Becker.) 

In  the  process  of  accommodation,  changes  in  the  shape,  and  consequently  in  the 
relative  position,  of  the  ciliary  processes  and  margin  of  the  lens,  certainly  do  occur. 
But  direct  observations  of  the  eyes  of  living  albinoes  have  proved  with  certainty  that 
these  changes  depend  not  so  much  on  the  change  of  accommodation  as  on  the 
associated  change  of  size  of  the  pupil.  The  ciliary  processes  swell,  and  their  heads 
approach  the  margin  of  the  lens,  when,  in  distant  vision,  or  from  the  action  of  my- 
driatics, the  pupil  is  dilated.  On  the  other  hand,  they  become  smaller,  and  their 
anterior  bulbous  extremities  are  removed  from  the  border  of  the  lens,  when,  in  ac- 
commodation for  near  objects,  or  from  the  action  of  the  preparations  of  calabar- 
bean,  the  pupil  contracts.  (0.  Becker.)  This  is  explained  by  the  fact,  that,  during 
dilatation  of  the  pupil,  the  supply  of  blood  to  the  iris  is  much  limited,  partly 
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mechanically,  partly  on  account  of  the  simultaneous  contraction  of  the  walls  of  the 
vessels.  (Donders.)  Hence,  the  veins  must  partly  evacuate  themselves  in  the  super- 
ficial veins  of  the  ciliary  processes.  Under  the  reverse  circumstances,  the  hlood 
may  partly  flow  back  into  the  dilated  veins  of  the  iris.  (Leber.) 

12.  Like  all  other  muscles,  the  muscle  of  accommodation  has  a  certain  tonicity, 
which  causes  its  action  on  the  convexity  of  the  lens  to  continue  while  at  rest.  This 
tension  is  much  diminished  by  the  action  of  strong  mydriatics,  and  consequently  the 
refraction  of  the  eye  is  also  decreased.  Hence  results  a  difference,  that  is  sometimes 
of  great  practical  importance,  between  the  far  point,  while  the  eye  is  at  rest,  and 
the  absolute  far  point.  (Graefe.)  From  paralysis  of  the  ciliary  muscle,  the  refraction 
of  the  eye  often  sinks  far  below  the  natural  amount  (see  Paralysis  of  Accommoda- 
tion) •  and  before  the  lens  has  hardened,  it  may  be  considerably  decreased  by 
voluntary  divergent  squint.  (Hering.') 

13.  The  oculo-motor  nerve,  which  governs  the  sphincter  of  the  pupil,  is  doubt- 
less the  nerve  of  accommodation.  (Donders,  Trautvetter.)  Those  filaments  of  the 
sympathetic,  which  pass  through  the  ciliary  ganglion  to  the  eye,  and,  coming  from 
the  cervical  plexus,  are  connected  with  the  anterior  roots  of  some  of  the  spinal 
nerves  (Budge,  Waller),  appear  to  have  no  direct  influence  on  the  muscle  of  accom- 
modation. (Donders,  Trautvetter.)  Their  action  consists  rather  in  permanently 
increasing  the  tonicity  of  the  radiate  fibers  of  the  iris,  and  the  contractile  elements 
of  the  walls  of  the  vessels.  (Donders,  Kniper.)  Their  irritation  causes  dilatation  of 
the  pupil  and  contraction  of  the  vessels.  Their  division  in  the  neck  has  the  opposite 
result.  The  trigeminus  supplies  the  iris  with  sensation.  But  if  it  has  any  influence 
on  the  muscles  in  the  eye,  it  is  only  reflectively,  and  in  this  case  the  ciliary  ganglion 
undoubtedly  acts  as  a  center.  (Donders.)  If  the  abducent  participates  at  all  in  the 
process  of  accommodation  or  the  movements  of  the  pupil  (Graefe),  it  is  very  in- 
directly. 

14.  This  distribution  of  nerves  shows  the  cause  of  the  innate  functional  connec- 
tion between  the  muscle  of  accommodation  and  the  circular  muscle  of  the  iris,  and 
why  each  fixation  for  the  near  point  is  associated  with  a  contraction,  and  each 
relaxation  of  the  muscle  of  accommodation  with  a  dilatation  of  the  pupil.  The 
exceptions  to  this  rule  are  caused  by  the  circumstance  that  the  sphincter  of  the 
pupil  is  also  reflectively  connected  with  the  optic  and  trifacial  nerves,  and  that,  on 
severe  irritation,  the  impulse  reflected  from  these  nerves  on  the  sphincter  is  much 
greater  than  that  transferred  from  the  center  of  accommodation  to  the  contractor 
of  the  pupil. 

Probably  the  filaments  of  the  oculo-motor  causing  accommodative,  and  those  causing  reflected, 
muscular  action,  have  different  origins  in  the  brain,  and  are  to  be  considered  as  different  nerves, 
mechanically  united  to  the  main  trunk.  For  either  of  the  two  groups  may  lose  its  conducting 
power,  independently  of  the  other — cases  having  been  observed  where,  with  complete  paralysis 
of  the  muscles  external  tö  the  eye-ball,  the  accommodation  and  accommodative  movements  of  the 
iris  did  not  manifest  the  least  disturbance  as  long  as  the  irritation  of  light  did  not  excite  any 
reaction,  and  the  reverse.  (Rude,  Graefe.) 

Between  the  mnscle  of  accommodation  and  the  muscles  external  to  the  eye, 
there  is  the  same  relation,  as  regards  the  fact  that  a  certain  amount  of  exercise  of 
accommodation  is  ordinarily  combined  with  a  corresponding  convergence  of  the 
optic  axes,  and  vice  versa.  This  connection  depends  chiefly  on  a  habit  learned  from 
necessity ;  hence  the  proportion  of  the  exercise  of  power,  with  which  the  muscles  in 
question  act  in  binocular  vision  of  objects-  at  different  distances,,  varies-  in  different 
37 
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persons,  according  to  the  natural  refractive  condition  of  the  dioptric  apparatus  and 
the  extent  of  accommodation.  It  even  changes  in  the  same  individual  with  the 
increase  or  diminution  of  the  natural  refractive  conditions,  if  this  change  occurs 
gradually  and  slowly,  giving  the  muscle  time  to  adapt  itself  to  the  new  conditions. 

While,  for  instance,  a  myope  converges  the  visual  lines  from  parallelism  to  his  far  point  (which 
is  often  very  near),  without  using  his  accommodation,  a  person  with  normal  vision,  on  a  moderate 
approach  of  the  object,  must  unite  an  effort  of  accommodation  with  convergence  of  the  optic 
axes.  Many  hypermetropic  persons  will  even  use  the  maximum  of  accommodation  while  the 
optic  axes  are  parallel. 

In  reality,  this  connection  is  not  absolute ;  for  experiments  with  spherical  glasses 
and  abducent  and  adducent  prisms  teach,  that,  with  the  same  convergence  of  the 
axes,  the  adjustment  of  the  dioptric  apparatus  may  vary  greatly,  and  the  reverse; 
that  is,  a  certain  convergence  of  the  axes  corresponds  to  a  certain  amount  of  range 
of  accommodation,  and  a  certain  state  of  adjustment  to  a  certain  amount  of  the 
range  of  convergence. 

Hence  we  speak  of  the  relative  range  of  accommodation,  and  express  it  by  the 
difference  between  the  maximum  and  minimum  of  adjustment  that  can  occur  with  a 
certain  amount  of  convergence  of  the  optic  axis. 

On  the  other  hand,  we  speak  of  a  relative  range  of  convergence,  meaning  the 
variation  of  which  the  optic  axes  are  capable,  while  the  amount  of  adjustment 
remains  the  same.  (Donders,) 

Slight  as  the  acquired  circumstances  of  association  may  seem,  they  are  practically 
very  important.  The  relative  ranges  of  accommodation  and  convergence  indicate 
only  the  amount  of  the  possible  variations ;  but  it  is  a  very  different  thing  to  arouse 
and  maintain  a  certain  combination  of  muscular  activity,  and  render  it  available  for 
work. 

Indeed,  the  acquired  conditions  of  association  are  soon  and  perceptibly  felt,  when 
a  certain  combination  of  muscular  action  demands  an  exercise  of  strength  from  one 
or  other  group  of  muscles  that  equals  the  maximum  of  what  is  attainable,  under 
existing  circumstances. 

States  of  accommodation  that  are  brought  into  play,  and  maintained  by  a  certain 
degree  of  convergence,  can  only  be  attained  by  great  exertion  with  a  different  con- 
vergence, because  they  require  a  greater  share  of  disposable  accommodation.  On 
the  other  hand,  while  the  adjustment  of  the  dioptrie  apparatus  remains  the  same, 
different  degrees  of  convergence  are  the  more  difficult,  the  greater  the  degrees  of 
strength  they  require  from  the  internal  or  external  rectus.  H'ence,  from  disturbance 
of  the  acquired  conditions  of  association,  adjustment  and  convergence  often  become 
fatiguing,  and,  later,  even  cause  asthenopia,  which  is  nothing  more  or  less  than  a 
weariness  of  the  affected  musele. 

Nosology. — There  are  very  few  eyes  whose  natural  focal  distance  is  exactly  on 
the  anterior  surface  of  the  bacillar  layer,  and  which,  consequently,  are  perfectly 
emmetropic.  Still,  in  most  cases,  the  difference  is  unimportant;  homocentric 
parallel  bundles  of  rays,  during  perfect  rest  of  the  accommodation,  are  united  so 
close  before,  or,  as  is  the  rule,  behind,  this  surface,  that  the  sharpness  of  the  images 
suffers  but  little,  since  the  circles  of  dispersion  are  so  small.  Such  eyes,  then,  are 
classed  as  emmetropic,  and  are  contrasted  with  the  ametropic,  in  which  the  natural 
focus  of  the  eye  is  so  far  from  the  bacillar  layer,  that,  during  rest  of  the  accommoda- 
tion, distant  objects  are  seen  in  indistinct  circles  of  dispersion. 
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1.  In  many  cases  the  posterior  focus  of  the  dioptric  apparatus  is  relatively  too 
short,  since  the  axis  of  the  eye  is  too  long,  or  some  of  its  surfaces  are  too  much 
curved,  or  since  these  two  causes  act  together.  Hence,  such  eyes  see  distant  objects 
in  proportionately  large  circles  of  dispersion.  In  order  to  be  distinctly  seen,  the 
objects  must  be  brought  near  to  the  eye ;  that  is,  the  far  point  lies  near  the  eye. 
The  extent  of  distinct  vision  is  shortened,  approximated.  The  eye  sees  clearly  only 
at  short  distances;  it  is  short-sighted,  myopic.  The  near  point  depends  on  the 
position  of  the  far  point,  and  particularly  on  the  amount  of  accommodation.  If  this 
remains  normal,  or  is  but  slightly  limited,  the  near  point  is  nearer  than  normal. 

That  is,  if  the  accommodation  can  cause  as  great  a  difference  of  position  in  the  posterior  point 
of  convergence,  as  it  normally  does,  it  is  evident  that  that  part  of  the  power  which  enables  normal 
eyes  to  pass  beyond  the  far  point  of  myopic  eyes,  must  serve  in  the  latter  for  adjustment  within 
the  limits  of  normal  accommodation. 

2.  In  other  cases  that  occur  just  as  frequently,  the  focus  of  the  dioptric  apparatus, 
during  complete  relaxation  of  the  muscle  of  accommodation,  lies  beyond  the  bacillar 
layer  of  the  retina.  This  depends  either  on  a  decrease  of  convexity,  or  a  total  loss 
of  certain  surfaces,  or  on  abnormal  shortness  of  the  optic  axis,  or  on  the  two  causes 
combined.  When  the  accommodation  is  completely  relaxed,  such  eyes  see  both  far 
and  near  objects  in  circles  of  dispersion  ;  the  rays  of  light  must  fall  convergently  on  the 
cornea,  in  order  to  be  united  to  distinct  images  on  the  bacillar  layer.  In  such  cases, 
the  dioptric  apparatus  is  only  adjusted  for  virtual  images  that  lie  behind  the  retina. 
The  eye  is  over-sighted  (hyperpresbyopic,  hypermetropic,  hyperopic). 

If  the  posterior  focus  of  the  dioptric  apparatus  is  only  slightly  beyond  the  retina, 
and  if  the  power  of  adjustment  is  normal,  not  only  -will  this  difference  be  readily 
equalized,  but  the  focal  distance  may  be  diminished  to  a  certain  amount  below  the 
retinal  distance;  the  eye  possesses  the  power  of  accommodation  for  parallel,  or  even 
for  divergent,  rays,  and  for  objects  at  a  positive  distance,  which  may  even  be  very 
short ;  the  far  point  lies  behind,  the  near  point  in  front  of,  the  retina ;  on  the  pro- 
longed optic  axis,  the  line  of  distinct  vision  is  interrupted.  The  distance  of  the  near 
point  is  greater  than  normal,  for  a  certain  amount  of  the  serviceable  power  of 
accommodation  is  required  to  adjust  for  parallel  rays  {facultative  hypermetropid). 

If  the  posterior  focus  of  the  dioptric  apparatus  lies  considerably  behind  the  retina, 
the  maximum  of  the  serviceable  power  will  not  suffice  to  adjust  the  eye  for  parallel 
rays,  that  is,  for  positive  distances  ;  both  far  and  near  points  lie  behind  the  retina. 
The  whole  line  of  distinct  vision  is  negative,  the  eye  is  absolutely  hypermetropic. 

3.  Not  unfrequently  excessive  asymmetry  of  the  surfaces  causes  considerable 
difference  between  the  refractive  conditions  of  different  meridians  of  the  dioptric 
apparatus,  so  that  when  the  rays,  refracted  in  one  meridian,  throw  sharp  images  on 
the  bacillar  layer  of  the  retina,  those  passing  through  other  meridians  unite  so  far 
before  or  behind  the  retina,  that  they  form  widened  or  elongated  figures  of  dispersion, 
and,  consequently,  render  the  total  impression  indistinct.  But  even  if  the  middle 
focus  or  point  of  convergence  falls  on  the  bacillar  layer,  the  concentration  of  the  rays 
is  insufficient,  the  circular  section  of  the  different  bundles  of  homocentric  rays  is  too 
extensive  to  allow  sufficient  sharpness  of  the  retinal  image.  Such  eyes,  therefore, 
have  no  distance  of  clear  vision ;  they  perceive  objects  at  any  distance,  in  circles  of 
dispersion.  It  is  true  they  see  at  some  distances  better  than  others,  but  at  none  do 
they  see  distinctly.     Such  eyes  are  called  astigmatic,  and  the  condition  is  designated 
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as  abnormal,  regular  astigmatism,  or  simply  astigmatism.     It  differs  only  in  degree 
from  normal  astigmatism,  which  affects  almost  all  eyes. 

In  practice,  we  often  meet  high  grades  of  irregular  astigmatism,  which  some- 
times originates  in  the  cornea,  sometimes  in  the  lens,  and  occasionally  in  both. 
(Knapp,  Bonders.) 

The  most  frequent  sources  of  it  in  the  cornea  are  opacities  and  superficial  roughness,  facets 
left  after  ulcers,  conical  cornea,  malcurvatures  of  otherwise  healthy  cornea,  such  as  are  caused  by 
shrinkage  of  neighboring  corneal  cicatrices,  by  partial  corneal  staphyloma,  as  well  as  after 
flap-extraction,  where  the  flap  has  not  healed  well,  or  where  the  cicatrix  has  subsequently 
increased. 

The  crystaline  lens  causes  abnormal,  irregular  astigmatism,  by  decrease  of  size  in  partially- 
retrogressive  cataract,  by  displacement  and  spontaneous  luxation,  and  occasionally,  perhaps,  by 
irregular  density  of  its  tissue,  especially  in  commencing  cataract.  (Knapp.) 

These  deviations  frequently  cause  a  complete  blurring  of  the  retinal  impressions,  so  that  even 
large  objects  are  only  indistinctly  seen,  and  we  might  readily  suspect  an  amblyopia,  if  the  percep- 
tion of  colors  was  not  fully  preserved.  This  state  is  especially  found  in  extensive  opacities  and 
roughness  of  the  middle  of  the  cornea,  in  great  curvature  of  the  transparent  portion  of  cornea 
by  shrinkage  or  ectatic  cicatrices,  and  sometimes  in  conical  cornea. 

In  other  cases,  the  abnormal  astigmatism  is  shown  by  great  distortion  of  the  retinal  images. 
These  change  in  shape  according  to  the  position  of  the  object  to  the  eye.  As  all  parts  of  the 
dioptric  apparatus  have  not  the  same  focal  distance,  all  parts  of  the  retinal  image  are  not  equally 
indistinct.  In  some  cases  the  circles  of  dispersion  reaching  the  retina  are  even  divided  into  sep- 
arate images  ;  monocular  diplopia  or  polyopia  appears.  The  images  are  crossed  or  not  as  the  re- 
fraction of  the  affected  parts  is  increased  or  diminished.  (Knapp.)  Corresponding  changes  are 
usually  seen  ou  ophthalmoscopic  examination  of  the  fundus  of  the  eye.  The  optic  papilla  and 
retinal  vessels  appear  distorted,  change  their  shape  with  the  position  of  the  mirror,  and  appear 
doubled  and  multiplied.  (Graefe,  Knapp.)  If  the  cornea  is  the  cause,  irregular  astigmatism  ap- 
pears in  the  reflections  also. 

From  circumscribed  facets  and  opacities  of  the  cornea,  we  have  metamorphopsia  and  similar 
appearances,  as  in  exudative  neuroretinitis  and  detached  retina.  Straight  lines  lying  in  certain 
segments  of  the  field  of  vision  appear  distorted,  curved  lines  are  irregular,  &c.  (Knapp.) 

4.  Besides  the  above-mentioned  anomalies  of  refraction,  we  often  see  limitations 
of  the  range  of  accommodation.  They  exist  in  normal  adjustment  of  the  dioptric 
apparatus,  as  well  as  in  company  with  myopia,  bypermetropia,  and  astigmatism,  and 
they  alter  the  length  and  position  of  the  distance  of  distinct  vision,  in  various  de- 
grees, according  to  the  form  of  the  fundamental  disease. 

This  is  frequently  a  mechanical  hindrance  to  the  muscular  action,  or  a  disease  of 
the  muscle  of  accommodation  and  its  nerves,  a  true  paresis  of  accommodation.  The 
distance  of  distinct  vision  then  appears  lessened  by  the  increased  distance  of  the 
near  point ;  the  far  point  is  not  removed  at  first. 

True  spasms  of  accommodation  cause  disease  in  some  rare  cases.  Then  during 
the  spasm,  the  dioptric  apparatus  appears  adjusted  for  the  near  point,  or  even  a 
shorter  distance ;  the  far  point  is  brought  almost  to  the  near  point,  or  else  both  of 
them  are  brought  within  the  previous  limits  of  clear  vision. 

By  far  the  most  common  cause  of  limitation  of  accommodation  is  the  change 
which  the  lens  and  muscle  of  accommodation  undergo  with  increasing  age.  For 
while,  on  the  one  hand,  the  lens  constantly  becomes  denser  and  offers  increasing  op- 
position to  tho  accommodative  change  of  shape,  on  the  other  hand,  in  advanced  age, 
the  power  with  which  the  muscle  acts  on  the  lens  diminishes  ;  hence  the  maximum 
of  serviceable  accommodative  action  must  necessarily  be  reduced.  But  since,  with 
increasing  density,  the  layers  of  the  lens  become  homogeneous,  and  the  lens  itself 
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flattens,  the  refractive  power  suffers,  and  consequently  tlie  refraction  of  the  whole 
dioptric  apparatus,  during  the  rest  of  the  accommodation,  is  lessened ;  and  not  only 
the  near  point,  but  the  far  point,  and  consequently  the  entire  distance  of  distinct 
vision,  is  removed  from  the  eye. 

These  changes  are  entirely  physiological,  and  are  necessary  consequences  of  se- 
nile involution;  sooner  or  later,  and  more  or  less  distinctly,  they  become  evident  iu 
every  eye. 

The  senile  limitation  of  the  accommodation  is  most  marked  iu  eyes  which  pre- 
viously, at  a  distance  and  near  at  hand,  saw  well  enough  for  ordinary  occupations, 
and  hence  were  considered  emmetropic,  although  they  were  frequently  slightly  hy- 
permetropic from  youth.  For  these  eyes  now  require  glasses,  while  manifestly  hy- 
permetropic and  myopic  persons  have  been  long  accustomed  to  glasses,  and  with  the 
former  a  shortening  of  the  focal  distance,  with  the  latter  a  slight  removal  of  the 
object,  answers  the  purpose. 

It  was  this  circurnstaerce  that  caused  the  senile  diminution  of  accommodation,  in 
eyes  considered  as  emmetropic,  to  be  regarded  as  a  peculiar  anomaly,  and  to  be  de- 
scribed as  presbyopia  or  far-sightedness.  ¥e  must  here  bear  in  mind  that  senile  in- 
crease of  density  of  the  lens  is  not  conceivable  without  a  decrease  of  the  refraction 
of  the  whole  eye.  Only  eyes  that  were  previously  slightly  short-sighted  can  become 
presbyopic  in  the  strict  sense  of  the  word,  that  is,  have  an  infinite  far  point,  and 
even  then  the  condition  is  only  temporary.  In  old  age,  emmetropic  eyes  necessarily 
become  hypermetropic,  and  the  error  of  refraction  in  hypermetropic  eyes  increases. 
In  formerly  emmetropic  eyes,  the  hypermetropia  is  not  always  manifest  till  the 
muscle  of  accommodation  has  been  paralysed  by  atropia,  so  that  the  adjustment  for 
negative  distances  may  be  seen.  The  error  of  refraction  increases  with  advancing 
senile  involution  of  the  lens.  What  was  formerly  apparently  a  simple  limitation  of 
adaptation,  has  united  with  manifest  hypermetropia.  The  presbyopia  has  become  a 
hyperpresbyopia,  with  diminished  range  of  accommodation. 

Hence  it  seems  advisable  to  cease  to  regard  presbyopia  as  an  independent  affec- 
tion of  accommodation,  and  to  consider  the  changes  caused  by  senile  involution  in 
the  length  and  position  of  the  distance  of  clear  vision  in  the  sections  on  myopia 
and  hypermetropia.  [Donders  on  Ace.  and  Eefrac.  of  the  Eye,  New  Sydenham  Soc. 
translation,  p.  204,  et  seq.] 

5.  Not  nnfrequently  functional  disturbances  originate  in  the  muscles  of  accom- 
modation, or  in  the  internal  recti  (which  cause  the  crossing  of  the  visual  axes)  from 
the  impossibility  of  long  maintaining  the  correct  adjustment  or  convergence  of  the 
axes,  for  short  distances.  "When  a  considerable  exercise  of  strength  is  required  of 
them,  the  muscles  easily  tire;  continued  work  causes  a  feeling  of  fatigue,  or  even  of 
severe  pain,  and  symptoms  of  congestion  appear,  which  render  impossible  further 
employment  of  the  eyes,  "and  finally  cause  very  painful  hyperesthesia  of  the  retina 
and  ciliary  nerves.  The  extent  of  the  power  of  accommodation  (i.  e.  the  possibility 
of  equalizing  differences  of  the  posterior  distance  of  convergence,  by  increasing  the 
cßnvexity  of  the  lens)  is  not  necessarily,  but  is  very  frequently,  diminished.  This 
condition  of  weakness  of  the  muscles  is  called  asthenopia,  Icopiopia,  hebetudo 
visus,  &c. 

6.  Micropsia  and  megalopsia  (diminished  and  magnified  vision)  are  immediately 
connected  with  the  functional  disorders  of  the  muscles  concerned  in  binocular  vision. 
The  judgment  as  to  the  size  of  an  object,  depends  not  only  on  the  size  of  the  retinal 
image,  or  of  the  visual  angle,  but  very  much  on  its  estimated  distance,  which  again 
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depends  on  the  amount  of  contraction  required  of  the  muscle  of  accommodation 
and  internal  recti  for  the  sharp  and  distinct  perception  of  objects.  (Panum.) 

Of  two  objects,  that  one  appears  the  smaller,  whose  real  or  apparent  distance 
requires  the  greater  contraction  of  the  above-named  muscles,  the  visual  angle  being 
the  same.  Hence  concave  glasses  cause  objects  to  appear  smaller,  while  convex 
glasses,  which  induce  relaxation  of  the  muscle  of  accommodation,  make  them  appear 
larger,  and  even  magnify  them  much  more  than  is  explained  by  the  refractive 
power  of  the  glass,  and  its  necessary  distance  from  the  eye.  In  binocular  vision 
abducent  and  adducent  prisms  also  impair  the  judgment  as  to  the  size.  (Graefe.) 
Since  morbid  weakness  of  the  muscle  of  accommodation  and  of  the  internal  recti 
increases  the  necessary  tension,  and  therefore  renders  requisite  stronger  nervous 
impulse,  it  also  becomes  a  source  of  micropsia,  especially  when  it  occurs  rapidly, 
and  the  patient  has  not  learned,  by  experience,  to  correct  his  faulty  judgment  of  the 
size  of  objects. 

Indeed,  micropsia  not  unfrequently  accompanies  insufficiency  of  the  muscles  in 
question,  as  is  seen  in  asthenopia.  But  it  occurs  particularly  in  paresis  of  the  muscle 
of  accommodation,  whether  this  exists  alone  or  is  accompanied  by  mydriasis  (Graefe), 
or  even  with  paralysis  of  all  the  parts  supplied  by  the  oculo-motor  nerve.  In  the 
same  way  artificial  weakness  of  the  muscle  of  accommodation,  such  as  is  caused  by 
weak  solutions  of  atropine,  are  often  accompanied  by  micropsia  ;  and  experiments 
undertaken  under  such  circumstances  to  prove  the  above  theory,  have  shown  that 
the  micropsia  as  well  as  the  influence  on  the  accommodation  occur  later  than  the 
paralysis  of  the  sphincter ;  that  it  only  occurs  on  examining  objects  which  lie  in 
the  vicinity  of  the  near  point  that  is  attained  by  the  greatest  exercise  of  accommo- 
dation ;  also  that  the  diminution  increases  with  increasing  impulse  of  accommoda- 
tion, but  lessens  as  the  latter  decreases,  and  hence  is  removed  by  convex  glasses. 
(Förster,  Donders.) 

7.  Finally,  mydriasis  and  myosis  should  be  considered  on  account  of  their  natural 
association  with  disease  of  accommodation.  By  the  former  term  is  meant  a  dilata- 
tion, by  the  latter  a  contraction,  of  the  pupil,  if  they  depend  on  paralysis  or  spasm 
of  the  muscle,  moving  the  iris. 
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1863.  S.  148.  et  seq. ;  klin.  Monatbl.  1864.  S.  245.  A.  f.  O.  X.  2.  S.  83.  -et  seq.— Mandelstamm,  A. 
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1.    Short-sightedness  —  Myopia. 

Symptoms. — This  disease  is  characterized  by  the  diminution  of  the  distance  of  the 
far  point,  and  the  consequent  inability  of  the  eye  to  see  distant  objects  distinctly, 
without  the  aid  of  concave  glasses. 

1.  The  distance  of  the  far  point  may  vary  in  all  positive  and  finite  amounts. 
Practically,  however,  we  should  only  consider  those  cases  as  myopic,  where  it  is  less 
than  five  feet.  According  to  the  distance  of  the  far  point,  there  are  various  grades 
of  myopia.  We  may  consider  the  myopia  of  a  low  grade  when  the  far  point  is 
beyond  fouiteen  inches,  medium  between  fourteen  and  six  inches,  and  of  a  high 
grade  when  it  is  less  than  six  inches.  It  is  rarely  less  than  two  inches,  unless  there 
is  some  complication. 

It  is  customary  to  express  the  grade  of  the  myopia  by  the  natural  refractive  state  of  the  eye. 
By  a  myopia  of  -i-,  J^  1  we  mean  that  the  far  point  is  at  a  distance  of  14,  10,  or  6  inches. 

To  determine  the  distance  of  the  far  point  approximately,  as  is  generally  suffi- 
cient in  practice,  we  may  measure  the  greatest  distance  at  which  the  affected  eye 
can  read  medium  or  small  type,  or  distinguish  objects  of  that  size.  The  number  of 
inches  thus  found  gives  the  distance  of  the  far  point.  It  is  only  necessary  to  be 
careful  to  use  small  print  for  short  distances,  but  to  increase  its  size  when  the  far 
point  is  further  off. 

For  if,  at  a  distance  of  more  than  12  inches,  we  used  very  fine  type,  the  smallness  of  the 
visual  angle  would  prevent  its  being  distinguished,  even  if  the  adjustment  of  the  dioptric  appa- 
ratus were  normal.  But  if,  for  distances  less  than  12  inches,  large  type  be  used,  the  visual  angle 
at  which  the  different  letters  would  be  seen  would  be  so  large  that  moderate  circles  of  dispersion 
would  not  prevent  their  recognition.  Generally,  for  distances  under  10  inches,  the  small  print 
of  this  book  would  answer  the  purpose,  while  between  10  inches  and  24  inches  the  larger  type, 
and  between  2  and  5  feet  the  print  at  the  head  of  the  sections  might  be  used.  With  Jaeger's  test- 
types  we  may  use  Nr.  1  to  4  up  to  6  in.,  Nr.  5  to  8  up  to  14  in.,  Nr.  9  to  11  up  to  30  in.,  and  Nr. 
12  to  14  from  SO  to  60  in.    If  we  wish  to  be  more  particular,  we  may  use  Snellen's  test-type. 

Optometers  (Ruete,  JIasner,  Burow,  Verschoor)  generally  give  unreliable  results.  This  is  par- 
ticularly true  of  the  tubular  ones  ;  for  it  is  difficult  to  cause  the  patient  fully  to  relax  his  muscle 
of  accommodation  during  the  examination.  Hence,  if  we  wish  to  obtain  accurate  results,  we 
must  use  atropine,  which  is  inconvenient.  To  avoid  this,  binocular  optometers  (on  the  plan  of 
the  opera-glass)  have  been  made.  These  are  said  to  compel  a  parallelism  of  the  axes  of  vision, 
and  hence,  to  attain  perfect  relaxation  of  the  ciliary  muscle.  (Graefe.)  This  may  be  sufficient 
in  moypic  and  emmetropic  patients,  but  in  hypermetropics,  relaxation  of  the  muscle  of  accommo- 
dation does  not  necessarily  accompany  parallelism  of  the  visual  axes;  hence  the  results  are  not 
exact. 

The  ophthalmoscope,  also,  may  be  used,  to  determine  the  temporary  adjustment  of  the  dioptric 
apparatus — that  is,  the  far  point  of  the  eye.  (Heimholte.)  High  grades  of  myopia  are  most 
readily  detected,  for  in  such  cases,  if  the  eye  of  the  examiner  be  properly  adjusted,  only  a  simple 
concave  mirror  will  be  required  in  order  to  obtain  a  distinct  inverted  image  of  the  fundus;  for 
an  inverted  virtual  image  will  be  formed  a  few  inches  in  front  of  the  cornea,  which  may  be  dis- 
tinctly seen,  if  the  eye  of  the  examiner  accommodates  well,  and  is  a  few  inches  further  off  iu  the 
prolongation  of  the  optic  axis.    For  instance,  if  the  eye  under  examination  be  adjusted  for  three 
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or  four  inches,  the  eye  of  the  examiner,  at  ten  or  twelve  inches  from  the  former,  will  have  a  dis- 
tinct image.  Then,  if  the  examiner  knows  exactly  for  what  distance  his  eye  is  adjusted,  it  is 
only  necessary  to  subtract  this  amount  from  the  measured  distance  between  the  two  eyes,  to 
obtain  the  adjustment  of  the  eye  under  examination. 

Besides  this,  the  great  apparent  enlargement  of 'the  fundus,  especially  of  the  optic  papilla,  is  a 
very  important  objective  symptom.  In  high  grades  of  myopia  this  is  very  marked,  and  is  par- 
ticularly striking  if  we  follow  the  examination  in  the  upright  image,  by  that  in  the  inverted, 
where  the  parts  appear  smaller.  In  less  short-sighted  eyes,  whose  far  point  is  beyond  eight  or 
ten  inches,  the  ophthalmoscope  is  less  serviceable  for  deciding  the  adjustment;  for  then  the 
virtual  image  of  the  fundus  will  be  thrown  to  a  greater  distance  from  the  examined  eye,  and  the 
eye  of  the  examiner  must  be  removed  just  as  much.  But  then,  the  illumination  of  the  fundus, 
and  consequently  the  brightness  of  the  virtual  image,  will  be  greatly  lessened,  and  the  perception 
of  the  latter  less  clear,  as  only  a  small  portion  of  the  light  of  the  virtual  image  passes  through 
the  hole  in  the  mirror  and  the  pupil  to  the  retina  of  the  observer's  eye.  Hence,  it  also  happens 
that,  with  small  and  middling-sized  pupils,  only  a  small  portion  of  the  fundus  can  be  seen  at  once. 

To  reduce  the  distance  of  the  two  eyes  to  a  small  amount,  and  thus  oppose  this  unpropitious 
circumstance,  it  is  necessary  to  combine  with  the  mirror  a  concave  lens,  whose  focus,  added  to 
the  distance  of  the  lens  from  the  examined  eye,  is  less  than  the  distance  for  which  the  latter  is 
adjusted.  The  converging  rays,  falling  on  the  correcting  lens,  proceed  as  if  they  came  from  an 
upright  virtual  image  lying  before  the  lens,  and  in  case  this  lies  in  the  distance  of  clear  vision  of 
the  examined  eye,  a  clear  perception  may  also  be  gained  from  it.  Hence,  the  focal  length  of  the 
lens  must  be  shorter,  the  smaller  the  extent  of  accommodation  of  the  examining  and  examined 
eye.  If  the  examiner  knows  exactly  the  distance  for  which  his  eye  is  adjusted  during  the  exam- 
ination, he  requires  only  the  distance  between  the  two  eyes,  and  the  focal  length  of  the  lens 
required,  to  reckon  by  the  ordinary  formula  the  adjustment  of  the  examined  eye.  The  accurate 
estimation  of  the  exact  extent  of  accommodation  presupposes  great  practice  and  experience ; 
hence  this  method  does  not  give  like  results  to  all. 

2.  In  myopia  the  near  point  approaches  the  eye  in  proportion  to  the  shortening 
of  the  distance  of  the  far  point,  when  the  accommodation  remains  normal.  In 
slight  degrees  of  myopia,  it  is  generally  found  only  a  little  nearer;  in  middling 
degrees  its  distance  seems  generally  shortened  to  near  three  inches,  and  even  less, 
while  in  the  higher  grades  the  distance  of  the  near  point  is  frequently  less  than  two 
inches. 

Hence,  from  a  marked  shortening  of  the  distance  of  the  near  point,  we  may 
decide  with  great  probability  on  the  presence  of  myopia,  and  that  this  exists  in  a 
higher  degree  the  nearer  the  near  point  is  to  the  eye ;  but  the  reverse  is  not  true, 
— the  lessening  of  the  range  of  accommodation  from  many  causes  occurs  not  unfre- 
quently  in  myopic  cases  with  posterior  staphyloma. 

To  determine  the  near-point,  it  is  sufficient,  for  practical  purposes,  to  measure 
with  a  rule  the  distance  at  which  the  eye  can  read  very  fine  print.  But  the  print 
chosen  must  be  finer  the  shorter  the  distance  of  the  near  point,  because,  with  its 
approach  to  the  eye,  the  visual  angle  increases,  and  hence,  also,  the  possibility  of 
recognizing  the  object  in  moderate  circles  of  dispersion. 

As  a  means  of  more  accurate  determination,  it  is  well  to  place  before  the  myopic  eye  a  concave 
glass,  whose  focal  length  is  equal  to  the  distance  of  the  far  point,  and  then  to  measure  the 
distance  at  which  the  eye,  with  the  glass,  can  read  the  text ;  for  it  is  difficult  to  measure  with  a 
rule  very  small  distances,  such  as  here  come  in  question.  This  distance  is  much  increased  by  the 
concave  glass,  and  thus  the  sources  of  error  are  so  much  diminished  that  even  considerable 
differences  of  distance  only  correspond  to  very  slight  differences  of  converging  distance— that  is, 
of  the  position  of  the  virtual  image.  The  true  distance  of  the  near  point  is  then  found  by  the 
ordinary  formula. 

3.  The  myope  sees  objects  lying  within  his  clear  visual  distance  just  as  distinctly 
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as  a  person  with  normal  vision  does ;  and  at  equally  short  distances  he  sees  with 
even  less  exercise  of  the  muscle  of  accommodation,  i.  e.  with  less  straining.  There- 
fore, as  a  rule,  myopes  can,  without  fatigue,  continue  in  occupations  which  require 
continued  vision  at  short  distances  longer  than  normally  sighted  persons.  They 
assume  such  occupations  from  choice,  and  are  more  apt  to  do  so  because  distant 
objects  appear  very  indistinct,  unless  they  use  spectacles,  which  are  troublesome. 

Since  the  near  point  is  less  distant,  and  the  object  can  consequently  be  brought  near  the  eye, 
myopes  can  undertake  with  ease  fine  work  by  weaker  light  than  persons  with  normal  eyes.  For 
the  same  reason  they  make  out  finer  details  in  objects,  generally  write  a  smaller  hand,  &c. 

This  is  strictly  true,  however,  only  of  the  medium  and  low  grades  of  myopia. 
Myopia  over  one  sixth  is  often,  and  over  one  fourth  is  generally,  accompanied  by 
changes  at  the  fundus  of  the  eye,  which  greatly  diminish  central  sharpness  of  vision, 
so  that  it  becomes  difficult  or  impossible  to  distinguish  small  objects,  read  fine 
print,  &c.  (Donders.) 

4.  Objects  placed  beyond  the  clear  visual  distance  are  seen  by  myopes  in  circles 
of  dispension,  their  perception  is,  other  things  being  equal,  more  indistinct,  the 
further  their  distance  from  the  extremity  of  the  line  of  clear  sight,  and  the  larger 
the  pupil.  The  latter  factor  can  be  diminished  by  drawing  together  the  edges  of 
the  lids,  at  the  expense  of  the  brightness  of  the  retinal  image;  and  in  fact  myopes 
so  frequently  employ  this  maneuver  to  produce  clear  sight,  that  the  functional 
disease  in  question  has  received  its  name  from  the  Greek  word  pveip,  to  blink. 

On  weak  illumination  of  the  visual  field,  the  loss  which  the  brightness  of  the  retinal  images 
suffers  through  a  partial  cutting-off  of  the  circumferential  rays  is  too  great  for  the  myope  to 
obtain  advantage  from  a  decided  drawing  together  of  the  eye-lids.  Under  such  circumstances, 
therefore,  the  abnormal  condition  of  the  eyes  is  especially  felt.  Even  low  grades  of  myopia 
become  very  evident  in  distant  vision,  and  in  high  degrees  it  sometimes  goes  so  far  that  going 
alone  is  very  difficult,  and  those  affected  with  it  feel  around  like  blind  persons^  while  normal 
sighted  persons,  in  the  same  light,  find  their  way  very  well,  and  even  perceive  moderately  small 
objects. 

Causes. — Short-sightedness  generally  depends  on  abnormal  increase  of  the  long 
diameter  of  the  eye-ball,  on  account  of  which  the  natural  focal  length  is  relatively 
too  short.  (Arlt.)  Other  cases  depend  on  abnormally  great  convexity  of  certain 
surfaces ;  that  is,  on  an  actual  shortening  of  the  natural  focal  distance. 

1.  The  elongation  of  the  eye-ball  often  depends  on  faulty  development.  As  long 
as  the  body  grows,  the  eye  continues  to  develop  excessively  in  the  direction  of  the 
optic  axis,  while  the  equatorial  diameters  remain  the  same.  This  state  is  called 
bathymorphia,  or  elongated  eye-ball.  (Ed.  Jaeger.)  It  may  be  of  any  degree. 
If  the  disproportion  is  slight,  the  eye-ball  appears  normal,  and  the  myopia  is  usually 
of  a  low  or  medium  degree.  If  it  increases,  the  elongation  of  the  globe  becomes 
marked,  it  projects  greatly,  presses  the  lids  apart  and  curves  them,  and  gives  the  eye 
a  peculiar  staring  appearance. 

In  other  cases  the  elongation  of  the  eye-ball  depends  on  the  formation  of  posterior 
staphyloma.  This  may  develop  in  auy  eye,  aud  may  render  even  very  hyperme- 
tropic eyes  anyopic.  But,  as  a  rule,  it  occurs  in  elongated  eyes,  and  increases  the 
errors  of  refraction  in  proportion  to  its  extent.  It  often  occurs  very  early  in  life, 
or  is  even  congenital.  More  frequently,  however,  it  is  subsequently  added  to  the 
original  elongated  formation ;  not  unfrequently  it  does  not  occur  till  mature  age, 
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when  the  body  has  attained  its  growth.  The  gradual  increaso  of  myopia,  late  iu 
life,  depends  on  it.  As  soon  as  it  has  attained  any  considerable  size,  the  shape  of 
the  eye  is  greatly  changed,  and  the  »taring  appearance,  caused  by  the  protrusion,  is 
increased,  because,  on  account  of  the  tension  of  the  posterior  parts  of  the  choroid, 
the  ciliary  processes  and  peripheral  zone  of  the  iris  are  retracted,  and  hence  the 
anterior  chamber  appears  enlarged.  (Bonders.) 

But  the  elongation  and  staphyloma  do  not  necessarily  advance  together.  Some- 
times the  staphyloma  develops  to  a  considerable  size,  and  so  becomes  the  chief 
cause  of  the  elongation  of  the  axis  and  the  consequent  myopia.  In  other  cases  the 
bathymorphia  attains  a  high  grade,  while  there  is  no  staphyloma,  or  while  it  remains 
quite  inconsiderable.  Indeed,  maximal  short-sightedness  occurs  with  very  slight, 
scarcely  noticeable  posterior  scleral  staphyloma,  and  thus  disproves  the  assertion 
of  some,  that  staphyloma  is  always  the  cause  of  elongation  of  the  eye-ball. 

The  disposition  to  bathymorphia  and  posterior  staphyloma  is  usually  congenital 
and  hereditary.  {Böhm,  Hasner.)  When  it  exists,  the  myopia  may  develop  to  the 
highest  grade  without  any  perceptible  cause.  In  by  far  the  greater  number  of  cases, 
however,  straining  the  eyes  to  see  near  objects,  as  in  studying,  &c,  gives  it  a  start, 
or  at  least  causes  it  to  increase.  Bathymorphia,  with  or  without  posterior  staphy- 
loma, is  only  exceptionally  found  among  people  of  low  culture  and  little  schooling. 
It  occurs  more  frequently  among  the  country-people  of  highly  civilized  countries, 
especially  of  Germany.  (Bonders'.)  In  cities  the  percentage  increases  and  attains  its 
maximum  in  those  classes  of  society  that  devote  a  large  portion  of  their  lives  to 
literary  pursuits.  Besides  this,  myopia  almost  always  develops  at  the  age  when 
children  are  first  confined  to  their  studies,  and  often  advances  in  proportion  to  the 
duration  of  these  employments. 

Thorough  and  careful  inquiries  have  determined  that  myopes  are  to  be  found  in  all  schools  ; 
that  in  .village-schools  there  are  about  1.4  per  ct.,  in  city  primary  schools  about  6.6  per  ct.,  in 
medium  schools  10. a  per  ct. ;  in  gymnasia  and  polytechnic  schools  the  proportion  reaches  21  per 
ct.  In  almost  all  schools  the  percentage  of  myopes  increases  in  the  higher  classes,  and  also  with 
the  time  that  the  different  scholars  have  attended  school.  In  village-schools  a  nearly  equal  per- 
centage of  boys  and  girls  are  myopic,  but  in  the  elementary  schools  of  cities  a  somewhat  greater 
percentage  of  girls  is  myopic.  (H.  Cohn.) 

The  mere  going  to  school  is  not  the  only  consideration  here,  for,  with  the  same 
occupations,  various  causes  may  increase  the  demand  on  the  accommodation,  and 
hence  assist  to  develop  and  increase  the  short-sightedness.  The  eyes  are  often 
brought  very  near  the  object  on  account  of  insufficient  illumination,  or  from  un- 
suitable position  of  the  body,  as  sitting  too  low  while  writing,  «fee. 

The  percentage  of  myopes  is  not  the  same  in  all  schools,  but  is  increased  where 
there  is  insufficient  daylight,  or  where  this  is  replaced  by  artificial  light  for  a  long 
while,  or  where  the  arrangement  of  the  tables  and  benches  is  not  suited  to  the  size 
of  the  scholars,  and  they  have  to  bend  their  bodies  much.  (H.  Cohn.)  Frequently 
bad  habits  of  the  children  have  some  effect.  Defective  vision  from  abnormal  astig- 
matism, or  other  cause,  also  often  has  a  bad  influence.  But  in  this  respect,  opacity 
of  any  of  the  dioptric  media  is  most  important,  especially  that  of  the  cornea,  for 
the  disturbance  of  vision  that  it  causes  is  somewhat  lessened  by  bringing  the  object 
near  the  eye,  since  much  of  the  lateral  diffuse  light  is  thus  cut  off,  and,  on  the  other 
hand,  the  size  and  brightness  of  the  retinal  images  are  increased. 

Finally,  improper  use  of  concave  glasses  is  an  important  cause,  inasmuch  as  they 
produce  virtual  images  at  too  short  a  distance  from  the  eye,  and  consequently  neces- 
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sitate  excessive  straining  of  adaptation,  or,  on  the  other  hand,  glasses  that  are  too 
strong  make  the  image  too  small,  and  the  object  is  brought  very  near  to  the  eye, 
in  order  to  obtain  a  sufficiently  large  visual  angle. 

The  immediate  connection  between  continued  straining  of  the  accommodation 
and  the  development  of  myopia  is  not  evident.  It  is  thought,  however,  to  depend 
on  the  great  pressure  of  the  muscles  of  the  eye  on  the  globe  during  strong  converg- 
ence, as  well  on  the  congestion  of  the  interior  of  the  eye,  caused  by  straining  during 
near  vision,  bending  of  the  body,  &c,  and  that  it  may  be  accompanied  by  some 
increase  of  intraocular  pressure. 

The  great  injection  of  the  papilla,  which  is  almost  always  present  in  myopes  who 
do  much  reading,  writing,  &c,  favors  the  idea  of  great  fullness  of  the  intraocular 
vessels.  But  if  the  hypersemia  is  habitual,  it  is  not  strange  that  the  tissue  thus 
relaxed  and  softened  should  offer  less  resistance  to  any  expanding  power.  (Donders.) 
It  must,  however,  be  carefully  noted  that  all  these  circumstances,  without  a  predis- 
position, do  not  suffice  to  excite  the  development  and  progress  of  bathymorphia, 
for  they  act  powerfully  in  hypermetropia  without  producing  the  same  effect ;  on  the 
contrary,  it  scarcely  prevents  an  increase  of  the  hypermetropia. 

2.  Shortening  of  the  natural  focus  may  be  caused  by  too  great  curvature  of  the 
cornea  and  lens.  It  is  doubtful  if  excessive  curvature  of  the  cornea  ever  is  the 
cause  of  true  myopia.  As  far  'as  the  measurements  hitherto  made  prove  any  thing, 
they  go  against  such  a  hypothesis.  (  Cramer.)  In  bathymorphia,  the  cornea  has  been 
found  even  flatter  than  in  emmetropic  eyes.  (Donders.)  Of  course,  this  is  independent 
of  developed  ectasia  and  staphylomatous  protrusions.  These  are,  it  is  true,  accom- 
panied by  very  short-sighted  adjustment,  but,  at  the  same  time,  they  cause  great  dis- 
tortion of  the  retinal  images,  on  account  of  the  irregular  curvature,  so  that  irregular 
astigmatism  is  by  far  the  most  prominent  symptom. 

On  the  other  hand,  increased  convexity  of  the  crystaline  can  scarcely  be  denied  to 
be  a  cause  of  myopia  ;  for  careful  observations  made  with  suitable  instruments  have 
proved  that,  in  some  myopes,  the  reflections  from  the  lens  exactly  correspond  in  size 
and  relative  position  with  those  in  emmetropic  eyes  adjusted  for  short  distances. 
(Cramer.)  Direct  observation  has  also  shown  that  continued  straining,  for  the  aid 
of  near  vision,  may  render  even  hypermetropic  eyes  temporarily  myopic.  The 
objections  made  to  this  (Bonders)  do  not  depend  on  satisfactory  positive  facts.  It  is 
natural  to  seek  the  cause  of  the  abnormal  curvature  of  the  crystaline  in  a  diminution 
of  elasticity  of  those  parts  that  oppose  the  action  of  the  muscle  of  accommodation ; 
that  is,  to  suppose  that,  after  continued  near  vision,  the  lens  does  not  always  return 
to  the  form  suited  to  natural  refraction,  and,  finally,  retains  even  a  greater  curvature. 
This  kind  of  myopia  has  been  called  plesiopia,  near-sightedness.  (Ed.  Jaeger.)  It 
always  remains  of  a  low  grade,  for  the  adjustment  required  by  tl^e  work  is  the 
extreme  limit  of  vision  which  it  can  not  exceed,  and  there  are  few  employments 
that  require  the  approach  of  the  object  to  less  than  eight  or  ten  inches.  It  is  also 
said  that  plesiopia  is  always  accompanied  by  some  limitation  of  accommodation.  (Ed. 
Jaeger.) 

Besides  the  above,  displacement  of  the  crystaline  from  its  natural  position,, especially  its 
approach  to  the  cornea ;  prolapse  into  the  anterior  chamber  may  increase  the  refraction  of  the 
eye.  It  may  also  occur  from  increased  sphericity,  which  may  be  produced  by  expansion  and 
rupture  of  the  zonula,  spontaneous  luxation,  and  occasionally  by  partial  cataract.  Irregular 
astigmatism,  caused  by  imperfect  centralization  of  the  dioptric  apparatus,  and  frequently  also 
by  irregular  curvature  of  the  lens,  is  then  a  very  prominent  symptom. 
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Course  and  Results. — Myopia,  dependent  on  elongation  of  the  eye-ball,  is  usually 
decided,  even  during  the  fifth  year  of  life.  Often,  however,  it  does  not  become 
marked  till  the  eighth  or  tenth  year,  or  until  puberty.  After  completion  of  the  growth 
and  in  mature  age,  such  myopia  rarely  commences,  and  when  it  is  noticed  at  that  time, 
bathymorphia"  or  elongation  of  the  eye-ball  has  probably  existed  for  some  time  to  a 
slight  extent,  and  been  overlooked. 

Moreover,  in  such  cases  the  elongation  is  not  the  ordinary  and  true  ground  of  the 
increase  of  leDgth  of  the  eye-ball,  but  this  rather  depends  on  a  subsequently  developed 
posterior  staphyloma.  The  further  progress  of  the  once-developed  anomaly  varies 
greatly,  according  to  circumstances. 

Low  grades  of  bathymorphia  frequently  become  stationary,  even  before  the 
maturity  of  the  individual.  The  misproportion  once  developed  between  the  differept 
diameters  does  not  then  increase ;  the  increase  in  size  of  the  globe,  till  the  full  growth 
of  the  body,  goes  on  regularly  in  all  directions ;  the  existing  posterior  staphyloma 
increases  only  in  proportion  to  the  increase  in  size  of  the  entire  eye-ball,  and  becomes 
stationary  immediately  after  the  completion  of  the  growth  of  the  body.  The  far 
point  does  not  come  nearer  the  eye,  the  grade  of  tbe  short-sightedness  remains 
unaltered. 

If  all  employments  that  require  straining  of  the  eye  for  near  vision  be  given  up 
during  youth,  and  the  eye  be  exclusively  or  mostly  used  for  regarding  distant  objects, 
low  grades  of  myopia  may  improve,  or  even  entirely  disappear.  (Jlasner.)  '  The 
patient  grows  out  of  the  myopia,  as  it  were.     These  cases  are,  however,  very  rare. 

Very  frequently  just  at  puberty,  or  shortly  before  or  after  it,  the  myopia  increases 
rapidly.  A  posterior  staphyloma,  already  developed,  may  at  this  time  remain 
unchanged  ;  but  it  usually  increases  at  the  same  time,  and  this  frequently  in  a  totally 
unproportionate  degree,  so  that  a  large  share  of  the  lengthening  of  the  axis  depends 
on  it.  In  such  cases,  in  the  course  of  a  few  years  or  months,  the  distance  of  the  far 
point  sinks  from  a  considerable  amount  to  a  few  inches,  after  which  it  generally 
remains  stationary,  or  its  progress  is  at  least  not  remarked.  Most  frequently  such  a 
progress  at  intervals  occurs  during  youth,  in  cases  in  which  short-sightedness  had 
appeared  long  before  puberty;  but  occasionally  also,  in  cases  where,  during  child- 
hood, the  myopia  was  very  slightly  developed,  and  apparently  stood  still,  or  else 
had  suffered  a  scarcely  noticeable  development. 

Sometimes  even  in  adults,  or  during  mature  life,  a  continued  increase  of  the 
malformation  occurs,  and  this  sometimes  takes  place  even  in  cases  in  which,  shortly 
after  or  before  puberty,  it  had  been  arrested.  A  true  cessation  of  the  progress  of 
the  disease  then  seldom  occurs ;  and  this  is  the  less  to  be  hoped  for,  the  more  decided 
the  bathymorphia  already  is,  and  the  larger  the  posterior  staphyloma  has  already 
become.  It  appears,  therefore,  that  the  thinning  of  the  sclerotica,  dependent  on 
elongation  of  the  globe,  favors  its  further  protrusion.  This  increase  after  maturity 
generally  follows  very  slowly.  Still,  there  are  many  cases  where  it  is  spasmodic, 
and  occurs  at  long  intervals,  but  it  is  usually  rather  rapid  and  extensive.  It  then 
always  proves  to  be  caused  by  the  progressive  development  of  an  already-existing 
posterior  staphyloma,  or  one  developed  within  a  short  time. 

Altogether,  bathymorphia,  and  especially  the  posterior  staphyloma  connected 
with  it,  very  rarely  reach  a  high  degree  without  actual  inflammation  of  the  posterior 
parts  of  the  eye  having  appeared  at  some  time  or  other,  and  having  led  to  their 
structural  change.  These  complications  are  especially  threatening  m  the  posterior 
staphyloma,  which  increases  spasmodically.    They  announce  their  approach  long 
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beforehand,  by  the  appearance  of  "  blind  "  spots  in  the  visual  field,  by  development 
of  fixed  and  moving  scotomata,  by  the  irritability  of  the  eyes  in  bright  light  or  on 
continued  use,  by  great  injection  of  the  ciliary  and  retinal  vessels,  by  troublesome 
feeling  of  weight  and  pressure  in  the  eye,  and  later,  by  true  photophobia  and  cloudi- 
ness of  the  visual  field.  Finally,  they  lead  to  decided  change  of  structure  in  the 
choroid  and  retina.  Intraocular  extravasation  of  blood,  detachment  of  the  retina, 
tendinous  degeneration  or  fluidity  of  the  vitreous,  sometimes  also  cataract,  may 
accompany  it. 

Bathymorphia,  especially  when  accompanied  by  extensive  posterior  staphyloma, 
has  still  other  bad  effects ;  for  at  short  distances,  binocular  vision  requires  great 
convergence  of  the  visual  axes ;  that  is,  strong  action  of  the  internal  recti  muscles. 
But  in  bathymorphia  the  demand  on  the  latter  appears  to  be  much  increased  by  the 
fact  that,  to  attain  equal  convergence,  far  greater  lateral  motions  of  the  eye  are 
requisite  than  in  emmetropic  eyes ;  for  in  myopes  the  axis  of  vision  meets  the  long 
axis  of  the  cornea  at  a  very  acute  angle,  or  it  even  cuts  the  cornea  at  a  point  out- 
side of  its  center  of  curvature  (Knapp,  Bonders,  Scliuermanri),  and  sometimes  even 
so  far  to  the  temporal  side  that,  on  fixing  near  objects,  the  eye  appears  to  squint 
inward.  Moreover,  in  the  elongation,  the  point  of  rotation  of  the  eye  is  relatively 
moved  forward  (Dover,  Bonders) ;  hence,  decided  lateral  motion  of  the  anterior 
pole  of  the  eye  presupposes  far  greater  motion  of  the  posterior  pole.  Consequently, 
the  opposition  to  be  overcome  increases,  and  the  excursive  power  decreases. 
(Schuermann.)  The  internal  recti  are  often  unable  to  answer  this  double  demand 
on  them.  Hence  arise  asthenopic  difficulties,  which  the  patient  the  more  readily 
tries  to  avoid  by  turning  one  eye  outward,  because  in  this  forced  divergence  he 
finds  a  way  of  removing  the  far  point  beyond  its  natural  distance,  and  thus  facilita- 
ting vision  with  the  fixing  eye.  (See  Strabismus.')  Thus  we  see  that  muscular 
asthenopia  and  external  strabismus  are  common  occurrences  in  myopia. 

Hence,  we  perceive  that  excessive  elongation  must  be  considered  as  a  disease 
which  severely  threatens  the  eye  as  long  as  it  is  progressive,  and  is  the  more  dan- 
gerous the  more  rapid  its  progress. 

2.  The  myopia  dependent  on  increased  convexity  of  the  lens  is  in  every  respect 
much  less  important.  It  only  develops  where,  under  certain  conditions,  during  the 
later  years  of  childhood,  the  patient  is  compelled  to  make  strong  and  continued 
exertions  of  accommodation.  It  progresses  slowly  during  youth,  in  proportion  to 
the  amount  of  exercise  of  accommodation.  If  the  eyes  are  carefully  used,  it  may 
partly  recede,  or  at  any  rate  never  attain  a  high  grade.  When  the  growth  is  com- 
pleted, it  rarely  increases,  for  then  the  density  of  the  lens-nucleus  does  not  favor 
further  change  of  form. 

This,  of  course,  is  on  the  supposition  that  there  has  not  been  a  simultaneous  development 
of  bathymorphia,  but  this  is  rarely  the  case ;  for  the  elongation  generally  occurs  early,  and  is  of 
such  a  grade  as  to  cause  the  increased  convexity  of  the  lens,  for  the  improvement  of  near  vision, 
to  appear  superfluous;  so  that  there  is  some  reason  for  saying  that  bathymorphia  prevents 
acquired  short-sightedness. 

3.  Besides  the  several  actual  causes,  the  changes  in  the  lens  and  muscles  (which 
act  in  vision)  accompanying  advanced  age,  have  great  influence  on  the  course  of 
myopia.  The  increasing  density  of  the  lens  leads  first  to  a  diminution  of  the  range 
of  accommodation.  It  causes  a  retrocession  of  the  near  point,  which  is  the  greater 
(other  things  being  equal),  the  longer  the  distinct  visual  distance,  that  is,  the  lower 
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the  grade  of  the  existing  myopia ;  for  the  different  distances  for  which  the  diop- 
tric apparatus  can  be  adjusted  with  equal  exertion  of  the  accommodation,  increases 
with  the  extent  of  the  distinct  visual  distance. 

Indeed,  such  shortenings  of  the  visual  distance  in  low  grades  of  myopia  often  occur  when, 
from  necessity  or  inclination,  the  individual  is  continuously  employed  with  small  objects.  The 
recedence  of  the  near  poiut  is  generally  first  remarked  about  the  fortieth  year,  and  then  the 
myope  may  be  obliged  to  use  convex  glasses  while  at  his  former  employment,  and  must  hold  even 
larger  objects  at  some  distance  from  the  eye,  in  order  to  see  them  distinctly. 

In  medium  and  high  degrees  of  myopia,  the  removal  of  the  near  point  thus  caused  is  much 
less,  and  hence  is  usually  less  important,  because  patients  are  rarely  continuously  employed  about 
objects  which,  from  their  minuteness,  must  be  brought  near  to  the  near  point  of  short-sighted 
eyes.  But,  under  such  circumstances,  another  disturbing  element  is  frequently  felt,  viz.  the 
decrease  in  strength  of  the  muscle  of  accommodation.  This  is  a  result  of  the  increasing  con- 
traction of  the  muscles,  simultaneously  with  the  progressive  protrusion  of  the  eye.  In  high 
degrees  of  posterior  staphyloma,  it  appears,  as  a  rule,  and  most  frequently  quite  early,  during 
youth.  It  progresses  occasionally  to  complete  paralysis  of  accommodation,  since  the  muscle  and 
its  nerves,  on  account  of  excessive  tension,  finally  atrophy.  The  distinct  visual  distance  is  then, 
of  course,  limited  to  the  short  line  of  accommodation  corresponding  to  the  distance  of  the  far 
point,  and  the  patient  is  obliged  to  make  use  of  different  concave  glasses  for  different  distances, 
if  he  wishes  to  see  clearly. 

Subsequently,  in  old  age,  with  progressive  diminution  of  the  range  of  accommo- 
dation, the  flattening  of  the  nucleus  of  the  lens  becomes  of  importance,  and  the 
fact  that,  with  increasing  density,  the  various  layers  of  the  lens  acquire  a  more  even 
density,  i.  e.  the  number  of  the  surfaces  is  diminished,  the  result  of  which  is  a 
lengthening  of  the  natural  focal  distance  of  the  dioptric  apparatus,  that  is,  a  removal 
of  the  far  points.  Since,  however,  the  near  point  simultaneously  recedes,  and  this 
is  more  apt  to  occur  since  the  muscle  of  accommodation  at  last  participates  in  the 
senile  changes,'  the  entire  clear  visual  distance  appears  removed  from  the  eye. 

In  low  grades  of  developed  myopia,  these  senile  changes  are  often  sufficient  to  render  the 
eye  far-sighted,  or  even  hypermetropic.  The  higher,  however,  the  grade  of  myopia,  the  less  effect 
has  the  recession  of  the  far  point — especially  as  distant  vision  is  aided  by  the  diminution  in  size 
of  the  pupil,  which  occurs  late  in  life;  that  is,  by  the.  diminution  of  the  circles  of  dispersion. 
Even  medium  degrees  of  short-sightedness  continue,  as  a  rule,  through  life,  even  if  they  become 
less  in  regard  to  the  far  point.  In  high  grades  the  removal  of  the  latter  is  mostly  so  slight  that 
the  patient  derives  scarcely  any  advantage  from  it.  If  the  posterior  staphyloma  is  continuously 
progressive,  the  effect  of  the  lengthening  of  the  focal  distance  of  the  lens  is  far  surpassed  by  the 
increase  of  the  optic  axis,  the  myopia  progresses,  and  the  senile  alterations  only  lead  to  more 
decided  contraction  of  the  distinct  visual  distance. 

The  Treatment  must  first  attempt  to  check,  if  possible,  the  development  and 
increase  of  the  myopia.  The  second  indication  is,  by  the  choice  of  appropriate 
concave  glasses,  to  compensate  for  the  shortening  of  the  distance  of  distinct  vision. 
And  finally,  by  prescribing  appropriate  conditions,  we  should  meet  the  dangers 
which  result  from  faulty  use  of  spectacles,  and  which  very  often  confirm  the  patho- 
logical state. 

1.  The  prophylactic  treatment  must  naturally  begin  in  early  childhood,  and  be 
especially  carried  out  where  there  seems  any  existing  predisposition.  It  chiefly 
consists  in  shunning  continued  straining  the  eyes  for  the  purposes  of  seeing  very 
short  distances. 

In  regard,  to  this,  the  choice  of  children's  plays  even  is  of  effect.  Of  especial  importance,  how- 
ever, is  their  mode  of  study.    Only  books  with  large,  coarse  letters  should  be  placed  before 
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children  ;  they  should  be  ohliged  to  write  a  large  hand,  with  heavy,  thick  strokes ;  drawing,  and 
with  girls  the  learning  of  fine  sewing,  knitting,  and  especially  the  so-called  "  fine  work,"  &c,  are 
better  begun  after  childhood,  and  when  myopia  exists  they  should  be  avoided  altogether.  It  is 
also  of  the  greatest  importance  that  children,  in  such  occupations,  should  be  accustomed  to  keep 
the  object  fully  in  front  of  them,  so  that  both  eyes  stand  at  an  equal  distance  from  the  point  fixed  ; 
furthermore,  that  they  do  not  incline  the  head  more  than  necessary  to  the  object,  whose  surface 
should  be  held  at  an  angle  of  forty-five  degrees  to  the  plane  of  the  face.  Hence  it  is  very  important 
that  the  children  should  not  sit  too  low  compared  to  the  object.  Besides,  it  can  not  be  strongly 
enough  urged,  that  in  occupations  requiring  strong  action  of  accommodation,  the  object  be  suffi- 
ciently illuminated.  Nothing  favors  the  development  and  increase  of  myopia  so  much  as  com- 
pelling children  to  read,  write,  &c,  continuously  in  dusky  places,  and  at  a  distance  from  the  light. 
Children,  at  such  employments,  should  use  artificial  light  as  little  as  possible. 

Finally,  the  continuance  of  such  employment  is  of  importance.  They  should  never  be  con- 
tinued for  hours,  but  at  measured  intervals  interrupted  and  replaced  by  works  or  plays,  which 
make  no  demands,  or  only  moderate  ones,  on  the  apparatus  of  accommodation. 

By  a  suitable  and  regularly  continued  treatment,  we  may  doubtless  hope,  in  a 
certain  percentage  of  the  cases,  to  repress  the  development  of  the  short-sightedness, 
and  to  cause  a  retrocession  of  slight  increase  of  convexity  in  the  lens.  If  there  is  a 
disposition  to  bathymorphia,  we  can  scarcely  hope  altogether  to  avoid  the  develop- 
ment and  further  increase  of  the  short-sightedness.  Nevertheless,  the  most  rigid 
carrying  out  of  the  prophylactic  rules  appears  peculiarly  indicated  in  just  such  cases. 
For  it  is  certain  that  congestive  conditions  of  the  eye  exercise  a  most  evident  influ- 
ence on  the  further  progress  of  the  elongation,  as  well  as  on  the  development  and 
increase  of  posterior  staphyloma. 

The  lent  position  of  the  body,  with  the  consequent  compression  of  the  abdominal  organs  par- 
ticularly, is  a  very  important  factor,  as  well  on  its  own  account,  as  because  its  effect  increases 
with  the  progress  of  the  bathymorphia.  This  does  not  cease  to  make  itself  felt,  even  when  Ike 
myopia  has  already  advanced  so  far  that  vision  in  the  immediate  vicinity  no  longer  demands  any 
exercise  of  power  from  the  muscle  of  accommodation,  and  the  optic  axes  do  not  retain  their  con- 
vergence, since  the  patient  has  learned  to  draw  off  one  eye  in  viewing  near  objects.  Hence,  we 
may  say  that,  in  decided  elongation  of  the  eye,  causes  and  effects  move,  to  a  certain  extent,  in  a 
faulty  circle  ;  and  therein  lies,  at  least  partially,  the  cause  why  high  grades  of  bathymorphia  so 
readily  continue  to  progress,  and  finally  lead  to  the  worst  results. 

An  immediate  result  of  this  is,  that,  in  great  predisposition  to  elongation,  still 
more  in  already  far-advanced  bathymorphia,  as  well  as  when  there  is  a  posterior 
staphyloma,  prophylaxis  must  he  continued  beyond  puberty,  and  must  be  particular- 
ly important  in  the  choice  of  a  profession  or  occupation  for  life. 

It  is  the  duty  of  the  physician,  by  all  means  at  his  command,  to  prevent  individu- 
als with  decided  bathymorphia  from  taking  up  employments  which  require  continued 
vision  at  short  distance,  with  stooping  posture,  such  as  watch-making,  wood-engrav- 
ing, lithographing,  &c,  and  even  tailoring  and  shoe-making.  The  pitiable  cases 
caused  by  such  mischosen  employments  appear  only  too  frequently  in  practice,  and 
these  are  the  more  apt  to  occur  as,  from  youth  up,  strongly  myopic  individuals  show 
an  especial  taste  for  such  callings,  and  consider  themselves  as  very  especially  fitted 
for  them. 

2.  It  is  vain  to  attempt  to  oppose  and  by  direct  meaus  to  cure  short-sightedness, 
or  rather  its  causes;  we  must  confine  ourselves  to  neutralizing,  as  much  as  possible, 
the  errors  of  refraction.  This,  as  is  well  known,  is  done  by  concave  glasses,  which 
throw  upright  and  diminished  virtual  images  of  all  objects  at  a  positive  distance, 
within  their  negative  focal  distance,  that  is,  lefore  the  spectacles.  If  they  are  to 
answer  their  purpose  fully  in  the  majority  of  cases,  they  must,  by  a  correct  position 
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before  the  eye,  bring  to  a  point,  within  the  shortened  clear  visual  distance,  upright 
virtual  images  of  objects  beyond  the  far  point,  and  the  position  and  size  of  this  vir- 
tual image  must  be  such  that  the  short-sighted  eye.  -with  glasses,  brings  it  to  clear 
perception  under  nearly  the  same  exertion  of  accommodation,  and  with  nearly  the 
same  visual  angle  as  the  normal  eye,  without  glasses,  brings  the  object  itself. 

In  low  and  medium  grades  of  short-sightedness,  all  these  requirements  may  be 
completely  satisfied  practically  by  spectacles,  whose  negative  focal  distance,  increased 
by  the  distance  of  the  glass  from  the  eye,  is  equal  to  the  far  point  of  the  latter.  To 
find  these  glasses,  it  is  only  necessary  to  determine  the  far  point.  Its  distance,  in- 
creased by  the  distance  of  the  glass  from  the  eye,  gives  the  focal  length  of  the  glass 
required. 

If  we  take  the  distance  of  the  glass  from  the  eye  as  H  inch,  and  find  the  distance  of  the  far 
point  to  be  14  inches,  the  focus  of  the  required  glass  will  be  10M  inches.  If  the  distance  of  the 
far  point  be  SM  inches,  the  corresponding  focus  will  be  8  inches.  In  cases  where  the  far  point  is 
more  than  12  inches,  however,  the  distance  of  the  glass  from  the  eve  is  of  little  moment,  so  that 
in  deciding  the  focal  distance  of  spectacles,  it  may  be  left  out  of  consideration. 

To  control  the  choice  made  in  this  manner,  and  to  be  able  to  correct  possible  faults  in  the  de- 
cision of  the  far  point  and  focus  of  glasses,  it  is  only  necessary  to  place  before  the  glass  found  a 
weak  concave  or  convex  glass,  then  the  increased  or  diminished  distinctness  of  distant  objects 
tells  immediately  whether  the  chosen  glasses  are  too  strong  or  too  weak. 

A  well-chosen  glass  forms  virtual  images  from  very  distant  objects,  in  its  focus,  and,  if  it  is 
rightly  placed  before  the  eye,  these  are  naturally  at  the  far  point  of  the  latter ;  hence  these  ob- 
jects, by  means  of  the  glass,  just  as  in  normal  eyes  without  glasses,  should  be  clearly  perceived 
without  any  straining  of  accommodation. 

If  the  distance  of  the  object  becomes  less,  the  focus  of  the  glass  becomes  less,  and  the  virtual 
images  move  in  along  the  clear  visual  distance  of  the  myope.  At  first,  the  lessening  of  the  focal 
distance  is  very  slight,  so  that  the  distance  of  the  object  must  be  very  decidedly  lessened,  before 
the  virtual  images  surpass  the  longest  line  of  accommodation  of  the  short-sighted  eye,  and  render 
necessary  any  exertion  of  the  muscle  of  accommodation.  But  the  more  the  objects  approach,  the 
faster  sinks  the  focal  distance,  and  the  exercise  of  accommodation  increases  correspondingly.  In 
regard  to  the  requirements  for  adaptation,  the  same  general  rules  obtain  for  short-sighted  eyes  fur- 
nished with  suitable  glasses  as  for  normal  eyes  without  them.  But  there  is  not  a  complete 
accordance;  a  certain  difference  always  exists,  and  this  is  the  greater  the  stronger  the  glasses. 

In  the  same  way  the  higher  grades  of  myopia  may  best  be  neutralized  by  glasses 
whose  focal  length,  increased  by  their  distance  from  the  eye,  equals  the  far  point  of 
the  latter. 

But  in  these  cases  a  complete  correction  of  the  faulty  refraction  is  rarely  advan- 
tageous. For,  with  strong  glasses,  their  distance  from  the  eye  makes  a  great  differ- 
ence and  causes  a  very  sensible  diminution  of  the  retinal  images,  even  if  the  glasses 
be  properly  chosen.  Besides  this  we  have  the  increasing  deviation  of  rays  that  fall 
obliquely,  and  a  consequent  distortion  of  the  images  of  objects  lying  to  the  side. 
These  deviations  are  so  annoying  that  very  short-sighted  persons  usually  prefer  to 
wear  glasses  that  are  relatively  too  weak.  They  forego  sharp  perceptions  of  distant 
objects  so  as  to  obtain  distinct  vision  for  nearer  points.  If  they  occasionally  wish  to 
see  distinctly  at  a  distance,  it  is  better  for  them  to  use  opera-glasses,  or  SteinheiVs 
glasses,  which  are  frustra  of  solid  glass  cones,  whose  anterior  surface  is  weakly  con- 
vex, while  the  posterior  surface  is  strongly  concave,  and  which  act  like  the  Galilean 
telescope. 

The  objective  diminution  of  the  size  of  the  retinal  image,  which  results  from  the  distance  of 
the  glass  from  the  eye,  must  be  carefully  distinguished  from  the  apparent,  which  is  caused  by  the 
38 
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use  of  toe/  strong  glasses,  and  is  a  true  rnikropsia,  as  it  results  from  the  excessive  strain  of  accom- 
modation that  such  glasses  cause. 

The  two  glasses  of  a  binocular  spectacle  should,  as  a  rule,  have  the  same  focus. 
If  the  distance  of  the  far  point  is  different  in  the  two  eyes,  we  should  decide  the 
focus  of  the  glasses  by  the  eye  that  is  ordinarily  used  in  distant  vision ;  this  is, 
usually,  the  one  that  is  least  short-sighted.  This  is  particularly  to  be  attended  to, 
in  cases  where  effective  binocular  vision  still  exists,  and  the  difference  of  the  natural 
refraction  of  the  two  eyes  is  great ;  for  then  the  use  of  glasses  suiting  each  eye 
causes  so  annoying  a  difference  of  size  in  the  retinal  images,  that  the  patient  prefers 
the  previous  indistinct  vision  of  one  eye.  Sometimes,  as  a  result  of  this  disturbance, 
similar  symptoms  occur,  as  from  the  use  of  too  strong  a  glass.  The  patient  can  not 
stand  the  annoyance,  or  else  learns  to  deviate  the  affected  eye  and  to  suppress  its 
action  in  distant  vision.  "Where,  however,  the  difference  in  refraction  between  the 
Jwo  eyes  is  less  than  one  thirtieth,  the  myope  often  readily  uses  different  glasses, 
suited  to  the  different  eyes.  Where  the  difference  of  refraction  in  the  two  eyes  is 
very  marked,  binocular  vision  may  be  much  improved  by  placing  a  somewhat 
stronger  glass  before  the  more  myopic  eye,  without,  however,  completely  neutral- 
izing its  myopia.  But  the  difference  in  refraction  of  the  two  glasses  should  not 
exceed  one  thirtieth,  lest  the  difference  in  size  of  the  images  should  be  too  great. 
(Donders.) 

It  is  not  advisable  to  choose  the  middle  course,  that  is,  to  give  glasses  whose  focus  is  about 
Tialf  the  difference  of  the  two  far  points.  Such  glasses  are  too  weak  for  one  eye,  and  too  strong 
for  the  other. 

As  a  general  rule,  binocular  spectacles  should  be  used  even  when  the  second  eye 
is  incapable  of  function,  or  at  least  does  not  act  in  distant  vision ;  for  monocular 
spectacles  are  not  easily  retained  in  the  right  position,  as  they  should  be,  if  they  are 
to  fulfill  their  indications. 

Hence  eye-glasses  are  less  to  be  recommended.  They  are  only  suited  for  slight  degrees  of 
myopia,  where  the  errors  arising  from  faulty  position  of  the  glasses  will  be  slight.  They  may 
also  be  used  when  the  patient  is  disinclined  to  wear  spectacles,  and  is  satisfied  with  occasional 
clear  glances  at  distant  objects.  If  concave  glasses  are,  however,  used  for  a  long  time  or  contin- 
ually, they  should  always  be  in  spectacle  form. 

Spectacles,  with  spring  clasps,  which,  throughout  their  length,  press  closely  to 
the  side  of  the  head,  and  consequently  hold  firmly  without  pressing  more  on  one 
point  than  another,  are  the  best.  Of  course,  these  clasps  should  be  the  stronger  the 
heavier  the  glasses,  that  is,  the  higher  the  short-sightedness  to  be  neutralized. 

This,  however,  has  its  limit,  since,  with  the  strength  of  the  clasp,  the  weight  of  the  spectacles, 
and  the  pressure  which  certain  parts,  especially  the  bridge  of  the  nose,  must  support,  increases. 
This  circumstance  proves  that  spectacles  are  generally  not  proper,  when  the  individual  is  obliged 
to  make  very  quick  and  extensive  movements  of  the  body.  Spectacles  which  would  remain  firm, 
under  such  circumstances,  soon  become  unbearable  from  their  pressure.  But  if  the  spectacle  is 
movable,  the  vision  is  greatly  disturbed.  Very  short-sighted  persons  are,  therefore,  not  suited  for 
riding,  leaping,  &c. 

The  spectacles  should  stand  near  to  the  eye,  in  order  to  reduce,  as  much  as  possi- 
ble, the  deviation  of  the  size  of  the  retinal  images.  Especially  necessary  is  this  in 
high  grades  of  short-sightedness,  where  strong  glasses  are  used.  Still,  the  approach 
must  never  be  so  great  as  to  let  the  cilia  touch  the  posterior  surface  of  the  glass, 
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■because  the  latter  would  soon  become  dirty  and  useless  fur  sharp  vision.  In  very 
prominent  eyes  this  often  becomes  quite  troublesome,  and  absolutely  prevents  the  use 
of  appropriate  glasses. 

The  axes  of  the  glasses  and  the  optic  axes  should  fall  in  the  same  direction,  or  at 
least  only  inclose  a  small  angle,  in  order  that  chiefly  central  rays  may  reach  the 
retina  through  the  pupil,  and  the  deviations  produced  by  the  prismatic  form  of  the 
external  parts  of  the  spectacle  may  not  have  a  chance  to  act.  This  requires  that  the 
glasses  be  well  centered,  that,  when  the  spectacles  are  in  use,  their  middle  points  be 
placed  opposite  the  pupils,  and  the  surfaces  of  the  glasses  stand  perpendicular  to  the 
prolonged  optic  axis  or  visual  line. 

A  glass  is  centered,  when  the  vertical  points  of  both  curved  surfaces  are  directly  opposite  each 
other,  and  sufficiently  in  the  middle  of  two  curves,  that  is,  are  every  where  at  an  equal  distance 
from  the  margin  of  the  lens.  This  centralization  requires  numerous  and  costly  instruments,  also 
dexterity  and  great  care  on  the  part  of  the  maker.  This  centralization  is  most  easily  accomplished 
in  round  glasses,  and  is  much  more  difficult  when  the  glasses  are  to  have  the  popular  oval  form  ; 
oval  glasses  are,  therefore,  quite  frequently  badly  constructed,  and  should  only  be  bought  of 
trustworthy  opticians ;  otherwise  there  is  no  objection  to  them,  only  they  should  be  large  enough 
to  cover  the  pupils,  even  during  extensive  lateral  movements. 

If  the  middle  points  of  the  two  lenses  do  not  stand  opposite  the  pupil,  it  may  be  easily  seen 
that  only  such  rays  can  arrive  at  the  retina  as  have  passed  through  a  lateral  portion  of  the  glass, 
as  all  the  other  rays  have  been  absorbed  by  the  iris.  A  lateral  portion  of  the  glass,  bounded,  as  it 
were,  by  the  pupil  lying  behind  it,  acts  on  the  light  passing  through,  like  a  prism  with  curved 
surfaces.  It  deviates  the  rays  toward  its  base,  that  is,  toward  the  corresponding  margin  of  the 
glass,  and  this  deviation  is  the  stronger  the  greater  the  refractive  angle  of  the  prism,  that  is,  the 
stronger  the  glass.  Hence,  this  error  is  less  marked  with  iceak  glasses,  but  makes  itself  more  felt 
with  strong  glasses  ;  for  the  images  falling  on  the  retina  appear  blurred,  or  else  deviate  altogether 
from  the  visual  line,  and  require  a  degree  of  convergence  of  the  optic  axis  inharmonious  with 
the  accommodative  condition  of  the  eye.  This  disturbance  of  the  developed  conditions  of 
accommodation  often  shows  itself  very  quicky  by  the  appearance  of  muscular  asthenopia,  and  can 
not  be  long  borne.  Moreover,  the  difficulty  is  greatly  increased  when  the  surfaces  of  the  glasses  do 
not  stand  perpendicular  to  the  visual  lines,  as,  with  the  size  of  the  angle  of  incident,  the  deviation 
which  the  rays  acquire  through  the  prismatic  form  of  the  margins  of  the  glass,  increases. 

Hence  arises  the  necessity  of  giving  to  the  bridge  of  the  spectacles  a  length  cor- 
responding to  the  average  of  cases,  and  a  horizontal  position.  Therefore,  before  the 
choice  of  spectacles,  it  must  always  be  decided  how  für  the  vertical  points  of  the 
two  cornea  stand  from  each  other,  when  the  patient  looks  at  the  distance  for  which 
he  is  to  wear  the  glasses. 

In  practice,  however,  very  accurate  decisions  are  not  necessary,  as  the  spectacles  are  not 
always  used  for  one  single  distance.  With  the  change  of  the  distance  the  angle  of  convergence  of 
the  visual  axes  changes,  and  hence  also  the  distance  between  the  vertices  of  the  two  cornea.  To 
avoid  error  entirely,  the  centers  of  the  spectacles  would  have  to  approach  and  recede,  according 
to  the  distance  of  the  object,  but  this  is  not  practicable.  It  is  only  necessary  that  this  difference 
should  not  pass  a  certain  limit.  This  limit  is,  for  weak  glasses,  extensive;  for  strong  glasses, 
slighter,  but  in  all  cases  limited  enough  to  render  the  same  glasses  unsuitable  for  great  and  small 
distances. 

To  reduce  the  prismatic  deviation  to  a  small  amount,  the  surfaces  of  spectacles 
used  for  distant  vision  must  stand  in  the  same  vertical  plane  before  the  eye.  If  the 
spectacles,  however,  are  to  serve  for  short  distances,  the  glasses  should  incline,  cor- 
responding to  the  angle  of  convergence  of  the  optic  axes ;  the  bridge  must  then 
describe  a  bow,  with  a  posterior  convexity  in  the  horizontal  plane.     The  spectacle- 
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glasses  must  be  ground  from  very  clean  and  perfectly  colorless  mirror  or  crystal 
glass. 

Bubbles,  cracks,  flaws,  and  of  course  also  spots  of  dirt,  have  the  worst  effect  on  the  clearness  of 
the  perceived  images ;  for  the  diffuse  light  acting  on  them  produces  turbid  spectra,  which  lay 
themselves  over  the  images.  Therefore,  while  the  spectacles  are  not  being  used,  they  should  be 
kept  in  suitable  cases.  Fine  linen  should  be  used  for  cleaning  them ;  chamois'  skin  has  the 
advantage  of  softness,  but  where  long  used,  it  becomes  fatty,  and  does  not  answer  the  purpose. 

Spectacles  are  usually  numbered  according  to  the  length  of  their  focus.  As  a  rule,  the  number 
expresses  the  focal  length  in  inches,  so  that  a  glass  of  40,  20,  10,  6,  5s,  has  so  many  inches'  focus. 
Hence  spectacles  of  the  same  number  vary  in  different  countries  according  to  the  long  measure  in 
use.  Some  opticians,  however,  number  their  glasses  on  wholly  independent  and  sometimes  very 
arbitrary  principles. 

Recently  much  has  been  said  of  the  necessity  of  introducing  a  change  into  the  hitherto  custom- 
ary series  of  focal  distances ;  for  the  intervals  (i.  e.  the  difference  of  focus  between  neigh- 
boring numbers)  are  very  unequal.  Among  the  weaker  glasses  they  are  very  small,  and  among  the, 
stronger  unproportionately  great.  Thus  the  interval  between  the  40  inches  and  36  inches  is  as 
1 :  360,  between  33  inches  and  20  inches  as  1 :  220,  between  13  inches  and  15  inches  as  1 :  156,  between 
6  inches  and  5  inches  as  1 :30,  &c.  It  is  proposed  to  construct  a  series  of  spectacle-numbers,  in 
which  the  focal  value  of  all  the  numbers  shall  be  a  multiple  of  a  certain  fixed  quantity,  n.  Hence 

the  interval  of  two  successive  numbers  is  always  — •  Such  an  arrangement  would  have  certain 
advantages.  It  would  give  the  rapid  and  easy  solution  to  many  problems  that  are  often  encoun- 
tered in  practice;  such  as  what  number  is  required  to  place  the  far  or  near  point  of  a  case  of 
myopia  or  bypermetropia  at  a  certain  distance,  or  where  the  near  point  is  after  correction  of  a  given 
ametropia  by  glasses  ?  &c.  Sliding  scales  even  may  be  used,  from  which  the  number  sought  may 
be  read  a  once.  (Javal,  Buroio.)  Unfortunately,  it  is  difficult  to  settle  on  the  value  of  n.  At  differ- 
ent times,  24  (Bonders),  60  (Burow),  48  or  96  (Zehender),  and  finally  216  (Giraud- Teuton),  have 
been  proposed.  The  acceptance  of  the  latter  would  necessitate  432  numbers  of  glasses,  viz.  216 
for  convex  and  as  many  for  concave.  But  if  n  be  smaller,  say  96,  there  will  be  excluded  a  large 
number  of  weak  glasses  which  can  not  be  dispensed  with  in  practice,  especially  when  we  desire 
to  correct  slight  degrees  of  bypermetropia ;  for  the  focal  lengths  would  then  be  96,  48,  32,  24, 
19f,  16, 13,  &c.  But  cases  of  hypermetropia  occur  every  day  where  36,  30,  28,  26,  22  inch,  and 
of  myopia  where  22,  20,  18,  17,  15  inch,  &c,  answer  the  purpose,  and  are  not  replaced  by  the 
glasses  of  the  above  series.  Moreover,  the  advantages  offered  by  a  quantity  of  the  higher  num- 
bers is  very  slight,  for  high  grades  of  myopia  and  hypermetropia  are  seldom  completely  corrected 
on  account  of  the  accompanying  diminution  of  sharpness  of  vision. 

Hence  it  seems  that  cases  of  lenses,  arranged  according  to  the  above  theoretical,  very  plausible 
reasoning,  do  not  answer  practically,  as  there  are  too  few  weak  numbers,  and  unnecessarily  many 
strong  ones.  Besides  this,  it  is  difficult  to  make  glasses  whose  focal  distances  are  expressed  by 
compound  fractious,  and  there  are  not  a  fevv  such  glasses  in  these  series.  On  the  whole,  there  is 
no  great  practical  value  in  the  proposed  changes.  For  all  purposes  it  is  only  necessary  that  the 
intervals  be  small  in  the  weaker  numbers ;  they  may,  without  inconvenience,  increase  in  the 
higher.  Usually,  in  practice,  series  of  glasses  suffice  where  the  focal  distance  (positive  and 
negative)  descends  4  inches  between  48  inches  and  32  inches,  2  inches  between  32  inches  and  20 
inches,  1  inch  between  20  inches  and  10  inches,  %  inch  from  10  inches  to  4  inches,  and  from  thence 
down  X  inch. 

Ordinarily,  concave  glasses  are  ground  bi-concave,  more  rarely  plano-concave.  Formerly 
convex-concave  or periscopie  glasses  were  very  popular,  since  their  spherical  form  was  said  to 
cause  the  deviation  to  be  less  felt.  With  weak  concave  glasses  this  error  is  at  any  rate  quite 
slight,  and  with  strong  ones  the  gain  is  fully  balanced  by  the  bad  effects  that  accompany  great 
shortening  of  the  radius  of  the  posterior  curvature. 

Metal,  with  dead  polish,  is  the  best  material  for  spectacle  frames;  horn  and  tortoise-shell  are 
lighter,  but  such  frames  readily  turn  and  so  alter  the  position  of  the  glasses  to  the  eye. 

3.  The  use  of  suitable  glasses  is  not  of  itself  injurious ;  on  the  contrary,  specta- 
cles of  a  proper  focus,  and  with  suitable  frames,  are  to  be  considered  as  pow- 
erful therapeutic  aids,  which,  by  the  neutralization  of  existing  errors  of  adjust- 
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raent,  decidedly  lessen  the  dangers  attending  short-sightedness,  and  hence  they 
may  be  indicated  in  early  age  ;  but  if  this  end  is  to  be  attained,  certain  precautions 
must  be  observed  in  their  use.  Unsuitable  use  of  glasses,  even  when  they  altogether 
answer  the  requirements,  is  quite  certain  to  increase  the  evil  and  to  excite  series  of 
injurious  circumstances. 

In  medium  and  high  grades  of  short-sightedness,  if  there  is  a  deficiency  of  rela- 
tive accommodation,  it  is  best  only  partly  to  correct  the  error  of  refraction,  and 
gradually  increase  to  the  proper  glasses  as  the  natural  conditions  of  associations 
change.     Otherwise  asthenopia,  &c,  may  readily  occur. 

It  is  an  important  rule  never  to  use  spectacles  for  distances  within  the  limit  of 
clear  vision  ;  for  since,  with  concave  glasses,  the  focal  distance  of  divergent  rays  is 
always  shorter  than  the  distance  of  the  object,  by  the  use  of  glasses  for  objects 
lying  within  the  far  point,  the  requirements  of  accommodation  are  considerably 
increased.  The  muscle  of  accommodation  which,  with  the  naked  eye,  could  remain 
at  rest,  or  would  have  to  make  but  little  exertion,  must  now  exercise  considerable 
force  to  bring  and  retain  the  lens  in  the  curvature  corresponding  to  the  distance  of 
the  virtual  image.  The  accompanying  overburdening  of  the  muscle  of  accommoda- 
tion, and  the  consequent  disturbance  of  the  developed  conditions  of  associations, 
usually  quickly  excite  asthenopic  difficulties,  and,  by  continued  misuse  of  the  spec- 
tacles, cause  a  true  asthenopia,  and  one  very  difficult  to  cure.  Besides  this,  the 
overburdening  of  the  muscles  of  accommodation  causes  congestion  of  the  eye,  which 
gives  one  of  the  most  active  pathogenetic  factors  for  progressive  development  of 
bathymorphia,  also  for  quick  development  and  increase  of  posterior  staphyloma,  and 
indirectly  even  for  inflammatory  processes  in  the  deeper  parts  of  the  eye,  which 
again  may  lead  to  complete  loss  of  function  of  the  organ.  If  the  glasses  are  strong, 
or  are  improperly  placed  before  the  eye,  these  bad  results  progress  more  rapidly  and 
urgently,  and  the  spectacles  become  most  injurious. 

Therefore,  in  low  degrees  of  myopia,  spectacles  should  only  be  used  for  distant 
vision.  The  case  is  different  when  the  far  point  sinks  to  less  than  ten  inches ;  then 
concave  glasses  can  not  always,  without  injury,  be  laid  aside,  even  in  near  vision, 
in  reading,  writing,  and  similar  employments,  since,  for  clear  vision,  the  object  must 
be  approached  very  near  to  the  eye ;  which  not  only  presupposes  very  great  con- 
vergence of  the  optic  axes,  as  long  as  binocular  vision  exists,  but  also  renders  neces- 
sary great  stooping  of  the  body  when  the  position  of  the  objects  is  not  readily  changed. 
With  this  in  view,  it  is  well,  in  far  points  of  less  than  10  and  more  than  6  inches,  in 
employments  where  the  objects  can  be  removed  to  12  or  more  inches,  without 
injuring  the  clear  vision  of  the  myope,  to  recommend  glasses  whose  focus  lies  a  few 
inches  beyond  the  far  point.  Such  a  rule  seems  particularly  advisable,  even  ab- 
solutely necessary,  where  the  range  of  accommodation  is  relatively  very  small. 

In  myopia  of  less  than  6  inches'  far  point,  the  patient  should  use  glasses  that  are 
too  weak.  Hence,  he  can  use  the  proper  glasses  for  near  objects,  and  generally 
does  so  without  injury,  as  he  usually  places  a  second  glass  in  the  form  of  "eye- 
glass," before  his  spectacles  when  regarding  distant  objects. 

4.  The  periods  of  progressive  growth  of  posterior  staphyloma  require  particular 
attention.  As  long  as  this  has  not  become  stationary,  the  above-defined  rules  must 
be  followed  very  carefully,  and  any  overburdening  or  cause  of  congestion  of  the  eye 
should  be  most  carefully  avoided.  If  the  disease  appears  to  be  advancing  rapidly, 
the  above  rules  no  longer  suffice  ;  then  absolute  rest  is  required,  if  we  would  arrest 
the  process. 


598  MYOPIA. 

Above  all,  it  is  necessary  to  entirely  give  up  auy  employment  that  strains  the 
eye,  as  reading,  writing,  &c,  and  to  protect  the  eye  from  dazzling  light,  and  par- 
ticularly from  strong  contrasts  of  illumination. 

5.  The  senile  changes  in  the  eye  deserve  great  attention  on  account  of  their  in- 
fluence on  the  length  and  position  of  the  clear  visual  distance.  They  increase  the 
expenditure  of  accommodation  for  distinct  vision  at  short  distances  lying  within  the 
far  point,  in  proportion  as  the  near  point  recedes  from  the  eye.  The  result  of  this 
is,  that  the  former  customary  employments  of  the  myope  now  overburden  the 
muscle,  and  may  endanger  the  eye.  The  myope  then  aids  himself,  to  a  certain 
extent,  by  increasing  the  distance  of  the  object ;  but  when  this  increase  has  gone 
as  far  as  the  nature  of  the  employment,  or  the  size  of  the  necessary  visual  angle, 
permits,  the  habitual  employment  must  be  given  up,  or  spectacles  used  which 
throws  virtual  images  of  the  object  at  the  most  convenient  distance,  nearer  to  the 
far  point  of  the  myopic  eye. 

In  low  grades  of  myopia,  when  the  object  must  be  brought  near  to  the  eye,  it 
is  frequently  necessary  to  use  weak  convex  glasses,  which  throw  upright  enlarged 
virtual  images  of  the  objects  lying  within  their  focus,  beyond  the  distance  of  the 
object. 

But  in  high  grades  of  near-sightedness,  in  which,  as  above  advised,  concave 
glasses  are  used  for  near  vision,  it  becomes  necessary,  instead  of  the  spectacles  for- 
merly used,  to  choose  weaker  ones,  in  order,  by  this  means,  to  increase  the  distance 
of  the  virtual  image,  the  distance  of  the  object  remaining  the  same.  If,  later,  the 
distance  of  the  far  point  moves  off,  the  spectacles  used  for  greater  distance  must 
be  exchanged  for  others,  whose  focus  answers  to  that  of  the  last  far  point.  In  the 
highest  degree  of  myopia,  in  which,  as  a  rule,  too  weak  glasses  are  used,  a  change 
of  glasses  is  rarely  needed. 

6.  In  cases  of  myopia,  where,  in  looking  at  near  objects,  iinocular  vision  exists, 
and  the  impossibility  to  effect  the  convergence  of  the  optic  axes  necessary  for  certain 
employments,  or  to  keep  it  up  long,  shows  itself,  prismatic  (or  so-called  dissecting 
glasses)  are  indicated.  (See  Treatment  of  Asthenopia.) 

In  high  degrees  of  short-sightedness,  where  the  demands  on  the  internal  recti  are  always  ex- 
cessive, it  is  at  present  advised  not  to  await  the  occurrence  of  asthenopia,  but  from  the  first  to 
use  prismatic  glasses,  and  if  these  do  not  answer  the  purpose,  to  lay  back  the  external  rectus 
muscle,  in  order  to  forestall  the  bad  effects  as  much  as  possible.  It  is  also  thought  that  the 
tenotomy  has  a  beneficial  influence  on  the  subsequent  course  of  the  bathymorphia,  and  may  even 
prevent  its  advance.  (Graefe.)  But  on  the  whole  it  is  better  to  postpone  operating  till  it  becomes 
absolutely  necessary.   (See  Asthenopia.) 

Authorities. — Stelhvag,  Sitzungsberichte  der  Wiener  k.  Akad.  der  Wiss.  XYI.  Bd.  1S55.  S. 
201  et  seq.  Ophth.  II.  S.  337-360.— bonders,  A.  f.  0.  IV.  1.  S.  301,  et  seq. ;  VI.  1.  S.  67, 83, 101,  VI.  2. 
S.  219,  et  seq.,  IX.  1.  S.  105,  135-154  ;  Anomal,  der  Ref.  u.  Acc.  "Wien.  1866.  S.  74,  et  seq.— Ed. 
Jaeger,  Einstellungen  des  dioptr.  Apparates  Wien.  1864.  S.  25,  et  seq. — Hasner,  kl.  Vorträge, 
Prag.  1860.  S.  31,  et  seq.— Euete,  Lehrb.  der  Ophth.  I.  Braunschweig.  1S53.  S.  220,  223.— Graefe, 
A.  f.  O.  II.  1.  S.  160,  III.  1.  S.  30S ;  kl.  Montbl.  1S63.  S.  355-360, 1865.  S.  392.— Eurow,  ein  neues 
optometer,  Berlin.  1863,  Ueber  die  Reihenfolge  der  Brillenbrennweiten.  Berlin.  1864;  A.  f.  O.  IX. 
2.  S.  228,  XII.  2.  S.  308.  kl.  Monatbl.  1866.  S.  29B.—J3elm7ioltz,  Beschreibung  eines  Augenspie- 
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Berlin.  1864.  S.  58.— Schuerman,  Vijfde.  Jaarl.  Verslag.  Utrecht.  1864.  S.  1. ;  kl.  Monatbl.  1864. 
S.  92,  95.— Knapp,  A.  f.  O.  VI.  2.  S.  I.—Doyer,  Derde  Jaarlijsch.  Verslag.  Utrecht.  1S62. 
S.  209.— Bonder's  Anomalien,  etc.  S.  339.—  Virsclwor,  Zesde  Jaarl.  Versl.  Utrecht.  1S65.  S.  97.— 
JBöhm,  der  Nystagmus,  etc.  Berlin.  1857.  S.  40. — Ar  it,  die  Krankheiten  des  Auges.  III.  Prag.  1S56. 
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S.  238.— H.  Cohn,  deutsche  Klinik.  I860.  Nr.  5,  kl.  Monatbl.  1SGG.  S.  188, 195.—  Cramer,  Het.  Ac- 
commodatievermogen.  Haarlem.  1853.  S.  141,  145,  146. — Fahrner,  Wien.  Jahrb.  f.  Kinderheil- 
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nach  Burow.  Ä.  f.  0.  XIII.  2.  S.  308. — Haase,  Pageustecher.  klin.  Beobachtgn.  III.  Wiesbaden. 
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2.    Hyper  metro. pia. 

Symptoms. — The  chief  symptom  of  this  disease  is  the  removal  of tie  far  point 
from  positive  infinity,  into  a  negative  distance,  and  a  consequent  ability  of  the  eye 
to  unite  convergent  rays  into  distinct  images  on  the  retina. 

1.  The  distance  of  the  far  point  may  vary  in  all  negative  values,  but  in  practice, 
hypermetropia  is  only  noticed  when  the  far  point  is  approached  to  within  a  few  feet 
of  the  eye,  on  the  optic  axis  elongated  posteriorly.  Even  then,  careful  examination 
is  often  requisite,  to  determine  with  certainty  the  negative  amount  of  distinct  vision ; 
for  the  developed  conditions  of  association  cause  the  muscles  of  accommodation  to 
be  tense,  even  when  the  optic  axes  are  parallel,  and  thus  the  hypermetropia  is  hid- 
den. "Where  there  is  greater  range  of  accommodation — hence,  especially  in  youth 
— even  high  degrees  of  hypermetropia  may  thus  remain  latent.  After  the  twenty- 
sixth  year  of  life  only  the  lower  grades  are  usually  concealed;  medium  and  high 
grades  are  always  apparent,  at  least  in  some  degree. 

The  determination  of  the  distance  of  the  far  point,  to  be  at  all  correct,  requires, 
therefore,  as  a  rule,  the  complete  relaxation  of  the  muscle  of  accommodation,  by 
repeated  instillations  of  atropine.  When  this  has  been  done,  we  must  place  con- 
vex lenses  close  before  the  hypermetropic  eye,  and  among  them  seek  the  strongest 
through  which  large  and  appropriately  illuminated  distant  objects  can  be  distinctly 
seen.  The  focal  length  of  this  glass,  minus  its  distance  from  the  eye,  gives  the  far 
point  sought,  and  its  reciprocal  is  the  grade  of  the  existing  hypermetropia. 

If  at  this  examination  the  pupil  is  widely  dilated,  the  glass  should  be  covered-,  except  a  part 
the  size  of  the  ordinary  pupil ;  otherwise  the  asymmetry  of  curvature  of  the  cornea  and  lens  shows 
itself,  and  impairs  vision.  Optometers  can  only  be  used,  when  they  are  made  with  regard  to  chosen 
negative  distances.  They  give  even  less  reliable  results  than  in  emmetropia  and  myopia.  The 
ophthalmoscope  is  serviceable  when  it  is  desired  to  determine  the  existence  of  medium  or  high 
grades  of  hypermetropia  ;  for,  since  in  this  affection,  during  complete  rest  of  the  accommodation, 
the  retina  and  choroid  are  within  the  focus  of  the  dioptric  apparatus,  this  acts  as  a  lovpt  on  the 
returning  light,  the  rays  come  out  divergent,  as  if  they  came  from  an  enlarged  upright  image 
lying  behind  the  retina.  Under  these  circumstances,  a  normal  eye  requires  only  a  simple 
illuminating  mirror  to  be  able  to  perceive  the  fundus  distinctly  in  an  upright  image. 

After  great  practice,  the  distance  between  the  two  eyes  and  the  amount  of  accommodation 
required  in  the  examining  eye,  suffice  to  estimate  the  distance  of  the  virtual  images,  and  thence 
to  reckon  the  adjustment  of  the  eye  examined.  The  object  is  more  certainly  attained,  if  convex 
glasses  are  placed  before  the  examined  eye,  and  the  strongest  lens  chosen  through,  which  the 
virtual  image  can  be  distinctly  seen  ;  for  the  image  must  lie  within  the  focal  distance  of  this  glass. 
Then,  if  the  adjustment  of  the  examining  eye  is  known,  the  refraction  of  the  examined  eye  may 
also  be  found  by  the  formula  given.  A  rough  estimate  may  be  made  from  the  apparent  size  of  the 
fundus,  especially  of  the  papilla  ;  for,  in  proportion  to  the  hypermetropia,  the  parts  appear  dimin- 
ished in  the  upright  image,  and  magnified  in  the  reverse  image.  Of  course,  the  increase  varies 
according  to  the  adjustment  of  the  examined  and  examining  eyes  at  the  time  of  examination  ; 
hence,  there  are  many  sources  of  error.  From  this  cause,  micrometric  measurements  (Colsmann) 
are  not  of  much  practical  value. 

2.  The  near  point  may  lie  at  either  a  positive  or  negative  distance  from  the  eye; 
hence  the  distance  of  distinct  vision  is  sometimes  interrupted,  again  it  is  negative 
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throughout  its  length.  This  depends,  on  the  one  hand,  on  the  position  of  the  far 
point ;  on  the  other  hand,  on  the  range  of  accommodation. 

In  many  cases  the  latter  is  normal,  or  even  excessive.  If,  then,  the  negative 
distance  of  the  far  point  is  great,  the  clear  visual  distance  in  a  positive  direction 
approaches  very  near  to  the  eye;  compared  with  the  normal,  the  near  point  appears 
hut  slightly  removed  from  the  cornea.  Like  an  emmetropic  person,  the  patient  sees 
veil  at  far  and  near  distances.  The  hypernietropia  only  shows  itself  by  the  power 
of  seeing  very  distant  objects  well  with  a  weak  convex  glass,  and  by  the  circum- 
stance that  continued  vision,  at  very  short  distances,  requires  much  greater  exertion, 
and  also  causes  fatigue  sooner  than  under  normal  circumstances. 

If  the  range  of  accommodation  is  lessened  from  any  cause,  or  if,  while  it  remains 
unchanged,  the  far  point  in  a  negative  direction  is  approached  to  the  eye,  the  near 
point  stands  at  a  considerable  distance  from  the  eye,  a  foot  or  more  off. 

The  hypermetrope,  then,  has  great  difficulty  in  reading  ordinary  type,  in  writing, 
and  similar  employments,  as  they  require  the  maximum  of  accommodation.  Very 
small  objects  which  must  be  brought  close  to  the  eye,  to  secure  a  sufficient  visual 
angle,  are  blurred  in  circles  of  dispersion,  and  are,  in  spite  of  all  exertion,  not  clearly 
perceived.  At  a  distance,  the  eye  sees  quite  sharp  and  clear  (facultative  hyper- 
metropia). 

But  the  more  the  range  of  accommodation,  or  the  relative  distance  of  the  far 
point,  decreases,  the  more  the  distance  of  the  near  point  increases,  till  it  fiually 
recedes  from  the  positive  infinity  into  negative  distance.  The  clear  visual  distance 
becomes  wholly  negative,  and  the  hypermetrope  can  no  longer  perceive  either  far  or 
near  objects  with  the  naked  eye,  so  that  only  a  number  of  rays  of  certain  converg- 
ence can  be  united  in  sharp  images  on  the  retina  {absolute  hypermetropia). 

Hypermetropia  is  usually  divided  into  facultative,  absolute,  and  relative.  By  the  latter  we  mean 
a  hypermetropia  where  the  near  point  can  only  become  positive  when  the  axes  of  vision  cross  in 
front  of  the  point  fixed  {Bonders);  in  other  words,  when  the  eye  gives  up  binocular  vision  and 
squints  inwardly.  For  in  any  eye,  no  matter  what  its  natural  refractive  state  is,  if  the  extent  of 
accommodation  be  normal,  the  near  point  may  be  brought  nearer  by  convergent,  or  the  far  point 
be  removed  by  divergent,  squint.  (E.  Bering.) 

In  facultative  hypermetropia,  the  same  method  may  be  used  for  determining  the 
near  point  as  in  myopia — that  is,  determining  the  least  positive  distance  at  which 
the  eye  can  distinctly  see  objects  of  proper  size.  In  absolute  hypermetropia,  a  con- 
vex lens,  corresponding  to  the  distance  of  the  far  point,  is  to  be  placed  before  the 
eye,  and  then  the  shortest  distance  measured,  at  which  distinct  perceptions  can.  be 
obtained  with  this  glass.  From  this  distance  and  from  the  focal  length  of  the  glass 
used,  the  distance  of  the  virtual  image  may  be  easily  reckoned  ;  then,  by  subtracting 
the  distance  of  the  glass  from  the  eye,  we  obtain  the  position  of  the  near  point. 

Inasmuch  as  the  near  point  in  facultative  hypermetropia  is  always  considerably  farther  off  than 
in  myopia,  larger  objects  should  be  used  in  this  examination,  such  as  higher  numbers  of  Jaeger's 
or  Snellen's  test-types.  In  absolute  hypermetropia,  where  the  use  of  convex  lenses  is  necessary,  this 
.  is  only  conditionally  true. 

3.  Objects  and  virtual  images  that  lie  within  the  distance  of  clear  vision  are  as 
sharply  and  clearly  seen  by  the  hypermetropic  eye  as  by  the  emmetropic,  although 
greater  exertion  of  accommodation  may  often  be  required.  Objects  and  virtual 
images  lying  beyond  the  line  of  distinct  vision  are  universally  the  more  indistinct, 
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the  larger  the  circles  of  dispersion  meeting  the  retina ;  that  is,  the  wider  the  pupil 
and  the  greater  the  distance  behind  the  retina  at  which  the  rays  of  light,  passing  the 
dioptric  apparatus,  come  to  a  focus. 

But  inasmuch  as  the  circles  of  dispersion  are  far  less  influenced  by  this  latter  factor  (from 
causes  above  mentioned),  than  by  the  diameter  of  the  pupil,  especially  as  long  as  the  lens  exists 
as  a  condensing  medium,  the  hypermetrope  acquires  tolerably  clear  perceptions  of  objects  lying 
far  within  his  near  point  in  positive  distance,  by  partially  covering,  and  as  much  as  possible  con- 
tracting the  pupil,  and  thus  perceptibly  increasing  his  clear  visual  distance  by  a  considerable 
amount  in  a  positive  direction.  He  is  accustomed,  therefore,  in  examining  near  objects,  to  blink 
as  the  myope  does,  and,  if  possible,  so  to  place  himself  that  the  object  and  the  eye  may  be  strongly 
illuminated.  By  the  exercise  of  the  maximum  of  his  power  of  accommodation  then,  not  only  is 
the  difference  of  the  posterior  converging  point  lessened,  but  the  pupil  is  more  contracted,  and, 
when  he  can  no  longer  change  the  size  of  the  circles  of  dispersion,  he  seeks  to  lessen  their  action 
by  bringing  the  object  near  to  the  eye,  since,  in  inverse  proportion  to  the  distance  of  the  object, 
the  visual  angle,  and  hence,  also,  the  bright  nucleus  of  the  circle  of  dispersion  increases,  and 
hence  the  latter  overcomes  the  indistinct  contours.  By  continued  practice,  wonderful  power  of 
doing  away  with  circles  of  dispersion  is  often  acquired,  so  that  it  is  not  rare  to  find  young  patients 
with  hypermetropia,  who,  with  the  naked  eye,  read  medium  and  even  very  fine  print,  sew,  &c, 
provided  they  can  illuminate  the  eye  and  the  object  sufficiently  to  contract  the  pupil.  Where  the 
illumination  is  weaker  and  the  pupil  more  dilated,  the  difficulty  of  adjustment  becomes  more 
evident,  and  may  even  go  so  far  that  absolute  hypermetropes  find  difficulty  in  going  about  alone, 
in  dim  twilight,  or  rather  dark  rooms. 

4.  It  is  also  important  to  note  here  that,  not  unfrequently,  in  high  degrees  of 
facultative,  and  almost  always  in  high  degrees  of  absolute,  hypermetropia,  there  is 
marked  diminution  of  sharpness  of  vision.  "With  increasing  age,  this  progresses 
much  more  rapidly  than  it  does  in  emmetropia.  This  is  partly  explained  by  the  fact 
that,  on  account  of  the  relative  distance  of  the  posterior  focus,  the  retinal  images 
appear  smaller,  partly  by  a  deficient  development  of  the  sensitive  parts  of  the  eye. 
Another  important  fact  is,  that  in  high  grades  of  hypermetropia  there  is  almost 
always  asymmetry  of  the  cornea  and  lens.  (Donders.) 

Causes. — 1.  Hypermetropia  is  often  the  symptomatic  expression  of  a  faulty  form 
of  the  eye-ball,  especially  of  an  abnormal  shortening  of  the  optic  axis.  This  defect, 
the  so-called  "  flat  formation,"  plathymorphia,  is  often  congenital,  and  frequently  here- 
ditary. "Where  it  reaches  a  very  high  grade,  it  shows  itself  very  markedly  by  the 
deep  position  and  actual  or  apparent  smallness  of  the  eye. 

On  careful  examination,  the  lateral  portions  of  the  eye  are  found  to  be  more  strongly  curved. 
In  opposition  to  the  state  in  bathymorphia,  the  globe  has  grown  more  in  width  than  in  length  ; 
it  appears  pressed  together  from  behind  forward,  that  is,  flattened  antero-posteriorly ;  and  the 
anterior  chamber  is  often  much  contracted. 

This  depends  on  the  advanced  position  of  the  lens,  and  causes  the  cornea  generally  to  appear 
somewhat  flatter.  An  actual  flattening  of  the  cornea  is  not,  however,  one  of  the  peculiarities  of 
hypermetropic  (plathymorphic)  eyes.  On  the  contrary,  in  high  grades  of  congenital  hyperme- 
tropia, where-the  cornea  is  smaller,  it  is  often  more  strongly  curved.  (Donders.).  At  the  same  time 
the  optical  summit  of  the  cornea  is  almost  always  displaced  inward.  The  axes  of  vision  and  the 
long  axes  of  the  cornea  inclose  a  far  greater  angle  than  is  the  case  in  emmetropes.  Not  unfre- 
quenWy  they  even  cut  the  cornea  so  far  inward  from  its  centeu  of  curvature,  that  when  they  are 
parallel,  the  eyes  appear  to  squint  divergently  (Bonders),  and  the  motion  outward  of  the  axes 
of  vision  is  much  limited.  (Sohuerman.)  It  is  uncertain  whether  hypermetropia  is  accompanied 
by  a  slighter  curvature  of  the  crystaline.  (Donders.)  It  is  said  that  decided  plathymorphia  is 
accompanied  by  shallow  orbits,  and  consequently  the  entire  countenance  has  aflat  appearance. 
(Donders.) 
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In  high  grades  of  congenital  hypermetropia,  the  range  of  accommodation  is  often 
limited.  In  low  and  medium  grades  of  the  facultative  form,  during  youth  it  is  often 
normal,  or,  in  some  cases,  is  even  increased.  After  the  twenty-fifth  year,  however, 
even  in  these  cases  it  evidently  decreases,  and,  on  the  commencement  of  senile  invo- 
lution, does  so  very  rapidly. 

2.  In  some  cases,  the  hypermetropia  is  developed  from  certain  diseases.  Chief 
among  these  is  paralysis  of  the  muscle  of  accommodation  (see  under  this  head),  as  it 
often  causes  decided  decrease  of  refractive  power.  The  same  has  been  observed  in 
commencing  glaucoma  and  progressive  atrophy  of  the  optic  nerve.  {Ed.  Jaeger.) 

Diminution  of  convexity  of  the  different  surfaces  of  the  dioptric  apparatus  may  be  here  men- 
tioned. Under  this  head  come  those  cases  of  flattening  of  the  cornea,  which  result  from  shrinkage 
of  the  cicatrices  of  extensive  ulcers.  Flattening  of  the  crystaline,  as  a  result  of  retrogressive  par- 
tial cataract,  is  a  more  frequent  cause.  Of  course  hypermetropia,  arising  from  these  causes,  may 
vary  to  any  extent;  usually,  however,  it  is  of  high  grade,  and  rarely  pure,  as  the  curvatures  thus 
caused  are  generally  irregular,  and  hence  the  symptoms  of  irregular  astigmatism  are  very  marked. 
At  the  same  time  the  accommodation  is  always  limited  if  not  entirely  removed.  In  corneal  flat- 
tening, this  is  caused  by  extensive  anterior  synechia ;  in  flattening  of  the  lens,  by  the  total  change 
of  the  mechanical  requirements  for  the  action  of  the  muscle  of  accommodation. 

3.  A  further,  very  frequent,  source  of  hypermetropia  is  cataract  operations,  or 
any  thing  that  removes  the  lens  from  the  optic  axis.  The  hypermetropia  thus 
caused  is  always  absolute  and  of  a  high  grade,  the  negative  distance  of  the  far  point 
is  very  short,  so  that  convex  lenses  of  very  short  focus  are  required.  The  variation 
between  different  cases  depends  mostly  on  differences  in  the  natural  forms  of  the 
eye.  In  very  myopic  eyes,  the  hypermetropia  caused  by  aphakia  is  usually  less 
than  one  fourth ;  in  other  cases  it  is  over  that  amount.  Under  such  circumstances 
the  power  of  accommodation  is  entirely  lost.  Cases  may  occur  now-and-then,  where 
eyes,  that  have  lost  their  lenses,  retain  the  power  of  seeing  objects  at  different  dis- 
tances, with  a  suitable  lens,  or  without  one.  But  this  depends  on  an  unusual  asym- 
metry of  the  cornea,  on  a  very  marked  regular  corneal  astigmatism.  {Donders.)  This 
may  be  assisted  by  a  very  narrow  pupil  and  the  cultivated  power  of  suppressing 
circles  of  dispersion.  These  case3  of  such  excellent  vision  are  relatively  very  rare. 
As  a. rule,  besides  the  loss  of  accommodation,  there  is  a  decided  diminution  of  sharp- 
ness of  vision,  which  is  caused  by  the  frequent  occurrence  of  opacity  of  the  posterior 
capsule  and  vitreous,  after  the  extraction  of  the  lens ;  sometimes,  also,  by  irregular 
curvature  of  the  cornea. 

4.  Most  frequently  hypermetropia  is  caused  by  the  senile  degeneration  of  the 
lens — that  is,  by  the  flattening  of  the  crystaline,  accompanying  its  increase  of  consist- 
ence and  the  consequent  increase  of  the  regularity  of  the  density  in  the  different 
layers.  These  very  peculiar  physiological  circumstances  always  show  themselves 
first  by  a  decrease  of  the  extent  of  accommodation,  also  by  a  removal  of  the  near 
point ;  the  simultaneous  lessening  of  the  natural  refractive  condition  of  the  eye — that 
is,  the  removal  of  the  far  point — is  hidden  by  involuntary  contraction  of  the  muscle  cf 
accommodation.  It  requires  the  powerful  action  of  mydriatics  to  render  it  evident. 
In  eyes  that  have  been  normal-sighted,  it  appears  as  if  there  were  only  a  question  of 
an  anomaly  of  accommodation,  of  a  lessening  of  the  distance  of  clear  vision  from  a 
simple  increase  of  the  distance  of  the  near  point ;  that  is,  of  a  condition  which  was 
formerly  described  as  far-sightedness  (presbyopia,  in  the  strict  sense  of  the  word). 
"With  increasing  senescence  of  the  lens,  however,  the  error  of  refraction  becomes 


604  HYPERMETROPIA. 

evident  and  increases  more  and  more ;  while  simultaneously,  on  account  of  increas- 
ing opposition  of  the  lens  to  accommodative  change  of  form,  and  finally  on  account 
of  senile  decrease  of  strength  of  the  muscle,  the  extent  of  accommodation  diminishes 
in  more  rapid  progression.  The  apparently  pure  error  of  accommodation  is  always 
more  prominent  than  the  actual  affection,  which  is  a  hypermetropia  combined  with 
a  decided  limitation  of  accommodation.  (See  Course.)  According  to  the  axiom :  a 
potiori  fit  denomination  the  great  frequency  of  cases  from  this  cause  justifies  the 
original  designation  of  this  error  of  refraction  as  hyperpresbyopia. 

The  Course  and  Results  vary  greatly  according  to  the  cause  of  the  affection. 

1.  Decided  plathymorphia  is  rarely  observed  in  babes.  It  usually  begins  ia 
childhood,  and  increases  gradually,  as,  with  the  growth  of  the  body,  the  disproportion 
between  the  different  diameters  of  the  eye  increases.  {Ed.  Jaeger.)  On  the  comple- 
tion of  growth,  however,  the  form  of  the  eye-ball  appears  to  become  settled,  and  a 
further  decrease  of  the  refraction  appears  to  depend  solely  on  increased  density  of 
the  lens,  and  hence  to  accompany  limitation  of  the  accommodation. 

Exceptionally,  the  hypermetropia  caused  by  plathymorphia  during  youth  decreases,  and  the 
negative  far  point  recedes  from  the  eye,  and  the  positive  infinity  approaches  it.  {Graefe.)  For 
possibly,  during  further  growth  of  the  eye-ball,  the  disproportion  between  the  different  diam- 
eters may  be  removed  by  the  more  rapid  growth  of  the  eye  in  the  long  diameter.  It  is  also 
possible  that  constant  strain  of  the  eyes  for  near  vision,  as  occurs  during  school-life,  may  excep- 
tionally have  the  same  effect  in  hypermetropic  as  in  myopic  eyes.  It  is  quite  certain  that,  under 
such  circumstances,  posterior  staphyloma  occurs,  and  greatly  diminishes  the  amount  of  the 
hypermetropia,  or  even  converts  it  into  myopia.  In  the  case  of  an  engineer-officer,  which  was 
recently  observed,  the  previously  existing  binocular  hypermetropia  of  one  thirteenth  became  my- 
opia one  ninth  in  the  right  eye,  while  the  left  eye  remained  the  same.  In  this  connection  it  must 
not  be  forgotten  that  continued  exercise  of  accommodation  may  cause  increased  convexity  of  the 
lens.  {Cramer.)  Moreover,  the  diminution  of  the  error  of  refraction  may  be  only  apparent,  and 
may  depend  on  increased  contraction  of  the  pupil,  as  well  as  on  the  increased  power  that  prac- 
tice gives  of  suppressing  the  circles  of  dispersion. 

At  the  commencement  of  student-life,  plathymorphia  is  often  accompanied  by 
convergent  squint,  and  most  cases  of  convergent  strabismus,  developing  at  this  age, 
affect  hypermetropes.  {Bonders.)  But  the  pathogenetic  connection  between  the 
two  has  hitherto  been  insufficiently  or  falsely  explained.  It  undoubtedly  depends 
on  the  great  distance  of  the  near  point,  and  on  the  power  of  the  eye  to  increase  its 
refraction  by  excessive  convergence  of  the  visual  axes,  and  by  giving  up  binocular 
vision.  The  position  of  the  axes  of  vision,  the  large  angle  that  they  iüclose  with 
the  long  axis  of  the  cornea,  together  with  the  shape  of  the  eye,  can  only  facilitate 
the  deviation.  The  true  cause  is  evidently  the  attempt  to  obtain  distinct  images  of 
objects,  that  from  their  small  size  must  be  brought  nearer  to  the  eye  than  is  possible 
in  binocular  vision.  Moreover,  under  such  circumstances,  the  tension  of  the  muscle 
of  accommodation  and  of  the  internal  recti  is  already  great,  hence  it  is  but  a  step  to 
the  forced  action  of  the  latter.  But  if  the  hypermetrope  has  once  found  a  way  to 
increase  the  sharpness  of  his  perceptions,  the  morbid  state  will  recur  as  often  as 
there  is  cause  for  it ;  with  habit  the  deviation  becomes  easier,  the  squint  becomes 
periodic,  and  finally  permanent,  for,  as  a  result  of  the  excessive  use,  the  muscle 
hypertrophies  and  acquires  a  permanent  preponderance  over  its  antagonist.  So  the 
use  of  correcting  lenses,  as  a  prophylactic,  is  evident.  The  neutralization  of  the 
existing  hypermetropia  removes  the  requirements  for  forced  straining  of  the  muscle. 
This  also  explains  why  the  inclination  to  squint  is  unproportionately  great  in  the 
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lower  grades  of  hypermetropia,  and  less  in  the  medium  and  higher.  For,  in  tho 
latter  cases,  even  the  increase  of  refraction  that  accompanies  excessive  convergence 
no  longer  gives  distinct  images  of  near  objects,  nor  does  it  even  materially  diminish 
the  diameter  of  the  circles  of  dispersion.  Hence  there  is  no  inducement  for  the 
forcible  deviation  of  either  eye. 

It  seems  certain  also,  that  in  childhood,  while  the  entire  lens  is  soft,  the  differ- 
ence of  refraction  in  binocular  vision,  and  where  there  is  squint  of  one  eye,  is  far 
greater  than  it  is  later  in  life.  At  forty  years  it  is  very  slight.  In  accordance  with 
this,  converging  strabismus  rarely  if  ever  develops  at  or 'after  puberty.  Its  occur- 
rence is  intimately  associated  with  childhood.  Later  in  life,  hypermetropes  are 
subject  to  accommodative  asthenopia.  This  may  occur  early,  when  the  hyperme- 
tropia is  congenital,  but,  as  a  rule,  it  does  not  come  on  till  about  the  twenty-fifth 
year,  when  the  increasing  density  of  the  lens  offers  greater  opposition  to  accom- 
modation. With  increasing  density  of  the  lens,  accommodation  is  diminished,  just 
as  in  normal  or  myopic  eyes.  Subsequently,  from  flattening  and  regular  partition 
of  the  density  in  the  different  layers  of  the  lens,  there  is  a  shortening  of  the  distance 
of  the  negative  far  point ;  the  hypermetropia  increases. 

2.  In  eyes  deprived  of  the  lens,  the  focus  of  the  dioptric  apparatus  can  not  vary 
much. 

3.  Of  course,  the  senile  form  of  hypermetropia,  the  so-called  far-sightedness  or 
presbyopia,  occurs  late  in  life.  But  the  time  when  the  increased  consistence  of  the 
lens  becomes  perceptible,  and  the  point  to  which  it  advances  at  a  certain  age,  varies 
in  different  persons,  and  depends  chiefly  on  the  earlier  or  later  commencement  of 
senile  involution  and  its  rate  of  increase. 

Those  limitations  of  accommodation  that  occur  in  youth,  after  exhausting  illness, 
and  cause  the  same  symptoms  as  presbyopia,  can  not  be  referred  to  it.  They  are 
temporary  states  that  pass  away  during  convalescence,  as  the  muscle  becomes 
stronger.  In  general,  we  may  consider  the  second  half  of  the  fortieth  year  as  the 
epoch  when  emmetropes  become  far-sighted.  TThere,  under  normal  circumstances, 
the  diminution  of  accommodation  is  quite  marked  earlier,  or  is  accompanied  by 
manifest  hypermetropia,  the  latter  is  almost  always  congenital.  On  the  other  hand, 
where  it  occurs  much  later,  or  where,  even  at  advanced  age,  the  patient  can  read 
ordinary  print  in  a  good  light,  without  straining,  we  may  suspect  an  original  myopia. 
(Donders.) 

The  commencement  of  the  disease  shows  itself  only  by  the  increasing  difficulty 
of  exciting  and  maintaining  the  correct  adjustment  of  the  dioptric  apparatus  for 
very  small  objects,  which  must  be  brought  near  to  the  eye.  In  individuals  who 
rarely  or  never  employ  themselves  about  these  minute  objects,  it  is  generally  over- 
looked. 

If  the  disease  increases,  accommodation  for  a  few  inches  distant,  and  the  clear 
perception  of  small  objects,  as  in  reading  fine  print,  become  totally  impossible. 
The  presbyope  then  finds  difficulty  in  reading  even  ordinary  type,  bad  writing,  in 
sewing,  and  especially  in  employments  which  require  decided  approximation  of  the 
object,  and  which  normal  eyes  can  follow  for  a  long  time  without  difficulty.  There- 
fore, the  affection  becomes  very  unpleasant  in  weak  light,  where  the  object  must  be 
brought  nearer  to  the  eye.  Far-sighted  persons  require  stronger  artificial  light  than 
normally-sighted  ones.  They  must  bring  the  object  into  the  most  favorable  fight  to 
magnify  its  salient  points  somewhat,  and,  by  contraction  of  the  pupil,  diminish  the 
influence. of  the  circles  of  dispersion. 
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But,  even  under  the  most  favorable  circumstances,  the  exercise  of  accommoda- 
tion necessary  to  such  employments,  soon  exceeds  the  given  power  of  the  organ  in 
question.  The  muscle  of  accommodation,  which,  on  account  of  the  increased  dis- 
tance of  the  near  point,  must  contract  almost  to  the  maximum,  to  bring  the  lens  to 
the  necessary  convexity,  soon  tires,  and  at  the  same  time  very  disagreeable  painful 
feelings  are  developed  in  the  ciliary  region.     (See  Asthenopia.) 

Finally,  with  progressive  hardening  of  the  lens,  and  increasing  senile  involution 
of  the  muscle  of  accommodation,  the  near  point  recedes,  and  renders  such  employ- 
ments impossible  for  the  naked  eye.  The  patient  can  only  see  objects  which  give 
a  sufficient  visual  angle  when  at  a  distance  of  some  feet.  The  near  point  never 
recedes  beyond  positive  infinity,  however ;  the  normal-sighted  eye  that  has  become 
hypermetropic  retains  sharp  vision  for  distant  objects;  its  hypermetropia  always 
remains  facultative. 

Treatment. — We  can  scarcely  effectually  prevent  the  development  and  increase 
of  the  disease ;  but  treatment  is  very  serviceable  in  decreasing  and  removing  the 
dangers  that  accompany  hypermetropia.  The  second  indication,  partly  included  in 
the  first,  aims  at  neutralizing  the  abnormal  adjustment  of  the  dioptric  apparatus, 
and  at  avoiding  the  injuries  arising  from  the  improper  use  of  glasses. 

1.  In  a  prophylactic  point  of  view,  similar  rules  obtain  as  in  decided  elongation 
of  the  eye.  It  is  necessary,  above  all,  that  children  with  plathymorphic  eyes  should 
not  learn  to  read,  write,  &c,  too  soon;  otherwise  the  above-mentioned  evils,  espe- 
cially strabismus,  occur. 

Besides  this,  it  is  of  the  highest  importance  to  wear  suitable  and  correctly-made 
spectacles.  It  would  be  a  great  error  to  urge  tender  age  as  a  ground  against  their 
use.  On  the  contrary,  if  any  thing  besides  care  of  the  eyes  can  obviate  the  above- 
mentioned  clangers,  it  is  the  rational  use  of  suitable  spectacles.  Still,  we  must  not 
overlook  the-  fact  that  spectacles  can  not  entirely  replace  the  normal  form  of  the 
eye,  since  faults  not  to  be  avoided  cling  to  them,  and  especially  that  their  conju- 
gate foci  increase  and  diminish  in  different  proportions ;  so  that  a  plathymorphic  eye, 
with  a  suitable  glass,  is,  under  all  circumstances,  inferior  to  a  normal  eye  in  power. 
To  avoid  injury,  this  should  be  well  noted  in  the  choice  of  a  means  of  livelihood. 
As  a  general  thing,  it  may  be  considered  as  certain,  that  plathymorphic  individuals 
can  not,  without  great  danger,  engage  in  an  employment  which  requires  continued 
sharp  vision  at  near  distances. 

2.  The  spectacles  should  throw,  icithin  the  clear  visual  distance,  virtual  images 
of  objects  which  lie  beyond  it,  or  which  require  for  their  perception  excessive  action 
of  accommodation.  These  images  should  be  formed  at  such  distances,  and  of  such 
dimensions,  that  they  can  be  as  clearly  seen  as  by  normal  eyes  under  a  proportionate 
strain  of  the  muscle  of  accommodation,  with  a  proper  visual  angle.  Convex  lenses 
alone  can  answer  these  requirements.  The  manner  in  which  these  must  act  varies, 
however,  according  to  the  leDgth  and  position  of  the  clear  visual  distance,  and 
according  to  the  given  distance  of  the  object. ' 

a.  In  low  grades  of  hypermetropia,  especially  in  its  senile  form,  the  so-called 
presbyopia  or  far-sightedness,  as  the  distance  of  clear  vision  is,  for  the  most  part,  posi- 
tive, and  the  near  point  three  to  two  feet,  or  even  only  some  inches,  removed  from  the 
cornea,  the  patient  can  use  the  spectacles  only  for  reading,  writing,  and  any  other 
employments  which,  of  themselves,  or  on  accountvof  the  smallness  of  the  object, 
require  sharp  vision  at  short  distances.    It  is  here  a  question,  then,  of  forming 
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upright  and  appropriately-enlarged  virtual  images  of  objects  at  a  certain  distance, 
at  a  somewhat  greater  positive  distance  from  the  eye.  Hence,  convex  lenses  are 
necessary  which  act  as  loupes — that  is,  have  a  greater  focal  distance  than  the  dis- 
tance of  the  object. 

To  find  a  glass  which  removes  the  virtual  images  just  so  far  in  the  clear  line  of 
vision,  that  they  can  be  perceived  under  an  action  of  accommodation  equal  to  that 
under  'normal  circumstances,  it  first  becomes  necessary  to  measure  the  distance  at 
which  the  hypermetrope  can,  with  the  naked  eye,  distinctly  see  objects  of  suitable 
size  with  moderate  exercise  of  accommodation,  that  is,  easily  and  for  a  long  time. 
Then  the  distance  is  to  be  determined  at  which  a  normal  eye  places  itself  from  the 
objects  with  which  the  hypermetrope  wishes  to  occupy  himself.  The  products  of 
these  two  amounts,  divided  by  their  difference,  gives  the  focus  of  the  required  glass. 
In  these  cases,  since  the  distance  of  the  image  is  considerable,  the  distance  of  the 
glasses  from  the  eye  is  of  little  importance,  and  can,  without  erring  much,  be  left 
out  of  consideration. 

This  theoretical  choice  does  not,  however,  take  into  consideration  the  fact,  very  important  in 
practice,  that  in  hypermetropic  and  normal  eyes,  the  circumstances  of  association  between  the 
muscle  of  accommodation  and  the  internal  recti,  which  cause  axis-convergence,  is  varied.  The 
strain  of  accommodation  in  hypermetropic  eyes  at  a  like  distance  of  the  object — that  is,  with 
similar  convergence  of  the  axis — is  greater  than  in  normal-sighted  eyes.  But  the  misproportion 
still  increases  when  the  hypermetropia  is  caused  by  senile  involutions  of  the  eye,  for  the  muscle 
of  accommodation  has  to  act  against  increasing  opposition,  and,  finally,  becomes  weaker.  Hence, 
these  glasses  are  frequently  found  too  strong;  that  is,  they  compel  the  muscle  of  accommodation 
to  a  relaxation  greater  than  corresponds  to  the  developed  circumstances  of  association.  But  this 
is  not  borne;  the  patient  soon  feels  tired;  symptoms  of  vascular  and  nervous  irritation  show 
themselves,  and  by  forced  use  of  unsuitable  glasses,  asthenopia  and  other  unfortunate  effects  may 
easily  result.  Inasmuch  as  in  such  cases  no  certain  bounds  can  be  placed  for  the  change  of 
circumstances  of  association  (since  it  is  influenced  by  too  many  not  sufficiently  explained  causes) 
it  is,  on  the  whole,  better  to  renounce  the  theoretical  determination  of  the  focal  distance  in  such 
cases,  and  to  depend  on  a  scale  sanctioned  by  experience. 

Where  the  removal  of  the  near  point  is  not  as  yet  very  marked,  and  the  functional 
disturbance  shows  itself  only  by  difficulty  of  keeping  the  dioptric  apparatus  adjusted 
for  small  objects  for  a  long  time,  with  poor  illumination — that  is,  in  the  very  com- 
mencement of  far-sightedness — as  a  rule,  convex  glasses  of  forty,  thirty-six,  thirty- 
two,  or  twenty-eight  inches'  focus  suffice.  If  the  near  point  removes  to  twelve, 
fourteen,  or  even  twenty  inches,  glasses  of  twenty-six,  twenty-four,  or  twenty-two 
inches'  focal  length  are  required  for  its  correction.  The  most  suitable  number  will 
then  be  found  by  examination. 

Some  care  is  here  necessary  to  avoid  error ;  for  many  patients  appear  untrustworthy  in  their 
judgment  of  the  distinctness  to  be  obtained  through  different  glasses.  They  often  find  several 
numbers  excellent,  without  being  able  to  distinguish  the  best.  Hence,  it  is  well  to  ask,  which 
glasses  makes  the  type  look  llaclcest.  They  usually  answer  this  question  more  readily,  and  fix 
more  certainly  on  the  suitable  glass.  It  is  also  necessary  to  attend  to  the  apparent  enlargement 
at  a  short  distance  of  objects  seen  through  the  glass.  If,  for  instance,  ordinary  type,  seen  from  the 
normal  distance,  twelve  inches,  appears  much  magnified,  it  indicates  that  an  excessive  amount  of 
accommodation  (corresponding  to  the  angle  of  convergence)  is  thrown  out  of  use,  that  is,  the 
ciliary  muscle  is  too  much  relaxed;  the  spectacles  could  not  be  worn  long,  being  too  strong. 
Slight  enlargements  are  not  important,  they  are  even  unavoidable  at  first ;  for  the  very  object  of 
the  spectacles  is  to  relax  the  accommodation  during  near  vision  ;  they  disappear  as  the  patient 
becomes  accustomed  to  the  use  of  the  glasses. 
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On  account  of  this  change,  after  using  suitable  glasses  for  a  while,  the  patient  becomes  unable 
to  attain  the  convergence  requisite  for  near  vision  with  the  corresponding  accommodation ;  using 
the  naked  eye,  he  must  remove  small  objects  further  than  was  previously  necessary.  Hence, 
he  finds  it  more  difficult  to  read,  write,  &c,  without  glasses  than  he  did  formerly,  or  he  can  not 
do  such  work  at  all.  So  patients  readily  think  the  disease  is  worse,  and  blame  the  glasses  for  it. 
Hence  the  fear  of  beginning  the  use  of  glasses.  This  should  be  explained  by  the  physician  when 
ordering  spectacles.  {Graefe.) 

o.  In  medium  grades  of  hypermetropia,  which  generally  depend  on  plathymorphia, 
and  where  the  greater  part  of  the  line  of  distinct  vision  is  negative,  convex  glasses 
are  absolutely  necessary  for  near  vision,  and  are  often  very  useful  for  distant  vision, 
for  this  always  demands  a  considerable  and  occasionally  the  maximum  exercise  of 
available  accommodation.  Under  such  circumstances,  the  glasses  no  longer  act  as 
loupes,  their  indication  is  to  bring  convergent  rays  to  the  cornea ;  hence,  as  a  rule, 
their  focal  distance  must  be  less  than  the  distance  of  the  object.  It  usually  varies 
between  sixteen  and  ten  inches. 

The  requisite  number  of  the  glasses  is  best  determined  by  direct  examination ; 
the  glass  suited  for  distant  vision  is  most  certainly  and  readily  found  by  successively 
placing  convex  glasses  of  decreasing  focal  length  before  the  eye,  and  looking  at 
distant  objects  of  suitable  size  and  illumination,  but  especially  such  as  have  sharp 
outlines.  Then  the  glass  sought  will  be  the  strongest,  with  which,  on  repeated  trials, 
such  objects  can  be  distinctly  perceived  for  a  long  time  without  fatigue. 

To  be  quite  sure  that  we  have  chosen  the  proper  glass,  we  may  hold  a  weak  concave  or  convex 
lens  before  it,  and  test  its  influence  on  the  clearness  of  the  perceptions.  If  this  increases  on  using 
a  concave  lens,  the  glass  is  too  strong;  but  if  it  remains  the  same,  or  increases  on  using  a  convex 
lens,  the  glass  is  too  weak. 

If  the  range  of  accommodation  is  normal,  the  same  convex  lens  answers  for  near 
and  distant  vision. 

But  inasmuch  as,  in  medium  degrees  of  hyperrnetropia,  the  accommodation  is 
often  much  limited,  it  is  frequently  necessary  to  order  a  somewhat  stronger  glass 
for  reading,  writing,  and  similar  employments. 

Of  course,  the  developed  conditions  of  association  play  an  important  part  here 
also.  (Donders.)  They  are  particularly  felt  in  the  choice  of  the  first  glasses,  espe- 
cially if  these  are  not  used  till  mature  age,  or  if  the  relative  accommodation  is 
slight. 

Perfect  correction  of  the  error  of  refraction,  at  the  commencement,  is  often  im- 
possible. The  disturbance  of  the  requisite  combinations  of  innervation  often  causes 
insupportable  asthenopia.  "We  are  then  obliged  to  content  ourselves  with  only  a 
partial  neutralization  of  the  hypennetropia,  and  gradually  approach  the  proper 
focus,  as  the  eye  becomes  accustomed  to  the  use  of  glasses. 

In  determining  the  neutralizing  glass,  the  conditions  of  association  allow  us  to  attend  only  to 
that  portion  of  the  hypermetropia  that  is  manifest.  If  the  latent  portion  is  also  corrected,  the 
disturbance  of  innervation  is  always  painful,  and  scarcely  supportable.  After  using  the  partially 
correcting  spectacles  for  a  while,  a  certain  amount  of  the  latent  hypermetropia  becomes  manifest. 
The  patient  sees  farther  with  the  glass  than  he  did  previously,  and  soon  finds  it  necessary  to 
diminish  the  focus.  Some  hypcrmetropes  must  soon  increase  to  higher  numbers,  till  the  existing 
errors  of  refraction  and  accommodation  are  satisfied.  Then. a  change  will  only  be  necessary  at 
long  intervals,  corresponding  to  the  progress  of  senile  involution. 

Where  circumstances  render  it  difficult  to  procure  several  glasses  at  short  intervals,  the  first 
spectacles  may  be  chosen  somewhat  stronger  than  is  suited  for  the  conditions  of  association  at 
the  time.    But  the  patient  must  be  admonished  to  limit  their  use  as  much  as  possible,  to  employ 
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them  only  under  the  most  favorable  circumstances,  good  day-light,  &c.    If  rightly  used,  the 
glass  will,  in  a  short  time,  not  only  be  well  borne,  but  will  be  an  actual  benefit. 

c.  In  high  degrees  of  hypermetropia,  where  the  clear  visual  distance  throughout 
its  length  is  negative,  and  both  of  its  ends  are  near  to  the  eye,  glasses  are  indispens- 
able for  both  near  and  distant  vision.  For  deciding  the  necessary  focal  lengths, 
which  vary  between  two  and  eight  inches,  the  rules  given  under  b  suffice.  Here 
different  glasses  are  almost  always  necessary  for  seeing  near  and  distant  objects,  as 
the  range  of  accommodation  is  nearly  always  diminished  in  such  cases,  and  is  even 
reduced  to  nothing ;  for  example,  in  the  forms  dependent  on  loss  of  the  lens. 

Theoretically,  in  the  latter  cases,  a  separate  glass  should  be  used  for  each  distance.  Practi- 
cally, however,  two  diö'erent  lenses  suffice.  For  the  power  thus  lost  is  sufficiently  replaced  by 
circumstances  which  supplement  the  accommodation.  Besides  this,  the  patient  can  assist 
himself  by  moving  the  glasses.  For  inasmuch  as,  in  absolute  hypermetropia,  glasses  of  a  few 
inches'  focus  are  always  necessary,  the  distance  of  the  spectacles  from  the  eye  has  a  perceptible 
influence  on  the  position  of  the  virtual  image  in  the  line  of  distinct  vision.  An  increase  of  the 
distance  by  a  quarter  or  half  an  inch  is  most  always  sufficient  to  render  glasses  of  intermediate 
focus  superfluous. 

3.  "Where  both  eyes  are  hypermetropic  and  act  together  in  vision,  even  if  in  dif- 
ferent degrees,  binocular  spectacles  with  glasses  of  the  same  focus  should  always  be 
used.  If  the  length  and  position  of  the  clear  line  of  vision  of  the  two  eyes  differ 
decidedly,  in  choosing  the  focus  of  the  glasses  to  be  used  for  far  and  near  vision, 
the  choice  should  always  be  given  to  that  eye  which  is  principally  used  for  the  said 
distance. 

The  reasons  for  this  are  analogous  to  those  that  come  in  question  in  the  choice  of  concave 
glasses  for  short-sighted  eyes.  It  is  chiefly  the  difference  in  size  of  the  images  which  renders 
great  difference  in  the  focus  of  the  two  glasses  unbearable. 

This  difference  also  does  not  permit  the  neutralization  of  the  hypermetropia,  when  the  error  is 
confined  to  one  eye,  and  the  other  is  serviceable  to  such  a  degree  as  to  be  used  for  sharp  vision 
at  a  certain  distance,  or  even  at. far  and  near  distances.  Where  one  lens  has  been  lost  from  opera- 
tion for  cataract  or  by  accident,  the  use  of  a  suitable  lens  for  that  eye  should  be  avoided  as  long 
as  the  other  eye  is  sharp-sighted. 

Convex  glasses  also  are  best  fastened  in  spectacle-frames.  In  low  grades  of 
hypermetropia,  where  very  great  focal  lengths  are  sufficient,  an  eye-glass  may,  it  is 
true,  be  used  without  harm,  as  here  the  distance  of  the  glass  from  the  eye  and  the 
prismatic  deviation  are  unimportant.  In  high  grades  of  hypermetropia,  where 
strong  glasses  are  used,  the  two  difficulties  above  mentioned  are  much  felt.  Hence  it 
is  of  the  greatest  importance  to  fix  the  glasses  in  a  certain  position  before  the  eye. 
This  can  only  be  done  by  spectacles.  Here  also,  as  a  general  rule,  the  glasses  should 
stand  as  near  as  possible  to  the  eye,  and  their  axes  correspond  with  the  visual  axes, 
or  at  least  meet  them  at  a  very  small  angle. 

4.  It  is  advised  to  wait  several  weeks  after  cataract  operations  before  permitting 
the  use  of  glasses.  Firstly,  because  the  necessary  examinations  for  determining  the 
proper  focal  length  are  not  entirely  free  from  danger  to  the  still  sensitive  eye ; 
secondly,  because  these  examinations  shortly  after  the  operation  seldom  attain  the 
end,  and  the  patient  is  soon  obliged  to  change  his  glass ;  thirdly  and  chiefly,  the  decided 
defects  attached  to  strong  glasses  are  a  source  of  irritation,  inasmuch  as,'in  spite  of 
the  many  defects  of  the  retinal  images  obtained,  the  eye  endeavors  to  see  distinctly. 

5.  Of 'course,  as  the  hypermetropia  increases  (as  it  usually  does  in  old  age), 
glasses  of  shorter  focus  must  be  chosen  from  time  to  time.     But  if,  in  far-advanced 

39      - 


610  HTPERMETBOPIA. 

senile  involuticm,  sharpness  of  vision  also  decreases  considerably,  spectacles  will  often 
be  insufficient;  strong  "reading  glasses"  will  be  required.  (Graefe.)  Generally, 
they  can  only  be  used  for  monocular  vision  (Bonders,)  and  in  high  degrees  of  abso- 
lute hypermetropia  they  must  be  used  with  proper  spectacles. 

Authorities. — Janin,  Abhandlgn.  u.  Beobacht,  Aus  dem  Franz.  von  Seile.  Berlin.  1788.  S.  373. — 
Stellwag,  Sitzungsbericte  der  Wien.  k.  Akad.  der  Wiss.  XVI.  1853.  S.  232  et  seq.  Ophtb.  II.  S.  360- 
379._ Bonders,  A.  f.  0.  IV.  1.  S.  319,  323-329 ;  VI.  1.  S.  73  et  seq.  VI.  2.  S.  210,  228,  231 ;  VII.  1. 
S.  155,  162,  167  ;  IX.  1.  S.  99  et  seq.;  Anomalien  der  Eefr.  u.  Acc.  Wien.  1866.  S.  74 et  seq.— Ed. 
Jaeger,  Einstellungen  des  dioptr.  Apparates  Wien.  1861.  S.  20  et  seq. — Hasner,  kl.  Vorträge, 
Prag.  1860.  S.  99-104,  226.—  Graefe,  A.  f.  O.  II.  1.  S.  160  et  seq.  kl.  Monatbl.  1865,  S.  343,  345,  392. 
—  Colsmann,  deutsche  Klinik,  1865,  Nr.  23. — E.  Hering,  verbal  communications. — Schuerman, 
vijfde  Jaarlijhsch,  Verslag,  Utrecht.  1864.  S.  1.;  kl.  Monatbl.  1864.  S.  92,  100.—  Gramer,  Het 
accommodatie-vermogen.  Haarlem.  1853,  S.  118  et  seq. — Scliweigger,  Vorlesgn.  über  den  Gebrauch 
des  Augenspiegels,  Berlin.  1864,  S.  58. — Haas,  Derde  Jaarlijhscb,Verslag,  Utrecht.  1862,  S.  137. — 
Hagel,  A.  f.  O.  XII.  1.  S.  25.— Girauä-Teulon,  Congress  intern,  d'ophth.  1863,  P.  104.— Gerold,  A. 
f.  0.  XII.  1.  S.  31. —  0.  Becker,  kl.  Monatbl.  1866,  S.  54-56. — Burow,  ein  neues  optometer,  Berlin, 
1863,  S.  12  et  seq.—  Haase,  Pagenstecber  kl.  Beobacht.  III.  Wiesbaden,  1866.  S.  109. 


3.    Abnormal    Regular   Astigmatism. 

o  o 

Symptoms. — This  affection  is  characterized  by  a  decided,  difference  of  refraction, 
in  the  different  meridional  planes  of  the  dioptric  apparatus,  and  a  consequent  diminu- 
tion of  sharpness  in  vision. 

1.  The  disturbance  of  vision  is  a  necessary  symptom,  for  that  distinguishes  ab- 
normal from  normal  astigmatism,  which  exists  in  almost  all  eyes.  Much  larger 
visual  aDgles,  than  usual,  are  required  in  distant  as  well  as  in  near  vision,  to  give 
moderate  distinctness ;  occasionally  this  even  goes  so  far  as  to  make  us  suspect 
the  existence  of  amblyopia. 

Moreover,  with  equal  want  of  symmetry  of  the  meridian,  the  diminution  of  sharpness  of  vision 
is  not  always  the  same  ;  dilatation  of  the  pupil  increases,  while  contraction  often  conceals  most 
of  it.  Persons  who  employ  themselves  mostly  with  large  objects  often  do  not  notice  even  high 
grades  of  astigmatism  ;  but  in  reading,  writing,  and  particularly  in  fine  work,  even  slight  degrees 
are  very  annoying  and  require  correction.  •• 

If  the  natural  refractive  state  is  at  the  same  time  myopic  or  hypermetropic,  the 
sharpness  of  vision  may  be  considerably  increased  by  suitable  concave  or  convex 
glasses,  but  it  always  remains  much  less  than  that  of  normal  eyes.  In  such  cases, 
the  maximum  of  correction  is  not  limited  to  one  glass,  but  the  focus  may  vary  within 
certain  limits,  without  materially  increasing  or  diminishing  the  clearness ;  this  is 
explained  by  the  relative  length  of  the  focal  distance  (brennstrecke).  {Knapp,  Bon- 
ders.) Some  patients  find  from  their  own  observation,  that  by  placing  their  glasses 
obliquely,  they  increase  their  usefulness. 

For,  under  these  circumstances,  only  those  rays  enter  the  pupil  which  have  passed  through 
the  axis  of  the  glass.  On  account  of  the  size  of  their  angle  of  incidence,  the  remaining  rays  are 
partly  reflected,  partly  so  much  deviated  that  they  do  not  greatly  impair  the  distinctness  of  the 
other  images.  Thus,  in  one  meridian,  the  correction  is  great,  while  in  the  other  meridians  the 
rays  are  partly  arrested ;  the  obliqely  placed  glass  to  some  extent  answers  the  purpose  of  a 
stenopäic  fissure. 

Horizontal  and  vertical  lines,  as  well  as  objects  that  lie  principally  in  these  direc- 
tions, are  most  distinctly  seen  wben  the  head  is  held  in  a  certain  upright  or  oblique 
position.  (Knapp,  Bonders?) 

Kot  a  few  astigmatics  have  themselves  noticed  this  difference,  and,  in  describing  their  condi- 
tion, speak  particularly  of  it.  Others,  without  knowing  it,  have  learned  empirically  to  overcome 
the  difference  by  placing  the  head  or  the  object  in  a  certain  position.  For  instance,  in  reading 
or  writing,  they  place  the  paper  so  that,  instead  of  being  horizontal,  the  lines  are  vertical  or  very 
oblique.  Some  persons,  after  much  practice,  are  thus  enabled  so  much  to  overcome  high  grades 
of  regular  astigmatism  as  to  be  able  to  do  even  the  finest  work.    (Javal.) 

In  high  grades  of  astigmatism,  there  is  also  chromatic  aberration.  The  image 
of  dispersion  of  a  bright  point  or  other  object,  sometimes  appears  surrounded  by 
variously-colored  borders,  whose  arrangement  differs  according  to  the  distance  of 
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the  object  and  the  refraction  of  the  eye,  and  hence  may  be  modified  within  certain 
limits,  by  placing  different  positive  or  negative  glasses  before  the  eye. 

These  phenomena  are  most  marked  when,  during  the  examination,  instead  of 
using  white  light,  we  employ  such  as  is  composed  of  only  two  prismatic  colors,  of 
the  greatest  possible  difference  of  refraction ;  that  is,  if  we  pass  sunlight  through 
dark  violet,  or  lamplight  through  dark  cobalt,  glasses. 

When  a  person  with  astigmatism  regards  a  bright  point  through  such  glasses,  if 
the  eye  is  myopic  the  point  will  appear  red,  with  a  blue  border ;  if  it  is  hyperme- 
tropic, it  will  seern  blue,  with  red  edges.  If  the  patient  sees  the  point  sharply  and 
round — that  is,  if  the  middle  of  the  focal  line  fall  on  the  retina — the  upper  and  lower 
edges  appear  blue,  the  sides  red;  the  eye  is  relatively  myopic  in  the  vertical,  hyper- 
metropic in  the  horizontal,  meridian.  But  if  the  point  is  drawn  out  to  a  line — that 
is,  if  a  focal  line  fall  on  the  retina — the  ends  and  middle  of  the  line  are  of  different 
colors,  and  the  colors  change  on  varying  the  direction  of  the  line  by  a  modifying 
glass.     (Bonders.) 

3.  Eegular  astigmatism  may  be  objectively  recognized  by  Ophthalmometrie 
measurements  of  the  different  meridians  of  the  cornea;  but  these  are  difficult,  and 
in  practice  often  impossible.  The  ophthalmoscope,  however,  gives  us  excellent  aid 
in  recognizing  high  grades  of  astigmatism  and  the  direction  of  the  chief  meridians ; 
for  the  optic  papilla  appears  elongated,  first  in  one,  then  in  the  other  chief  meridian, 
according  as  the  fundus  is  examined  in  the  upright  or  reverse  image.  (Knapp, 
Schweigger.)  The  unequal  refraction  of  the  different  meridional  planes  is  still  more 
evident,  on  examining  the  vessels  of  the  fundus ;  for  then  we  only  see  clearly  the  ves- 
sels running  in  one  direction  ;  to  distinctly  see  the  others,  especially  those  perpendic- 
ular to  the  first,  the  examining  eye  must  change  its  accommodation.  These  symp- 
toms change  according  as  the  eye  is  examined  in  the  upright  or  reverse  image. 
(Donders.) 

In  these  cases  it  is  very  important  that  the  correction-glass  of  the  ophthalmoscope  be  parallel 
to  the  plane  of  the  pupil  of  the  examined  eye ;  otherwise  an  analogous  distortion  of  the  image  will 
be  artificially  produced.  (ScJiweigger.)  After  great  practice  in  ophthalmoscopy,  the  adjustment 
of  the  chief  diameters  may  be  determined  with  some  certainty.  In  some  excessive  cases,  with 
luxation  of  the  lens,  doubling  of  the  fundus  has  been  observed.     (Graefe,  2Tnaj>jp.) 

High  grades  of  astigmatism  sometimes  betray  themselves,  also,  by  the  peculiar 
shape  of  the  cornea ;  this  appears  oval,  or  the  abnormal  curvature  of  the  different 
meridians  may  even  be  perceived  with  the  naked  eye.  More  frequently,  astigmatism 
can  only  be  decided  on  from  a  peculiar  distortion  of  the  reflections,  especially  of  a 
square  or  of  a  circular  object. 

3.  The  direction  and  refractive  condition  of  the  chief  meridians,  hence  also  the 
grade  of  the  astigmatism,  may  be  more  easily  and  certainly  determined  by  trials  of 
vision,  that  is,  subjectively. 

If  there  is  an  abnormal  degree  of  astigmatism,  and  the  eye  is  itself,  or  by  the 
aid  of  a  spherical  glass,  adjusted  for  positive  distances,  a  bright  point  will  be  seen  in 
a  circle  of  dispersion,  whose  size  and  shape  vary  with  the  distance  of  the  object, 
and  the  amount  of  deviation  undergone  by  the  rays  reaching  the  retina.  Then  some 
distance  may  always  be  found,  where  the  light  point  appears  drawn  out  to  a  stripe, 
sharply  bounded  laterally,  but  with  indistinct  ends.  If  the  long  axis  of  the  head  be 
perpendicular,  the  direction  of  this  stripe  gives  that  of  one  chief  meridian,  and  con- 
sequently of  the  second,  which,  in  regular  astigmatism,  is  perpendicular  to  the  first. 
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Then,  if,  "while  the  accommodation  remains  the  same,  the  distance  of  the  light  point 
he  changed  in  some  direction  (usually  decreased),  the  stripe  becomes  shorter  and 
broader ;  it  becomes  an  ellipse  with  decreasing  excentricity.  If  the  change  of  dis- 
tance be  continued,  it  becomes  a  round,  blurred  disc,  again  an  ellipse,  and,  finally, 
even  a  stripe  again,  whose  axis  is  perpendicular  to  that  of  the  first. 

Of  course  it  does  not  alter  the  effect,  if,  instead  of  an  actual,  there  is  only  an  appa- 
rent, change  of  distance.  If,  while  the  object  is  in  the  same  position,  and  the  head 
vertical,  different  glasses,  positive  or  negative,  as  the  case  requires,  be  tried,  we  will 
find  a  lens  through  which  the  light  point  appears  as  a  sharply-bounded  stripe,  whose 
axis  is  perpendicular  to  the  former  direction.  (ITnapp,  Bonders.) 

To  gain  as  strong  impressions  as  possible,  for  great  distances  we  should  use  a  round  hole  half 
a  line  to  a  line  in  diameter,  made  through  the  window-shutter  cf  a  darkened  room,  or  a  small  hole 
in  a  metallic  cylinder  surrounding  the  flame  of  a  lamp.  The  opening  should  always  be  covered 
by  a  piece  of  milk-glass,  so  that  no  direct  rays  of  light  may  pass  through.  For  short  distances  an 
ink-spot  on  a  piece  of  paper  is  sufficient. 

Tests  of  vision,  with  small  slits  cut  in  blackened  metal  plates,  are  very  important 
in  deciding  the  presence  and  extent  of  astigmatism.  If  the  patient  looks  through 
such  a  slit,  pressed  as  closely  as  possible  to  the  eye,  by  rotating  the  plate  he  will  find 
a  direction  of  the  slit  in  which  the  sharpness  of  vision  reaches  a  maximum,  and 
another  direction,  perpendicular  to  this,  in  which  the  indistinctness  reaches  a  maxi- 
mum. These  two  directions  of  the  slit,  if  the  head  is  erect,  give  at  once  the  position 
of  the  two  chief  meridians  ;  that  is,  of  the  two  meridians  in  which  the  refraction  of 
the  rays  is  greatest  and  least. 

If  the  position  of  the  two  chief  meridians  has  been  decided,  it  is,  except  in  com- 
plicated, irregular  astigmatism,  easy  to  find  for  each  of  the  two  meridians  a  negative 
or  positive  spherical  glass,  which,  brought  immediately  before  or  behind  the  rightly- 
directed  slit,  will  increase  the  sharpness  to  the  normal  degree,  and  permit  perfectly 
distinct  perceptions.  (Knajjp,  Bonders.) 

The  length  of  the  slit  is  optional,  but  the  width  should  not  exceed  the  third  of  a  line.  Those 
slits  are  best  which  can  be  narrowed  or  widened  by  slides.  As  objects,  Eoman  letters  are  very 
suitable,  but  perpendicular  and  horizontal  lines  and  bright  points  are  still  more  so.  If  there  is 
any  irregular  astigmatism  present,  slits  and  spherical  glasses  will  never  cause  normal  sharpness 
of  vision.  They  can  only  increase  the  sharpness  of  vision  by  overcoming  that  part  of  the  indis- 
tinctness that  depends  on  regular  astigmatism. 

O.  Becker's  tables  are  very  convenient,  and  are  tu  be  highly  recommended  in 
practice.  They  contain  groups  of  three  black  stripes,  parallel  to  each  other,  about 
two  inches  long  and  two  lines  broad,  with  intervals  of  the  same  width.  On  one  of 
the  two  tables  the  groups  radiate  and  form  a  circle  around  a  horizontal  group. 
Each  group  is  marked  with  the  angle  that  it  makes  to  a  perpendicular  when  the 
table  is  placed  vertically.  If,  while  the  head  is  held  perpendicularly,  the  astigmatic 
eye  regard  this  table  from  a  distance  of  ten  or  fifteen  feet,  one  or  more  groups 
usually  appear  more  distinctly  and  blacker.  If,  however,  the  eye  is  very  myopic  or 
hypermetropic,  suitable  spherical  lenses  are  required  to  render  this  difference  very 
perceptible.  In  either  case,  if  different  spherical  glasses  be  placed  before  the  eye, 
as  the  focus  increases  or  lessens,  the  distinctness  and  sharpness  will  grow  greater  or 
less,  and  we  will,  at  last,  find  a  glass  through  which  some  one  group  will  appear  per- 
fectly black  and  sharply  bordered.    If  we  use  a  higher  or  lower  glass,  all  the  groups 
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will  lose  their  distinctness.  The  angle  of  inclination  of  the  distinct  group  gives  the 
direction  of  one  chief  meridian.  If  we  now  continue  the  examination  and  change 
the  focus  of  the  lens  in  the  other  direction,  the  formerly  distinct  group  becomes  less 
so,  while  another  group,  perpendicular  to  the  first,  becomes  more  distinct.  A  further 
increase  or  diminution  of  the  focus  causes  all  the  groups  to  become  less  distinct. 

Very  myopic  patients,  with  diminished  sharpness  of  vision,  require  the« test-objects  to  be 
brought  very  near ;  hence  the  groups  of  test-lines  should  be  made  of  smaller  size. 

In  all  these  examinations,  changes  of  accommodation  are  very  disturbing,  as  they 
change  the  length  and  position  of  the  focal  line,  and  the  relation  of  its  chief  parts 
to  the  sensitive  layer  of  the  retina.  Where  exact  results  are  required,  it  is  there- 
fore necessary  to  paralyze  the  muscle  of  accommodation  by  atropine.  The  accom- 
panying enlargement  of  the  pupil  is  also  advantageous,  as  it  proportionately  increases 
the  diameter  of  the  figures  of  dispersion,  and  consequently  renders  the  symptoms  of 
the  astigmatism  more  marked. 

If  the  astigmatic  patient,  with  unweakened  accommodation,  views  a  light  point  with  the 
naked  eye,  not  unfrequently  the  light  point  appears  at  one  time  elongated  in  a  certain  direction, 
at  another  as  a  round  disk.  If  the  object  stands  exactly  at  such  a  distance  that,  with  excessive 
strain  of  accommodation,  the  middle  of  the  focal  line  falls  on  the  retina,  it  may  appear  alternately 
elongated  in  two  directions  perpendicular  to  each  other.  Of  course,  these  same  fluctuations  are 
also  found  in  viewing  lines.  But  this  difference  is  particularly  trying  when  the  distances  or 
glasses  are  to  be  decided  on,  which  give  the  best  vision  for  each  of  the  two  chief  meridians. 

We  may  readily  convince  ourselves  of  the  disturbing  influence  of  the  accommodation  in 
determining  the  amount  of  astigmatism  by  rendering  ourselves  astigmatic,  by  placing  a  cylin- 
drical glass  before  the  eye,  and  then  undertaking  the  above  experiments.  Moreover,  such  trials 
are  highly  recommended ;  in  fact,  they  are  quite  necessary  for  the  proper  study  of  this  state  of 
refraction. 

If  we  have  thus  found  the  foci  of  the.  two  spherical  glasses,  which  cause  clear 
perceptions  of  distant  objects,  in  two  chief  meridians  perpendicular  to  each  other, 
we  have  the  far  points  of  the  two  chief  meridians  of  the  astigmatic  eye  ;  for  these 
are  equal  to  the  focus  of  the  glass  plm  its  distance  from  the  eye.if  it  is  a  concave 
lens,  minus  this  distance  if  it  is  convex.  The  reciprocal  values  of  the  distances  of 
the  far  points  express  the  refractive  state  of  the  corresponding  meridional  planes. 
The  difference  between  these  values  gives  the  grade  of  the  existing  astigmatism. 
(Knapp,  Donders.)  The  correctness  of  the  value  found,  may  be  proved  by  trying 
cylindrical  glasses.  If  the  refraction  of  the  chief  meridian,  nearest  normal,  has 
been  equalized  by  a  proper  spherical  glass,  a  cylindrical  glass  whose  refraction  is  the 
same  as  that  of  the  astigmatism,  and  whose  axis  is  parallel  to  the  already-corrected 
chief  meridian,  should  neutralize  the  error  of  refraction  in  the  second  principal 
meridian,  so  that  the  object  will  appear  sharply  defined  in  all  directions.     • 

Of  course,  in  determining  the  focus  of  a  cylindrical  glass,  its  distance  from  the 
eye  must  be  considered,  especially  if  the  refractive  state,  under  consideration,  is 
positively  or  negatively  Mgli ;  otherwise  it  makes  little  difference. 

Stohes"  astigmatic  lens  answers  the  same  purpose.  This  consists  of  two  cylindrical  glasses, 
one  with  a  positive,  the  other  with  a  negative,  focifs  of  ten  inches.  These  glasses  are  fastened  in 
metal  rings,  which  fit  on  each  other  so  that  the  lenses  may  be  brought  close  together  and  rotated. 
If  their  axe3  are  parallel,  as  is  shown  by  marks  on  the  outer  edge  of  the  framework,  the  refraction 
of  the  instrument  will  be  0.  But  it  reaches  a  maximum  —  -^  —  (-|--rV)  =  ^  if  the  axes  of  the 
two  lenses  inclose  an  angle  of  90°.  For  any  other  angle  of  the  axes,  a,  the  astigmatic  deviation  is 
£  sin.  a.    If  the  grade  of  the  astigmatism  and  the  position  of  the  chief  meridian  be  accurately 


ASTIGMATISM.  615 

determined  in  an  eye,  it  is  only  necessary  to  adjust  the  instrument  properly,  and  to  place  it  in  the 
right  direction  before  the  eye,  to  correct  the  error  of  refraction  to  emmetropia,  or  to  a  simple 
myopia  or  hypermetropia,  and  further  to  neutralize  this  by  a  suitable  spherical  glass.  Inasmuch, 
however,  as  the  instruments  correct  both  meridians  equally,  we  must  not,  at  the  same  time,  use 
a  spherical  lens  which  exactly  neutralizes  the  refraction  of  the  meridian  nearest  normal,  but 
employ  one  whose  refraction  is  about  the  medium  between  that  of  the  two  principal  meridians. 
(Middleburg,  Bonders.)  Hence  we  see  at  once,  that  Stokes'  lens  is  not  a  convenient  means  of 
originally  determining  the  true  adjustment  of  the  two  meridians ;  it  only  gives  values  from 
which  the  refractive  states  may  be  reckoned  by  a  somewhat  complicated  calculation. 

Suitably-arranged  optometers  may  also  be  used  to  prove  or  determine  the  refractive  states  of 
the  two  chief  meridians.  The  test-object  used  is  a  figure  formed  of  delicate  lines  of  equal  length, 
arranged  as  radii  of  a  circle.  If  this  object  be  successively  approached  toward  and  withdrawn 
from  the  eye,  by  elongating  or  shortening  the  instrument,  at  one  distance  one  line  will  appear 
distinctly,  and  at  a  second  distance  a  line  perpendicular  to  the  first  will  be  distinct.  The  two  lines 
give  the  chief  meridians,  while  their  adjustment  may  be  directly  read  off  from  the  instrument. 
{Burow.)  During  this  examination,  it  is  difficult  to  avoid  the  action  of  the  accommodation ;  if 
this  is  prevented  by  atropine,  the  rotation  of  the  meridians  accompanying  the  convergence  of  the 
visual  axis  interferes.  And  they  are  more  annoying,  if  the  same  position  of  the  visual  plane  be  not 
maintained  during  the  examination.  Hence,  the  determination  of  the  position  of  the  meridians  is 
very  variable.  Double  optometers,  on  the  plan  of  the  stereoscope,  have  been  constructed,  in 
order  to  prevent  the  convergence  of  the  visual  axes,  and  thus  fix  the  accommodation.  (Javal.) 
Each  tube  contains,  as  object,  a  circle,  in  which  the  above-described  radiated  figure  is  designed. 
After  the  two  figures  have  been  blended,  cylindrical  glasses  may  be  placed  before  the  eye,  and  all 
the  radii  made  to  appear  equally  distinct.  The  grade  of  the  astigmatism  and  the  position  of  the 
chief  meridians  are  decided  by  the  focus  of  the  cylindrical  glasses,  and  the  position  of  their  axes, 
while  the  remaining  refraction  of  the  eye  is  determined  by  the  spherical  glasses. 

The  distance  of  the  near  point  is  obtained  in  the  same  way  as  when  the  refrac- 
tion is  normal ;  but  it  is  more  difficult,  and  mistakes  readily  occur ;  for,  in  maxi- 
mum accommodation,  the  f> upil  is  very  narrow,  and  the  circles  of  dispersion  are 
smaller.  Continued  examination  is  fatiguing.  If  we  examine  at  different  distances, 
the  difference  of  convergence  of  the  visual  axes  comes  into  consideration;  we  do 
not  find  the  true,  but  the  binocular  near  point  (Middleburg,  Bonders),  and  the  rota- 
tion of  the  meridians  becomes  marked.  But  if  we  use  spherical  glasses,  while  the 
distance  of  the  object  remains  the  same,  other  evils  arise.  But  these  points  are 
all  useful;  for  they  give  the  changes  in  the  position  of  the  chief  meridians,  and  in 
the  grade  of  the  astigmatism  that  must  be  borne  in  mind  while  correcting  the  error 
of  refraction  for  near  vision.  The  cause  of  this  is  the  irregular  increase  of  curvature 
in  some  of  the  meridians  of  the  lens.  {Middleburg,  Bonders.} 

The  natural  states  of  refraction  of  the  two  chief  meridians  vary  excessively  in 
different  astigmatic  eyes.  Very  often  only  one  chief  meridian  is  myopic  or  hyper- 
metropic, while  the  refractive  state  of  the  other  is  normal.  Such  cases  are  spoken 
of  as  simple  myopic  or  hypermetropic  astigmatism.  More  frequently,  however,  both 
chief  meridians  are -myopic  or  hypermetropic,  but  indifferent  degrees;  there  is  a 
compound  myopic  or  hypermetropic  astigmatism.  Barely  one  chief  meridian  is 
myopic,  while  the  other  is  hypermetropic — a  condition  described  as  mixed  astigma- 
tism with  myopia  or  hypermetropia  predominant.  (Bonders.) 

■  For  the  sake  of  simplicity,  each  of  these  different  forms  of  astigmatism  may  be  considered  as 
composed  of  an  ordinary  normal  myopia  or  hypermetropia,  and  a  certain  astigmatic  deviation, 
which  will  be  expressed  by  the  different  refractive  states  of  the  two  chief  meridfans ;  in  other 
words,  it  may  be  supposed  that  the  eye,  as  a  whole,  is  normal,  myopic,  or  hypermetropic  ;  but  that 
in  one  chief  meridian  there  is  a  certain  maximal  myopic  or  hypermetropic  deviation  of  the  refrac- 
tion.   On  this  hypothesis,  we  may  have  certain  monogramatic  expressions,  which  show  the  special 
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variety  of  the  existing  refractive  anomaly,  and  are  of  great  practical  value,  since,  on  the  one  hand, 
they  render  unnecessary  extensive  descriptions,  and,  on  the  other,  show  at  once  the  refractive 
power  of  the  spectacles  necessary  to  a  correction  of  the  entire  error  of  refraction. 

In  simple  astigmatism,  if  the  one  chief  meridian  is  normal — that  is,  if  its  refraction  is 
-£,-,  while  the  other  is  myopic,  or  hypermetropic — that  is,  its  refraction  is  M  £  or  H  £,  the  refrac- 
tive anomaly  appears  combined  of  normal  vision  =  E  =  -^-—  0,  and  an  astigmatic  deviation  of 
Am  or  Ah,  =  -^ a  =  a  >  the  expression,  therefore,  would  be  Am  (Ah)  ^ 

Compound  astigmatism  may  be  divided  into  simple  myopia  or  hypermetropia,  and  astigmatic 
variation;  the  expression  then  would  be  M  ^  +  Am  J,  or  H  j  +  AhJ.  If,  for  example,  the 
refractive  condition  in  one  meridian  were  M  -^u,  in  the  other  M  iV,  the  expression  would  be 
M  ^rr  +  M  (tV  —  A)=  M  -h  +  Am  -2V 

Mixed  astigmatism  appears  to  be  combined  of  a  simple  myopia  or  hypermetropia,  and  an 
astigmatic  deviation  of  the  opposite  sort;  the  expression,  then,  is  M  {  +  Ah  n'  or  H^  +  Am  £. 
The  astigmatic  deviation,  Ah  or  Am,  is  here  reached  by  adding  the  refractive  state,  because  the 
distance  of  the  far  point  in  hypermetropia,  opposed  to  that  of  myopia,  has  a  negative  value.  If, 
for  instance,  there  were  in  one  chief  meridian  M  2*4,  in  the  other,  H  ^h,  the  expression  for  the  astig- 
matic deviation  would  be  Ah  =  ■]%  —  ( — j^)  =  i.  The  anomaly  of  refraction  would  then  have  to 
be  designated  M  2\  +  Ah  g.  (Bonders.) 

Causes  and  Course. — Astigmatism,  or  at  least  the  predisposition  to  it,  is  con- 
genital, but  it  may  develop  late  in  life  as  a  result  of  various  morbid  processes. 

1.  Congenital  astigmatism  generally  depends  on  asymmetry  of  tbe  meridians  of 
the  cornea;  but  occasionally  cases  are  met  with  that  depend  mostly  on  anomalies  of 
the  curvature  of  the  crystaline,  or  even  on  flaws  in  its  surfaces.  (Knapp.)  Tbe 
asymmetry  shows  itself  to  be  hereditary  by  occurring  in  several  members  of  the 
same  family.  It  appears  more  frequently  in  men  than  women.  It  is  generally  bi- 
nocular, and  then  not  always  of  the  same  grade  in  both  eyes.  Sometimes,  however, 
it  is  confined  to  one  eye,  and  may  then  attain  a  high  development,  and  resemble 
amblyopia.  It  is  worthy  of  remark  that,  with  such  differences  of  form  of  the  two 
eyes,  there  is  not  unfrequently  a  striking  asymmetry  in  the  formation  of  the  upper 
part  öf  the  face,  especially  of  the  bones  of  the  orbit.     (Donders.) 

Like  bathymorphia  and  plathymorphia,  with  which  astigmatism  is  often  com- 
bined, the  disturbance  of  vision  is  occasionally  first  noticed  in  the  later  years  of 
childhood.  As  long  as  the  accommodation  is  still  very  active,  the  disease  is  less  felt, 
and  in  slight  asymmetry  of  the  meridians  it  is  even  overlooked.  But,  when  in  mature 
age,  the  accommodation  gradually  decreases,  even  low  grades  of  abnormal  astigma- 
tism are  perceived  in  the  most  unpleasant  manner,  and  when  binocular,  readily  lead 
to  asthenopia,  as  the  patients,  for  sharp  vision,  are  obliged  to  hold  the  objects  nearer 
than  suits  the  general  adaptation  of  the  eye.  If  a  high  degree  of  astigmatism  is 
present  in  one  eye  only,  the  result  is  not  rarely  the  disuse  of  the  eye,  and  later, 
amblyopia  from  disuse  or  strabismus  (Javal),  just  as  in  other  monocular  disturbances 
of  vision. 

In  advanced  age,  astigmatism  is  readily  hidden  by  the  contraction  of  the  pupil, 
but  otherwise  it  is  not  much  changed.     (Bonders.) 

2.  Astigmatism  is  developed  by  disease  in  the  cornea  or  lens,  but  is  then  usually 
very  irregular,  and  does  not  come  under  the  present  head.  Cases  occur  where  the 
asymmetry  of  the  cornea  is  almost  corrected  by  that  of  the  lens,  and  is  not  perceived 
till  the  crystaline  has  become  cataractous,  and  has  been  removed.  (Graefe.)  Ectopia 
and  spontaneous  luxation  of  the  lens  are  sometimes  causes  of  regular  astigmatism. 
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Treatment. — This  depends  on  the  same  principles,  and  to  some  extent  even 
requires  similar  means,  as  previously  described  anomalies  of  refractions. 

1.  This  is  especially  true  of  the  general  rules  of  prophylaxis,  and  these  must  be 
carefully  followed,  when  the  astigmatism  is  accompanied' by  a  shortening  or  elonga- 
tion of  the  eye,  which,  in  high  grades  of  asymmetry,  is,  as  a  rule,  the  case.  The 
astigmatic  disturbance  of  vision  increases  the  dangers  dependent  on  myopia  or 
hypermetropia,  and,  therefore,  double  care  is  required. 

2.  The  correction  of  astigmatism  will  be  accomplished  by  cylindrical  glasses ; 
that  is,  by  glasses  of  which  one  or  both  surfaces  are  ground  with  a  concave  or  con- 
vex cylindrical  curvature.     (Airy.) 

Such  a  piano-cylindrical  or  bi-cylindrical  glass  permits  the  unbroken  passage  of  parallel  rays, 
which  strike  in  a  plane,  parallel  to  the  axis  of  the  cylinder;  while  it  deviates  to  a  maximum, 
parallel  homocentric  rays,  which  fall  in  a  plane  perpendicular  to  the  axis  of  the  cylinder,  and 
unites  them  in  a  point,  which  lies  before  or  behind  the  lens,  according  as  its  curvature  is  convex 
or  concave,  and  whose  distance  (the  focal  distance)  depends  on  the  exponent  of  refraction  of  the 
substance  used,  and  the  radius  of  curvature  of  the  surfaces  of  the  cylinder ;  in  short,  it  equals 
the  focal  distance  of  a  spherical  glass  ground  from  the  same  material,  with  the  same  curvature. 
Eays  striking  in  every  other  plane  suffer  a  refraction,  which  may  be  represented  by  the  reciprocal 
value  of  the  focus,  multiplied  by  the  sine  of  the  angle  which  the  plane  of  incidence  of  the  rays 
incloses  with  the  axis  of  the  cylindrical  surfaces  of  the  glass.  Obliquely-placed  spherical  glasses 
are  a  very  insufficient  substitute,  and  should  not  be  recommended  for  ordinary  use.    (Kvgel.) 

In  simple  myopic  or  hypermetropic  astigmatism,  a  piano-  or  bi-cylindrical  glass 
suffices,  whose  axis  is  to  be  brought  into  the  direction  of  the  normal  meridian,  and 
whose  focus  is  equal  to  the  distance  of  the  far  point  of  the  myopic  or  hypermetropic 
chief  meridian,  increased  or  diminished  by  the  distance  of  the  glass  from  the  eye. 

If,  for  instance,  Am  -^,  with  vertical  position  of  the  myopic  meridian,  exists,  we  should  give 
a  negative  cylindrical  glass  of  20  inches'  focus  (as  in  so  slight  an  anomaly  of  refraction,  the  dis- 
tance of  the  glass  from  the  eye  may  be  neglected),  with  horizontal  axis. 

In  combined  myopic  or  hypermetropic  astigmatism,  the  general  abnormal  adjust- 
ment of  the  entire  dioptric  apparatus,  as  well  as  the  astigmatic  deviation  of  one  chief 
meridian,  is  to  be  corrected.  For  this  purpose,  spTierico -cylindrical  glasses — that  is, 
glasses,  one  of  whose  surfaces  is  ground  spherical,  the  other  cylindrical — answer  best. 
The  spherical  surface  must  have  a  positive  or  negative  focus,  which  is  equal  to  the 
negative  or  positive  far  point  of  the  least  abnormally  deviating  chief  meridian,  less- 
ened or  increased  by  the  distance  of  the  glass  from  the  eye.  The  focus  of  the  cylin- 
drical surface  is  determined  by  the  reciprocal  value  of  the  astigmatic  deviation,  or 
the  grade  of  the  astigmatism.  The  axis  of  the  cylindrical  surface  must  stand  per- 
pendicular to  the  direction  of  the  chief  meridian  of  maximum  deviation.    (Donders.) 

If,  in  the  vertical  chief  meridian,  there  be  M  -,1,,-,  in  horizontal  M  -Js,  that  is,  M  -^s  +  Am  £s  to 
correct,  a  glass  will  be  required  of  which  one  surface  has  a  spherical,  the  other  a  cylindrical  cur- 
vature, each  of  a  negative  focus  of  twenty  inches,  and  the  axis  of  the  cylindrical  surface  must  be 
horizontal. 

If,  on  the  contrary,  H  -Jg-  exists  in  the  vertical  meridian,  H  £  in  the  horizontal,  that  is,  H  -fa  -f- 
Ah  £,  a  positive  spherico-cylindrical  glass  would  be  required,  whose  spherical  surface  has  eighteen 
inches',  the  cylindrical  surface  nine  inches'  positive  focus,  and  the  axis  of  the  cylindrical  surfaces 
must  be  vertical. 

Mixed  -astigmatism,  just  like    compound,  may  be  corrected  by  spherico-cylin- 
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drical  glasses.  But  these  are  advantageous  only  in  slight  refractive  deviations  of  the 
two  chief  meridians.  "Where  the  deviation  iu  one  or  the  other  direction  is  consider- 
able, and  hence  the  difference  of  the  amounts  of  adjustment  is  great,  the  cylin- 
drical surface  would  have  to  receive  a  very  great  positive  or  negative  curve,  in 
proportion  to  the  spherical,  and  this  is  as  unfortunate  as  in  spherical  glasses,  or  even 
more  so. 

Therefore,  it  appears  wiser  in  such  cases  to  divide  the  correction  of  the  astig- 
matic deviation  between  the  two  surfaces  of  the  glass  ;  that  is,  to  have  both  ground 
cylindrical  with  the  axes  of  their  surfaces  perpendicular  to  each  other.  The  focus 
of  these  cylindrical  surfaces  is  then,  of  course,  given  by  the  distance  of  the  far  point 
of  the  two  chief  meridians,  increased  or  diminished,  as  the  case  may  be,  by  the  dis- 
tance of  the  glass  from  the  eye,  the  focus  of  the  concave  surface  being  given  by  the 
far  point  of  the  myopic  meridian,  the  focus  of  the  convex  surface  by  the  far  point 
of  the  hypermetropic  meridian.  The  axis  of  the  negative  cylindrical  curvature  must 
fall  in  the  hypermetropic  meridian,  and  vice  versa.  (Donders.) 

For  instance,  if  there  be  M  t'2  in  the  vertical,  H  -i2-  in  the  horizontal  meridian,  that  is,  M 
-ig.  _)_  Ah  1  to  be  corrected,  a  spherico-cylindrical  glass,  with  a  concave  spherical  surface  of 
twelve  inches'  focus,  and  a  convex  cylindrical  surface  of  six  inches'  focus,  must  be  used.  It 
appears  more  advantageous  to  use  a  glass  both  of  whose  surfaces  are  ground  cylindrical,  but  of 
which  one  has  a  positive,  the  other  a  negative  focus  of  twelve  inches,  and  whose  axes  are  so 
placed  that  that  of  the  concave  surface  falls  in  the  hypermetropic  meridian,  that  of  the  convex  in 
the  myopic. 

If  there  be  H  -^  in  one  chief  meridian,  M  Jj  in  the  other,  a  glass  would  be  required  one  of 
whose  surfaces  has  a  convex  cylindrical  curvature  of  twelve  inches'  focus,  the  other  a  concave 
cylindrical  curve  of  twenty-four  inches,  with  the  direction  of  the  axes  at  right  angles. 

It  may  be  here  remarked  that  a  complete  correction  of  the  anomaly  of  refraction 
is  not  always  advantageous,  or  even  possible.  In  case  very  strong  glasses  are  re- 
quired, the  disproportion  of  the  images  and  the  deviation  of  obliquely -falling  rays, 
make  themselves  very  much  felt.  But  the  disturbance  of  the  innate  conditions  of 
association,  between  the  actions  of  the  muscle  of  accommodation  and  the  internal 
recti,  is  still  more  tiresome.  This  disturbance  is  very  decided  even  in  simple  myopia 
and  hypermetropia  of  a  high  grade,  but  is  even  greater  where  there  is  accompanying 
astigmatism,  since  here  the  necessity  for  a  greater  visual  angle  for  sharp  vision, 
increases  considerably  the  deviation  of  the  natural  states  of  association. 

"We  are  frequently  obliged,  in  high  degrees  of  myopia,  combined  with  abnormal 
asymmetry  of  meridian,  just  as  in  simple  myopia,  to  confine  the  glasses  producing 
complete  correction,  to  temporary  observation  of  distant  objects,  and  to  have  them 
in  "  eye-glass  "  form ;  on  the  contrary,  for  ordinary  use,  especially  for  near  vision, 
to  employ  spectacles  which,  besides  correcting  the  astigmatic  deviation,  neutralize 
only  a  part  of  the  myopia.  In  the  same  way  as  in  pure  hypermetropia,  so  in  that 
coupled  with  astigmatism,  we  should  geuerally  bo  content  to  correct  only  the  mani- 
fest part,  but  for  near  vision,  where  the  accommodation  is  insufficient,  to  order  some- 
what stronger  glasses.  (Bonders.) 

The  object  aimed  at  in  such  cases  then,  is,  by  the  use  of  a  suitably  constructed 
glass,  to  bring  both  chief  meridians  to  the  same  adjustment,  and  to  render  this  a 
favorable  one  for  the  particular  employment  of  the  individual.  This  may  be  done 
by  subtracting  the  desired  refractive  state  from  that  of  the  two  chief  meridians,  as 
found  by  examination,  and  from  the  values  thus  acquired,  according  to  rules  before 
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given,  reckoning  the  curvature  and  focus  of  the  two  surfaces  of  the  spectacle-glass. 
Here,  also,  in  the  great  majority  of  cases,  it  will  be  best  to  proceed  with  spherico- 
cylindrical  glasses,  and  then,  as  the  calculation  shows,  it  will  be  sufficient  to  give  the 
spherical  glass  a  focus  equal  to  the  difference  of  the  desired  distance  of  adjustment, 
and  that  of  the  least  deviating  meridian ;  but  the  focus  of  the  cylindrical  glass, 
determined  by  the  astigmatic  deviation,  remains  unchanged. 

Where  bi-cylindrical  glasses  are  necessary,  the  difference  between  the  required 
and  existing  refractive  conditions  for  each  chief  meridian  must  be  sought,  and  their 
respective  values  used  as  the  required  foci  of  the  two  surfaces  respectively. 

If  M  i  exists  in  the  horizontal  meridian,  and  M  £  in  the  vertical,  that  is,  M  l  -j_  Am  r-L-,  either 
a  negative  bi-cylindrical  glass,  with  a  refractive  power  of  £  —  iV  =  ~iV  c  anc*  1  ~~  iV  —  i  c'  or  a 
spherico-cylindrical  glass,  with  a  spherical  surface  of  -Jj-  s  and  a  cylindrical  surface  of  -jL  c  must 
lye  chosen  in  order  to  bring  the  distance  of  the  far  point  in  the  two  principal  meridians  to  twelve 
inches. 

But  if,  in  one  chief  meridian,  we  have  H  -^,  in  the  other  H  \,  that  is,  H  -I2-  +  Ah  -^  and  the 
negative  far  point  is  to  be  brought  to  twenty -four  inches,  &  positive  bi-cylindrical  glass  must  be  used, 
whose  surfaces  respectively  have  a  refractive  power  of  J-2-  —  ft  =  ^L  c  and  ^  —  ft  —  ^  C)  0r 
a  positive  spherico-cylindrical  glass,  with  a  spherical  surface  of  ft  s  and  a  cylindrical  surface 
of^-c. 

But  if  we  have  H  j'0  in  one  meridian,  and  M  ft  in  the  other,  that  is,  M  ft  _j_  Ah  i  or  H  Jj  + 
Am  1,  and  the  anomaly  is  to  be  brought  to  M  ft,  a  bi-cylindrical  glass  with  surfaces  of  twenty 
inches  negative,  and  six  and  two  thirds  inches  positive  foci  is  requisite  ;  or  a  spherico-cylindrical 
glass  with  a  spherical  surface  of  twenty  inches  negative  and  a  cylindrical  surface  of  five  inch 
focus :   thus  M  ft  -  ft  =  ft,  H  ft  +  ft  =  ft  and  M  ft  -  (ft)  =  A. 

To  render  easy  the  comprehension  and  retention  of  this  only  apparently  complicated  condition, 
it  is  well  to  consider  the  dioptric  apparatus  as  a  simple  convex  lens,  for  which  the  universal 
formula  a  =  p "~—  m  answers,  where  a  represents  the  focal  distance — that  is,  the  distance  of  the 
retina  from  the  optical  center  of  the  eye — m  the  distance  of  the  object,  therefore,  -^  =  the  adjust- 
ment,^ the  focal  distance,  and  i  the  state  of  refraction.  In  order  that  the  amount  of  adjustment 
may  become  a  certain  other  amount,  ^,  without  a  change  of  the  distance  of  convergence,  the 
refractive  condition  p-  must  evidently  change,  become  f ,  so  \  =  p- —  ^  changes  into  \  =  f —  £. 
Thenp-  —  ^  =  £-  —  £and  (J — ^)  +  £  =  \~.  And  in  order  that  m  may  become  n,  the  state  of  refrac- 
tion p-must  by  accommodation  change  to  (^  —  gj  +  p,  or  a  glass  must  be  placed  before  the  eye, 
•whose  refractive  power  is  ^ —  iq>  aQd  which  is  positive  or  negative,  as  the  refractive  condition  is 
to  be  increased  or  diminished.  What  holds  good  for  the  entire  dioptric  apparatus,  is,  of  course, 
also  true  for  each  chief  meridian.  If,  in  an  astigmatic  eye,  one  meridian  with  a  negative  state 
p-  is  adjusted  for  a  distance,  m,  the  other  with  £-  for  a  distance  n,  and  if  the  first  is  to  be  brought 
also  to  ^  and  ^,  according  to  the  above,  its  refractive  state  must  rise  or  fall  by  the  difference 
(n  —  hi)  ;  that  is,  in  proportion  to  the  so-called  astigmatic  deviation.  This  is  accomplished  for  the 
meridian  in  question,  by  the  use  of  a  spherical  lens  (covered,  except  a  fine  slit),  with  a  refrac- 
tion of  n  —  m1  But  in  astigmatic  eyes  there  is  not  only  one  chief  meridian  to  correct,  but  there 
is  in  each  individual  meridian  plane  of  the  dioptric  apparatus,  a  different  astigmatic  deviation  to 
be  removed  (^  —  ^)  sm<  a>  where  a  represents  the  angle  which  the  plane  of  the  meridian  in 
question  makes  with  the  chief  meridian,  ^.  This  can  only  be  done  by  a  proper  cylindrical  lens, 
whose  axis  is  placed  in  the  chief  meridian,  £-,  whose  refractive  power  then  just  corresponds  to 
the  chief  meridian  which  stands  perpendicular  to  the  cylinder  axis,  equal  to  the  difference 
(n  —  jqI,  in  each  other  meridian  (^ — ^),  sin.  a,  where  o  represents  the  angle  which  the 
meridian  in  question  of  the  glass  incloses  with  its  axis.  If  the  entire  dioptric  apparatus,  that 
is,  its  various  meridians  ;  are  thus  corrected  to  one  refractive  state,  ^,  it  is  easy  by  a  spherical 
glass  to  change  the  value  fr  to  a  chosen  one,  g,  by  giving  to  this  glass  a  refractive  value  (g  — f ). 
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But  instead  of  using  two  glasses,  the  same  action  may  be  joined  in  one  glass,  by  giving  one  of 
the  desired  curvatures  to  each  surface. 

It  is  a  very  important  rule,  that  the  axes  of  the  cylindrical  surfaces  should 
always  correspond  exactly  with  the  chief  meridians  of  the  dioptric  apparatus,  for 
even  a  slight  deviation,  especially  where  the  glasses  are  strong,  causes  decided  dis- 
turbance of  vision.  As  the  planes  of  the  meridians  of  the  eye  vary  their  direction 
considerably  with  different  convergence  of  the  visual  axes,  and  particularly  in 
changes  of  position  of  the  visual  plane,  it  is  evident  that  the  same  astigmatic 
glass  will  not  answer  for  great  distances,  and  also  for  the  distance  required  for 
ordinary  occupations,  especially  if  the  asymmetry  is  great.  Hence  we  must  deter- 
mine the  position  of  the  chief  meridians  for  both  distances,  and  arrange  the  glasses 
accordingly.  Change  in  the  grade  of  the  astigmatism,  from  accommodative  change 
of  form  of  the  lens,  will  occasionally  render  necessary  modifications  of  the  focus  of 
the  cylindrical  glasses. 

Of  course,  the  glasses  should  always  be  retained  in  their  correct  position;  hence, 
only  spectacles  with  spring  clasps  should  be  used.  This  immobility  of  the  spectacles 
is  also  important  as  regards  the  distance  of  the  glass  from  the  eye,  since,  with  con- 
cave and  also  with  strong  convex  glasses,  this  distance  greatly  influences  the  size  of 
the  image,  which,  moreover,  increases  and  diminishes  in  a  different  proportion  in 
each  meridian  of  the  cylindrical  surface,  and  therefore  necessarily  causes  blurring. 
It  is  very  necessary  to  diminish  this  blurring  as  much  as  possible,  that  is,  to  keep 
the  glasses  very  near  to  the  eye. 

In  the  same  connection  we  may  mention  the  necessity,  where  both  surfaces  of 
the  glass  are  convex  or  concave,  of  always  placing  the  greatest  curve  next  to  the 
eye,  that  is,  posteriorly ;  but  when  one  surface  is  convex  and  the  other  concave,  to 
turn  the  latter  toward  the  eye.  It  is  an  equally  important  rule  to  keep  the  glasses 
parallel  to  the  plane  of  the  pupil. 

3.  In  a  word,  in  the  use  of  cylindrical  glasses  the  same  rules  are  to  be  followed 
as  in  the  use  of  spherical  concave  and  convex  lenses,  and  the  rules  given  under 
simple  myopia  and  hypermetropia  should  be  the  more  carefully  followed  in  astig- 
matism, as  cylindrical  glasses  afford  a  much  less  complete  means  of  correction  than 
spherical. 

Besides  a  not  altogether  explainable  want  of  sharpness  of  vision,  which  remains  in  many 
astigmatic  eyes  in  spite  of  complete  correction  of  the  errors  of  refraction,  comes  into  consideration 
the  circumstance,  that,  in  a  normal-sighted  eye,  and  in  one  that  has  an  error  of  refraction,  and 
wears  glasses,  similar  amounts  of  accommodation  do  not  correspond  to  exactly  similar  extents  of 
clear  vision.  In  these  cases  similar  exertions  of  accommodation  are  not  accompanied  by  exactly 
similar  amounts  of  adjustment.  In  astigmatic  eyes,  furnished  with  suitable  cylindrical  glasses, 
these  differences  vary  for  each  chief  meridian  ;  and,  furthermore,  the  distance  of  the  glass  from  the 
eye  in  each  meridian  causes  a  different  deviation  in  the  size  of  the  image.  This  latter  very  unfor- 
tunate disturbance  is  still  more  increased  by  the  fact  that  lateral  movements  of  the  eyes  necessarily 
alter  the  position  which  the  axis  of  the  cylinder  takes  regarding  the  two  chief  meridians  of  the  eye. 

This  insufficiency  of  cylindrical  glasses  causes  their  use  not  to  be  commended, 
where  one  eye  is  normal-sighted,  or  is  not  ametropic  to  a  disturbing  degree,  and 
only  the  other  suffers  from  abnormal  astigmatism.  "Where,  on  the  contrary,  both 
eyes  are  astigmatic,  even  if  to  a  different  extent,  or  where,  with  binocular  myo- 
pia or  hypermetropia,  which  requires  correction,  one  eye  is  also  astigmatic,  it 
seems  absolutely  necessary  to  use  cylindrical  glasses  to  prevent  injuries  that  will 
probably  arise  from  the  disturbance  of  vision.    It  is  impossible  to  say,  absolutely, 
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whether  in  different  grades  of  astigmatism,  especially  when  the  difference  is  great, 
the  correcting  glass  suited  to  each  eye  should  be  used  or  not.  Some  patients  can  not 
bear  this  at  all,  others  only  to  a  certain  point ;  while  others,  again,  find  it  very  com- 
fortable. (Java!.) 

4.  Irregular  astigmatism  can  only  be  partially  corrected,  that  is,  in  as  far  as  it 
depends  on  regular  asymmetry  of  meridian.  Displacement  of  the  pupil  by  iridodesis 
or  iridenkleisis  is  a  valuable  means  of  considerably  lessening  the  irregular  part  of  the 
astigmatism,  especially  in  pathological  mal-curvatures  of  the  cornea,  by  covering  the 
parts  of  the  cornea  most  malcurved,  and  thus  giving  cylindrical  glasses  the  greatest 
chance  to  be  of  service.  On  the  other  hand,  this  operation  is  of  little  benefit  in 
astigmatism  caused  by  irregular  curvature  of  the  lens. 

Authorities.— Gerson,  E.  G.  Fischer,  kl.  Monatbl.  1866.  S.  58,  A.  f.  0.  XII.  1.  S.  27.— Airy, 
nach  Mackenzie,  Traite  d.  mal.  d.  yeux.  Traduit  par  Warlomont  et  Testelin.  II.  Paris.  1857. 
P.  652.— Knapp,  A.  f.  0.  VIII.  2.  S.  185  et  seq. ;  Congress  intern,  d'ophth.  Paris.  1863.  P. 
42.— Bonders,  A.  f.  0.  VII.  1.  S.  176,  194,  200  ;  Astigmatismus  und  cylind.  Gläser.  Berlin.  1862. 
S.  30.  et  seq.  Anomalien  der  Refrac.  und  Accom.  Wien.  1866.  S.  379.  et  seq. — Middleburg,  Vierde 
Jaarl.  Verslag.  Utrecht.  1863.  S.  149, 175,  187.  A.  f.  0.  X.  2.  S.  96,  105 ;  kl.  Monatbl.  1863.  S.496, 
1864.  S.  9A5.—Sc7iweigger,  A.  f.  0.  IX.  1.  S.  178  et  seq.  Ueber  den  Gebrauch  des  Augenspiegels. 
Berlin.  1S64.  S.  60. — Javal,  kl.  Monatbl.  1865.  S.  336  et  seq.—Mrsch??iann,  ibid.  S.  341. —  Grae/e, 
ibid.  S.  342 ;  A.  f.  0.  I.  1.  S.  341.— Buroiv,  A.  f.  0.  IX.  2.  S.  228,  230 ;  ein  neues  Optometer. 
Berlin.  1863.  S.  34.— Kugel,  A.  f.  0.  X.  1.  S.  S9.  XI.  1.  S.  106.—  Tetzer,  Wien.  med.  Jahrb.  1866.  6. 
S.  145. —  Eaase,  Pagenstecher,  kl.  Beobachtgn.  III.  Wiesbaden.  1S66.  S.  113. 


4.    Asthenopia. 

Symptoms. — By  asthenopia  we  understand  the  inability  of  maintaining  the  adjust- 
ment of  the  dioptric  apparatus,  or  the  visual  axes,  for  short  distances  for  a  length  of 
time,  and  the  hyperesthesia  of  the  retina  and  ciliary  nerves  accompanying  this  mo- 
tility. 

1.  The  cause  of  the  disease  is  sometimes  an  absolute  or  a  relative  deficiency  of 
energy  in  the  muscle  of  accommodation,  at  others  it  is  a  similar  affection  of  the 
internal  recti,  on  which  depends  the  convergence  of  the  optic  axes.  Hence  we  dis- 
tinguish an  accommodative  and  muscular  form  of  asthenopia. 

When  we  speak  of  deficiency  of  energy,  it  is  well  to  distinguish  between  the  actual  energy, 
which  the  muscle  requires  to  enable  it  to  contract  to  a  certain  extent,  and  the  potential  energy 
required  to  maintain  this  state  of  contraction.  For,  in  proportion  as  the  elastic  expansion  of  the 
fatigued  muscle  gives  way,  its  contractions  must  gradually  increase  so  as  to  overcome  the 
mechanical  elongation.     And  thus  the  muscle  must  be  completely  exhausted.  (Donders.) 

a.  Accommodative  asthenopia  is  most  frequently  seen.  This  is  characterized  by 
the  rapid  exhaustion  of  the  muscle  of  accommodation,  when  sharp  images  on  the 
retina  are  required  of  objects  which,  on  account  of  their  smallness,  must  be 
approached  to  the  eye.  "While  the  fatigued  muscle  gives  out  and  gradually  relaxes, 
of  course  the  convexity  of  the  lens  correspondingly  diminishes.  Although  its  position 
is  unchanged,  the  object  is  seen  in  increasing  circles  of  dispersion,  and  with 
increased  exertion,  it  is  often  also  smaller.  The  patient  is  consequently  obliged  to 
remove  the  object  more  and  more  from  the  eye;  consequently  the  size  of  the  retinal 
images  is  diminished,  and  the  clearness  of  perception  injured,  and  thus  the  work  of 
the  retina  is  increased ;  hence  the  desire  for  enlarged  retinal  images  is  soon  felt,  and 
the  patient  feels  obliged  to  bring  the  object  nearer  the  eye.  But  the  improvement 
does  not  last  long,  the  accommodation  soon  tires  again,  the  object  must  again  be 
removed  from  the  eye,  and  so  it  goes  on,  the  intervals  between  the  changes  of 
distance  constantly  becoming  shorter,  till  finally  the  retina  becomes  fatigued  by  the 
steady  contest  with  indistinct  and  small  images,  and,  like  the  muscle,  does  not  do  its 
work,  and  thenceforth  objects  seem  to  swim  before  the  eyes.  The  eyes  then  require 
long  rest  before  they  are  in  condition  to  resume  their  activity  for  short  distances. 
Furthermore,  the  functional  stamina  has  much  decreased ;  in  a  very  short  time  the 
above-mentioned  symptoms  recur,  while  simultaneously  symptoms  of  vascular  and 
nervous  irritation  appear,  which  constantly  increase  with  continued  forcible  straining. 
These  first  announce  themselves  by  a  feeling  of  pressure  and  fullness  in  the  eye,  with 
a  peculiar  tension  in  the  forehead.  If  the  work  is  continued  these  feelings  soon  in- 
crease to  actual  pain  in  and  over  the  eyes,  and  are  soon  accompanied  by  a  very  painful 
feeling  of  dazzling,  finally  headache,  dizziness,  universal  malaise,  and  even  nausea, 
occur.  Besides  these  there  is  almost  always  strong  contraction  of  the  pupil,  remark- 
able injection  of  the  conjunctiva  and  episclera,  as  well  as  excessive  lachrymation. 

b.  Muscular  asthenopia  is  less  frequent.  The  subjective  symptoms  are  similar 
to  those  in  the  accommodative  form  ;  only  the  retina  does  not  have  to  contend  with 
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circles  of  dispersion  and  too-small  images,  but  -with  the  latter  and  double  images. 
The  patients  are  apt,  therefore,  to  complain  not  so  much  about  the  borders  widening 
out  and  becoming  indistinct,  as  of  the  neighboring  letters  running  together 
and  through  each  other :  this  is  preceded  by  a  disagreeable  straining  sensation. 
Complete  double  vision  also  occurs  after  the  patient  has  clearly  felt  the  outward 
movement  of  the  one  eye.  (Graefe.) 

In  certain  cases  the  patient  can  assist  himself  by  holding  the  object  at  some 
distance  from  the  eye.  As  a  rule,  however,  this  means  is  less  effective  than  in  the 
accommodative  form  ;  the  insufficient,  over-fatigued  muscle  tires  again  much  sooner 
than  previously.  Therefore  many  patients  prefer  from  the  first  to  shut  the  weaker 
eye  or  to  cover  it  with  the  hand.  Some,  again,  move  the  object  to  the  affected  side, 
and  "  fixing  "  in  this  position  by  corresponding  lengthening  of  the  internal  rectus, 
they  diminish  the  amount  of  action  required  of  it.  Henceforth,  by  this  means,  only 
a  very  temporary  alleviation  can  generally  be  obtained  ;  it  is  found  by  experience, 
in  muscular  asthenopia,  even  a  long  interruption  of  the  work,  the  nightly  rest 
itself,  does  not  suffice  to  produce  an  increased  duration  of  function  ;  the  energy 
of  the  internal  recti,  once  decreased,  is  again  aroused  with  much  more  difficulty 
and  more  slowly  than  that  of  the  muscle  of  accommodation. 

Direct  examination  permits  the  objective  perception  of  the  existence  of  muscular 
asthenopia,  or  rather  of  the  relaxation  caused  by  the  over-straining  and  subsequent 
fatigue  of  one  or  both  internal  recti.  For  this  end  it  is  only  necessary  to  approach 
a  moderately  fine  object,  i.  e.  the  point  of  a  lead-pencil,  in  the  median  plane  of  the 
eyes,  and  generally  even  at  a  distance  of  six  inches  or  more,  it  can  be  clearly  seen 
that  one  eye  becomes  uncertain  in  its  fixation,  occasionally  inclines  outward,  and 
finally  turns  out  entirely,  and  places  itself  nearly  parallel  to  the  other  or  sharply 
fixing  eye.  If  this  does  not  happen  when  the  plane  of  vision  is  sunken,  it  does  so 
generally  when  it  is  brought  into  a  horizontal,  or  at  least  in  an  elevated,  direction. 
On  repeated  examination,  one  eye  will  be  seen  to  deviate,  and  monocular  insufficiency 
of  the  internal  recti  must  be  diagnosticated,  or  now-and-then  the  other  eye  will 
turn  to  the  side  and  indicate  an  insufficiency  of  both  internal  recti  of  similar  or 
unequal  degrees. 

Something  similar  generally  occurs  when,  after  sharp  binocular  fixation  (and  one 
requiring  great  exercise  of  accommodation)  of  an  object  held  near  the  eyes,  one 
eye  is  shut  out  from  the  object  by  a  screen  passed  up  from  below,  so  that  the  position 
of  the  eye  may  be  exactly  observed.  If  in  the  binocular  fixation  the  internal  rectus 
of  the  uncovered  eye  was  previously  overburdened,  the  eye  rolls  out  so  far  as  is 
necessary  to  bring  both  internal  recti  to  a  similar  state  as  regards  their  exercise  of 
power ;  that  is,  it  deviates  the  more  the  greater  the  insufficience,  and  consequently 
the  overtension,  of  the  weaker  muscle. 

The  want  of  energy  causing  the  asthenopia,  and  the  cessation  of  employment  of 
the  muscle  dependent  on  the  fatigue,  is  more  certainly  and  constantly  discovered  by 
the  use  of  a  prism,  whose  refractive  angle  is  up  or  down.  "With  such  a  position, 
even  weak  prisms,  before  sound  eyes,  are  only  to  be  overcome  with  great  diffi- 
culty by  voluntary  contraction  of  the  recti  in  question.  Hence  double  vision  is 
produced,  with  double  images,  one  above  the  other.  But,  single  vision  once  removed, 
the  regulating  power  of  the  act  of  vision  over  the  action  of  the  muscles  disappears, 
and  if  one  of  these  is  excessively  strained  in  proportion  to  its  energy,  it  instantly 
relaxes,  and  the  eye  moves  off  in  the  direction  of  the  antagonist.  If  muscular 
asthenopia— -that  is,  want  of  energy  of  one  internal  rectus — exists,  the  eye,  under 
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the  above-mentioned  circumstances,  turns  out  in  a  proportional  degree,  hence  crossed 
double  images  appear,  with  a  difference  in  bight  corresponding  to  the  refracting 
angle  of  the  prism.  By  means  of  a  second  prism  placed  before  the  latter,  with 
the  angle  outward,  the  lateral  deviation  may  be  corrected,  so  that  the  two  stand  in 
a  vertical  line  over  each  other.  Of  course,  the  refracting  angle  of  the  second  prism 
must  increase  or  diminish  in  proportion  to  the  amount  of  the  lateral  deviation  of 
the  double  images ;  that  is,  to  the  extent  of  the  deficient  energy  of  the  internal 
recti  affected.  It  is  therefore  useful  for  expressing  the  amount  of  a  given  muscular 
insufficiency. 

An  insufficiency  of  n  degrees  means  then  that  a  prism,  whose  angle  is  n  degrees,  with  its 
angle  outward,  is  required  to  annul  the  lateral  deviation,  which  appears  on  the  use  of  vertical 
prism  [one  whose  angle  is  upward  or  downward]. 

A  fine  vertical  line,  with  a  black  spot  of  about  one  line  diameter  at  its  middle,  suits  best  as  an 
object  for  a  short  distance.  For  greater  distance  it  is  better  to  use  a  long  lighted  candle,  whose 
flame  takes  the  place  of  the  point.  If  a  muscular  insufficiency  actually  exists,  and  the  internal 
rectus  of  the  eye  covered  by  the  vertical  prism  is  overstrained  at  the  distance  chosen  for  the 
object — that  is,  subjected  to  a  tension  disproportioned  to  its  energy — the  double  images  of  the  line 
or  candle  will  appear  far  from  each  other,  and  perfectly  parallel  with  the  marks  at  differeut 
altitudes. 

Nor  will  they  unite  by  slightly  turning  the  angle  of  the  prism  outward,  but  by  a  sufficiently 
strong  correcting  prism,  with  the  angle  outward,  they  will  be  brought  into  a  vertical  line,  upon 
which  the  two  images  of  the  point  or  flame  will  appear,  one  above  the  other.  By  testing  first  one 
eye,  then  the  other,  we  may  determine  whether  the  muscular  insufficiency  exists  in  one  eye  only, 
or  in  both;  and,  if  it  is  binocular,  we  may  also  fiud  the  amount  of  the  difference,  if  there  is  any. 

Causes. — The  immediate  cause  is  always  overburdening  of  tbe  muscle  of  accom- 
modation, or  of  tbe  internal  recti,  as  the  case  may  be.  But  the  trouble  does  not 
commence  equally  soon  in  all  persons,  even  under  the  same  circumstances.  The 
power  of  the  muscles  in  question  varies  greatly  in  different  persons,  and  in  some  it 
is  far  below  the  normal  amount.  (Graefe.)  Frequently,  such  insufficiencies  are 
congenital,  or  even  hereditary  ;  hence,  under  otherwise  similar  circumstances, 
asthenopia  affects  an  unproportionately  large  number  of  the  members  of  some  fami- 
lies, while  it  never  occurs  in  others  (Graefe)  ;  but  just  as  often 'they  are  acquü-ed, 
and  then  they  result  from  exhausting  diseases,  anaeinia,  &c.  Indeed,  under  such 
circumstances,  asthenopia  almost  always  occurs,  if  the  patient  strains  his  eyes  too 
soon.  But  the  disease  soon  passes  off,  as  the  muscles  grow  stronger  during  conva- 
lescence. Finally,  one  very  important  cause  is,  that  the  amount  of  work  which  the 
same  employment  requires  of  these  muscles  varies  in  different  cases,  as  the  refrac- 
tive state  of  the  eye,  and  the  opposition  to  the  shortening  of  the  muscles,  have 
great  influence. 

a.  Of  course,  in  hypermetropic  eyes,  the  muscle  of  accommodation  must  be 
strained  to  adjust  for  short  distances.  Hence,  hypermetropes  furnish  by  far  the 
greater  number  of  the  cases  of  accommodative  asthenopia.  Indeed,  some  assert 
that,  when  it  occurs  pure,  it  is  always  associated  with  hypermetropia.  (Donders.) 
This  affection  is  most  frequently  developed  after  the  twenty-fifth  year,  because,  as 
the  density  of  the  lens  increases,  its  resistance  to  the  accommodative  changes  of 
form  increases  also.  "Where  the  difficulty  of  refraction  is  greater,  the  asthenopia 
occurs  mucli  sooner,  even  before  puberty. 

In  general,  we  may  say  that  the  asthenopia  comes  on  earlier,  the  higher  the  grade  of  the 
hypermetropia.  We  can  not,  however,  accept  the  rule  that  has  been  given,  that  the  year  of  life 
in  which  the  asthenopia  appears,  nearly  corresponds  to  the  denominator  of  the  fraction  that 
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expresses  the  hypermetropia.  (Donders.)  The  exceptions  to  this  rule  are  so  numerous  and 
striking,  that  it  must  be  accepted  with  reservation.  Indeed,  we  not  unfrequcntly  meet  cases 
where  hypermetropes  of  -^  £§,  fa,  and  in  one  case  of  k  did  not  use  spectacles  till  the  fiftieth 
year,  or  later,  on  account  of  commencing  weariness  of  the  eyes ;  although  they  had  previously 
read,  written,  &c.  Various  circumstauces  cooperate  in  causing  asthenopia;  or,  perhaps,  the 
hypermetropia  developed  late  in  life  from  increased  density  of  the  lens,  has  relatively  increased 
in  such  cases. 

In  emmetropes  find  myopes,  accommodative  asthenopia  rarely  occurs,  for  few- 
occupations  require  such  an  approach  of  the  object  to  the  eye  as  to  overburden  the 
muscle  of  adaptation.  But  such  eyes  are  not  perfectly  safe  when  there  is  muscular 
insufficiency;  it  only  requires  unfavorable  circumstances  to  excite  the  affection.  In 
this  respect,  wearing  too  strong  concave  glasses  in  myopia,  and  the  use  of  spectacles 
for  distances  where  they  are  not  required,  is  a  frequent  cause. 

Where  there  is  deficient  energy  of  the  muscle  of  accommodation,  among  the  circumstances 
that  lead  to  asthenopia  are:  working  with  small  objects,  fine  embroidery,  sewing,  painting,  read- 
ing small  or  bad  printing  or  writing,  especially  when,  to  make  out  the  true  meaning,  it  is  necessary 
distinctly  to  see  fine  lines,  by  which  the  different  letters  are  distinguished,  and  the  habit  of  read- 
ing in  circles  of  dispersion,  becomes  insufficient.  Indistinct  contours,  dull  colors,  slight  contrasts 
with  the  background,  deficient  illumination,  and  any  thing  else  that  affects  the  distinctness  of  the 
retinal  images,  and  renders  a  nearer  approach  of  the  object  necessary  (hence,  particularly,  abnor- 
mal astigmatism)  of  course  increases  the  strain  on  these  muscles,  and  hastens  their  fatigue,  and 
consequently  favors  the  occurrence  of  asthenopia.  Continuous  rapid  changes  of  the  distance  for 
which  the  eye  must  adjust,  as  in  comparing  different  copies  of  long  rows  of  figures,  &c,  is  also  a 
frequent  cause.    And  here  the  actual  energy  of  the  ciliary  muscle  comes  into  play. 

o.  The  internal  recti  are  most  called  on  in  high  grades  of  myopia ;  hence,  muscular 
asthenopia  principally  affects  the  near-sighted ;  for  this  error  of  refraction  requires 
the  near  approach  of  the  object,  while,  at  the  same  time,  the  position  of  the  point  of 
rotation,  and  of  the  axis  of  vision  in  bathymorphia,  and  cases  of  posterior  staphy- 
loma, increases  -the  tendency  to  overburdening  of  the  converging  muscles.  Besides 
this,  there  is  possibly  a  very  annoying  double  innervation ;  for,  along  with  the  impulse 
to  incline  the  visual  axes  toward  each  other,  there  is  the  tendency  to  divergence,  so 
as  to  remove  the  far  point  beyond  its  natural  position.     (Hering.) 

The  excessive  work  imposed  on  the  internal  recti  of  very  short-sighted  persons, 
who  are  employed  with  small  objects,  does  not  always  produce  muscular  asthenopia, 
because  the  error  of  refraction  generally  increases  gradually  from  childhood,  and  in 
proportion  as  the  increasing  myopia  requires  a  less  distance  for  ordinary  occupations, 
the  energy  of  the  muscles  increases,  and  the  tendency  to  asthenopia  diminishes. 
Indeed,  in  such  slowly -progressing  bathymorphia,  the  internal  recti  not  unfrequently 
acquire  a  preponderance,  and  the  convergence  of  the  optic  axes,  suited  to  the  far 
point,  expresses  the  state  of  rest  of  the  antagonistic  muscles..  Hence  the  patient 
squints  somewhat,  and  can  only  bring  the  visual  axes  parallel  by  forced  exertion  of 
the  external  recti.  In  other  words,  the  motion  of  the  eye  inward  increases  at  the 
expense  of  its  outward  motion.  (Schuerman.)  "When,  on  the  contrary,  especially 
later  in  life,  a  posterior  staphyloma  increases  rapidly,  so  that  use  does  not  propor- 
tionately increase  the  strength  of  the  internal  recti,  asthenopic  difficulties  usually 
occur,  and  subsequently  true  muscular  asthenopia,  with  great  retinal  and  ciliary 
hypersesthesia.  Sometimes  the  patients  avoid  this  by  deviatiDg  the  eye  outward. 
(Qraefe.) 
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If  the  interna]  recti  were  in  preponderance,  and  a  rapid  increase  of  posterior  staphyloma  causes 
the  opposition  to  tbem  to  increase  suddenly,  or  if  the  energy  of  the  muscle  be  weakened  in  any 
way,  one  of  the  visual  axes  may  deviate  outwardly  in  near  vision  and  inwardly  in  distant  vision; 
so  that  we  shall  have  a  combination  of  converging  and  diverging  squint.  {Danders.) 

Of  course,  under  such  circumstances,  muscular  asthenopia  occurs  more  readily 
if  there  is  also  a  congenital  or  developed  deficiency  of  energy  of  the  internal  recti. 
These  insufficiencies  often  occur,  and,  as  they  are  not  combined  with  great  myopia, 
it  shows  that  muscular  asthenopia  may  also,  under  certain  circumstances,  occur  in 
slightly  myopic,  or  even  in  emmetropic  or  hypermetropic  persons.  This  would  he 
particularly  liable  to  occur  when  an  unaccustomed  strain  of  the  muscle  of  convergence 
offered  the  opportunity. 

Such  an  insufficiency  is  clearly  shown  by  the  action  of  the  eye  toward  prisms  which  are  held 
before  it,  with  the  angle  inward  or  outward.  Normally,  while  regarding  distant  objects — that 
is,  while  the  axes  of  the  eye  are  parallel — only  weak  prisms  with  the  angle  outward  are  over- 
come. The  voluntary  eversion  of  the  eye  appears  limited.  But  the  nearer  the  object  is  brought 
to  the  eye,  along  the  median  line,  the  greater  it  becomes,  and  the  stronger  the  prisms  that  can  be 
overcome  by  the  voluntary  contraction  of  the  external  recti,  without  the  occurrence  of  diplopia. 
But  voluntary  adduction  always  remains  in  excess.  At  equal  distances,  far  stronger  prisms,  with 
the  angles  inward,  are  overcome  by  voluntary  inversion  of  the  eye  than  with  the  angles  outward, 
by  voluntary  abduction.  In  the  vicinity  of  the  accommodative  near  point  alone,  the  adduction  and 
abduction  caused  by  prisms  appear  to  be  equal.  But  if  there  is  insufficiency  of  one  or  both 
internal  recti,  and  consequent  asthenopia,  abduction  is  favored.  At  the  distance  of  the  ordinary 
occupations,  much  stronger  prisms  can  be  overcome  when  the  angle  is  outward  than  when  it  is 
inward.  Even  where  the  distance  is  greater,  the  abduction  often  preponderates  still,  so  that  quite 
strong  prisms,  with  the  angle  outward,  may  be  overcome,  while  even  weak  ones,  with  the  angles 
inward,  excite  unbearable  diplopia.  These  symptoms  become  very  evident  when  the  visual  plane 
is  horizontal,  or  inclined  upward.     (Grae/e.) 

In  general,  we  may  say  that,  where  the  exciting  causes  exist,  the  excess  of  abductive  power 
causes  muscular  asthenopia  the  more  certainly,  the  greater  the  insufficiency  in  proportion  to  the 
adduction — that  is,  the  greater  the  lateral  deviation — on  placing  before  the  eye  a  strong  prism 
with  the  angle  upward  or  downward.  (Graefe.)  For  instance,  if,  at  the  distance  of  his  usual 
occupation,  say  ten  inches,  a  person  overcomes  a  prism  of  twenty-four  degrees  with  its  angle 
inward,  but  with  the  angle  outward  one  of  thirty  degrees,  and  if  the  insufficiency  were  eight 
degrees  (that  is,  if  the  lateral  deviation  were  eight  degrees,  when  a  strong  prism,  with  the  angle 
upward  or  downward,  were  placed  before  the  eye),  there  would  be  only  a  slight  tendency  to  muscular 
asthenopia,  as  the  insufficiency  (eight  degrees)  is  only  one  third  of  the  adduction  (twenty-four 
degrees).  If  we  consider  the  position  that  the  eyes  assume, under  a  prism  pointing  up  or  down, 
as  the  position  of  equilibrium  for  lateral  tension,  then  8°  +  24°  =  32°  represents  the  maximum 
power  of  the  internal  recti,  whose  tension  is,  under  ordinary  circumstances,  only  £>  =  }i.  If, 
however,  in  a  myope,  who  is  accustomed  to  fix  at  6  inches,  the  abduction  through  prisms  is  8°, 
the  adduction  24°,  and  the  insufficiency  8°,  asthenopia  will  rarely  be  absent,  as  the  abduction  is 
to  the  adduction  as  3  :  1 ;  the  insufficiency  equals  the  adduction,  and"  the  tension  of  the  internal 
recti,  in  ordinary  fixation,  is  %  their  whole  power. 

Among  the  special  causes  of  muscular  asthenopia  are  sudden  and  powerful  dis- 
turbances of  the  associations  existing  between  the  innervation  of  the  muscle  of 
accommodation  and  the  lateral  muscles  of  the  eye-ball. 

A  similar  disturbance  arises  when,  at  the  ordinary  employments,  the  customary  spectacles  are 
laid  aside,  or  when  eyes,  unaccustomed  to  glasses,  are  used  with  spectacles,  which  neutralize  the 
errors  of  accommodation  ;  or,  perhaps,  from  excessive  strength,  apparently  excite  the  opposite 
errors.  The  muscle  of  adaptation  will  then  be  compelled  to  an  amount  of  exertion  or  relaxation, 
as  the  case  may  be,  which  is  quite  different  from  the  state  of  contraction  that  was  formerly 
required  at  the  same  employment,  with  equal  convergence  of  the  optic  axes,  and  to  which  the  eye 
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was  consequently  accustomed.  Hence  it  will  rarely  bear  this  disproportion,  and  soon  becomes 
fatigued ;  if  the  work  be  continued,  this  fatigue  increases  to  muscular  asthenopia.  A  complete 
change  of  the  customary  conditions  of  contraction  is  not  necessary ;  even  a  decided  alteration 
suffices  to  excite  this  asthenopia.  This  alteration  is  often  caused  by  the  change  of  the  customary 
spectacles  for  others  that  are  considerably  stronger  or  weaker;  it  makes  no  difference  whether  the 
former  or  the  latter  are  the  proper  ones.  It  is  also  caused  by  a  faulty  position  of  the  glasses  before 
the  eye,  by  misuse  of  spectacles,  &c.  At  least,  under  such  circumstances,  it  only  requires  the 
addition  of  other  unfavorable  circumstances  to  render  employments  demanding  continued  vision, 
at  short  distances,  sources  of  asthenopia. 

It  is  a  probable  supposition,  and  confirmed  by  careful  observation,  that  insuffi- 
ciency of  the  external  recti  with  asthenopia  may  also  occur.  (Knapp.) 

In  one  case  the  affection  was  developed  in  a  myope  from  wearing  too  narrow  spectacle-frames 
for  a  long  while,  and  was  cured  by  division  of  the  internal  recti.  {Knapp.)  In  another  case  it 
was  thought  that  insufficiency  of  the  internal  and  external  recti  could  be  detected  at  the  same 
time.  {Kugel.) 

Course  and  Hesillts. — At  first,  all  the  symptoms  of  the  disease  only  appear  when 
the  affected  muscles  are  subjected  to  unaccustomed  or  excessive  straining.  Then  the 
intensity  of  the  symptoms  is  in  proportion  to  the  extent  and  duration  of  the  work 
that  the  muscles  have  to  perform.  "With  continued  forced  work,  however,  the 
nervous  symptoms  soon  become  permanent,  the  patient  constantly  suffers  from  the 
sensation  of  dazzling,  and  even  slight  use  of  the  eye,  as  in  distant  vision,  suffices  to 
excite  severe  pain  in  and  around  the  eye.  The  asthenopia  acquires  more  and  more 
the  character  of  retino-ciliary  hyperesthesia. 

In  muscular  asthenopia,  which  chiefly  depends  on  high  grades  of  myopia,  as  was 
previously  remarked,  the  patient  often  escapes  these  painful  results  by  shutting  out 
the  weaker  eye  from  binocular  vision,  and  deviating  it  outward  at  the  point  of  equili- 
brium of  the  two  lateral  recti.  This  generally  causes  diminution  of  vision  iu  the 
deviating  eye,  and,  finally,  actual  strabismus. 

"Where,  on  the  other  hand,  the  affection  occurs  with  low  grades  of  myopia,  or 
even  with  emmetropia,  or  hypermetropia,  actual  divergent  squint  rarely  results,  for 
the  innervation,  causing  divergence  of  the  visual  lines,  is  absent. 

Asthenopia  is  capable  of  cure.  This  is  especially  true  of  those  cases  in  which 
it  is  not  so  much  an  actual  want  of  energy  that  causes  the  disease,  as  an  absolute 
excess  of  required  action,  and  of  those  cases  in  which  diseases,  and  the  general 
and  local  weakness  they  cause,  have  diminished  the  working  power  of  the  eye,  and 
so  placed  the  cause  of  the  asthenopia  in  connection  with  relative  overburdening. 
"With  sufficient  care,  the  parts  Usually  soon  recover  sufficiently  for  the  eye  to  do  a 
moderate  amount  of  work.  It  not  unfrequently  happens,  however,  that  subsequently 
a  certain  degree  of  insufficiency  remains,  and  later,  every  indiscretion  is  accompanied 
by  a  return  of  the  asthenopic  difficulties.  Where  a  certain  deficiency  of  energy  is 
the  cause  of  the  development  of  the  asthenopia,  the  eye.never  returns  to  normal 
duration  of  function ;  throughout  life  it  requires  certain  helps,  which,  in  ordinary 
occupations,  diminish  the  amount  of  its  work  to  the  existing  power. 

Treatment. — The  first  and  most  important  indication  is  to  arrest  the  progress  of 
the  disease. ,  If  the  immediate  causes  of  the  overburdening  of  the  musetes  are  cor- 
rectly understood,  this  is  not  very  difficult  in  the  majority  of  cases,  provided  that 
the  patient  presents  himself  to  the  surgeon  as  soon  as  the  symptoms  of  diminished 
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duration  of  function  begin  to  evince  themselves,  and  that  he  is  in  condition  to  leave 
off  the  occupations  causing  the  affection. 

Frequently,  improving  the  circumstances  under  which  wort  is  conducted  suffices 
to  increase  the  duration  of  function  to  the  normal  amount.  Thus  it  will  often  be 
necessary  to  arrange  the  position  of  the  patient  in  regard  to  the  source  of  light — the 
window,  for  instance ;  where  the  illumination  is  insufficient,  to  increase  it  to  the  proper 
amount  by  strengthening  the  artificial.source  of  light,  or  by  the  choice  of  a  more  suit- 
able location. 

Iu  other  cases,  the  object  is  improperly  placed  as  regards  the  eye;  it  is  too  high, too  low,  or 
lateral,  as  occurs  in  reading  in  bed,  &c,  and  hence  must  be  altered,  &c,  &c. 

But  if  the  cause  of  the  overburdening  (as  is  the  rule)  depends  on  inadequate 
power  of  the  muscles,  and  incapability  of  producing  the  requisite  convergence  of  the 
axes,  and  maintaining  it  as  long  as  required ;  if  an  actual  muscular  weakness  or  the 
natural  refractive  state  of  the  eye  are  at  fault,  it  will  be  necessary  to  order  suitable 
glasses.  The  object  of  these  is  evident.  They  must  dimmish  the  requirements  which 
a  certain  employment  makes  on  the  muscles,  to  an  amount  corresponding  to  their 
power. 

1.  Where,  from  any  cause,  the  muscle  of  accommodation  has  not  grown  up  to 
its  work,  glasses  are  necessary,  which,  at  the  distance  of  the  object,  form  virtual 
images  for  which  the  eye  can  easily  and  continuously  adjust.  As  a  rule,  of  course, 
convex  glasses  will  be  required.  In  myopes,  who  hitherto  have  used  strong  concave 
glasses  at  their  work,  weaker  concave  glasses  may  be  used.  The  right  choice  of 
these  glasses,  as  was  said  in  speaking  of  suitable  means  of  correction  for  the  differ- 
ent errors  of  refraction,  is  not  at  all  difficult,  but  requires  especial  attention  to  the 
circumstances  in  the  special  cases. 

In  some  cases  it  will  be  necessary  to  combine  the  glasses  with  weak  prisms,  to 
meet  certain  disturbances  in  the  close  associations  between  accommodation  and 
convergence  of  the  visual  axes,  and  to  arrest  at  once  the  source  of  muscular  asthen- 
opic  difficulties.  The  distance  of  the  object  being,  as  a  rule, -nearly  fixed,  it  not 
unfrequently  happens  that  when  the  exercise  of  accommodation  is  greatly  diminished 
by  glasses,  the  necessary  convergence  of  the  axes  nearly  reaches  or  even  exceeds 
the  limit  within  which  it  can  vary  under  the  conditions  of  accommodation  devel- 
oped by  the  new  associations ;  but  this  position  of  the  axes  is  either  from  the 
beginning  or  after  a  time  unbearable.  Abducent  prisms  are  necessary  to  equalize 
the  disturbances. 

In  some  few  cases  accommodative  asthenopia  is  entirely  caused  by  the  mispro- 
portion  of  the  relative  range  of  accommodation.  The  patient  must,  at  the  distance 
of  the  object  required  for  the  work,  exercise  the  maximum  of  that  accommodation 
which  the  existing  degree  of  convergence  of  the  axes  permits.  Under  such  circum- 
stances, weak  prisms,  with  the  angles  inward,  suffice  to  remove  the  difficulty,  since 
they  increase  the  amount  of  convergence  required,  and,  when  sufficiently  strong,  at 
a  given  distance  of  the  object  there  is  required  a  less  amount  of  the  straining  of 
accommodation,  which  can  be  excited  bythe  acquired  convergence  of  the  axes. 

2.  Muscular  asthenopia  requires  that  the  distance  of  the  object  in  the  ordinary 
employment  be  increased,  either  actually,  or  apparently  by  abducent  prisms,  in 
proportioa  to  the  extent  of  the  manifest  muscular  insufficiency. 

Myopes,  who  previously  were  not  accustomed  to  use  correcting  glasses  when  at 
work,  and  who  show  only  a  slight  amount  of  insufficiency  of  one  or  both  internal 
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recti,  in  whom,  moreover,  the  insufficiency  quickly  disappears  when  the  distance  of 
the  object  is  slightly  increased,  are  frequently  relieved  from  their  difficulty  by  giving 
them  weak  concave  glasses  at  their  work,  which  permit  them  to  remove  the  object 
beyond  the  bounds  within  which  the  muscular  insufficiency  shows  itself. 

For  instance,  suppose  a  myope,  with  eight  inches'  far  point.  Asthenopie  difficulties  come  on 
when  reading  at  six  inches,  and  an  insufficiency  of  eight  degrees  is  present.  At  eight  inches  the 
insufficiency  is  four  degrees,  and  causes  no  more  difficulty.  Then  a  glass  of  l;  —  -j,-,  =  ^  refrac- 
tive power  would  apparently  bring  the  object  to  eight  inches,  and  when  there  is  no  objection  to 
the  continued  use  of  a  concave  glass,  it  may  be  employed  at  once.     (Graefe.) 

"When,  however,  the  insufficiency  is  somewhat  marked,  and  does  not  quickly 
diminish  by  increasing  the  distance  of  the  object  within  the  bounds  permitted  by 
the  work,  abducent  prisms  (with  the  angles  outward)  are  required  to  prevent  the 
muscular  asthenopia.  The  refractive  angle  of  these  prisms  must,  as  a  rule,  equal 
the  amount  of  insufficiency.  This  angle  is  determined  by  placing  a  vertical  prism 
before  the  eye,  and  taking  a  distance  of  the  object,  such  as  is  used  at  ordinary  work ; 
then  the  proper  prism  is  the  one  which,  placed  before  the'  eye,  equalizes  the  action 
of  the  lateral  antagonists,  and  so  removes  all  cause  of  asthenopic  difficulties.  Under 
favorable  circumstances,  however,  weaker  prisms,  which  remove  only  part  of  the 
insufficiency,  suffice. 

Since,  with  the  thus-attained  change  of  the  axis-convergence,  the  relative 
range  of  accommodation  changes  also ;  or,  to  express  this  more  fully,  since  the  accom- 
modative adjustment  of  the  eye  required  for  work,  on  account  of  the  developed 
states  of  association,  is  accomplished  with  more  difficulty  the  slighter  the  axis-con- 
vergence; it  often  appears  very  necessary  to  combine  the  prisms  with  lenses  which 
apparently  increase  the  distance  of  the  object  to  the  amount  required,  so  that  a  less 
amount  of  the  disposable  relative  accommodation  will  be  demanded.  The  strength 
of  these  lenses  is  best  determined  by  experiment.  Naturally  they  will,  as  a  rule,  be 
convex  glasses,  and  only  in  myopes,  who  are  used  to  strong  concave  glasses,  will  a 
weak  concave  glass  answer  the  purpose.  In  those  cases  where  the  muscular  and 
accommodative  asthenopia  go  hand  in  hand,  such  combinations  are  indispensable. 

In  high  degrees  of  myopia,  by  the  use  of  concave  glasses,  the  distance  of  the 
object  may  often  be  increased  at  work.  If,  in  such  a  case,  the  insufficiency  dimin- 
ishes rapidly,  as  the  distance  increases  by  a  certain  admissible  extent,  the  concave 
lens  can,  of  course,  replace  a  part  of  the  refraction  of  the  prism.  It  renders  a  weaker 
prism  sufficient,  which  is  often  of  the  greatest  importance.  The  strength  of  this 
prism  will  be  decided  by  the  insufficiency  remaining  after  the  increase  of  the  distance 
of  the  object ;  and  the  strength  of  the  lens  will  be  found  from  the  natural  adjustment 
of  the  eye,  and  the  increased  distance  required  by  the  work.  (Graefe.) 

If,  in  an  asthenopic  myope,  the  reading  distance  be  sis  inches,  and,  at  the  same  time,  the  insuf- 
ficiency ten  degrees,  but,  at  eight  inches,  the  insufficiency  be  six  degrees,  the  combination  of  a 
prism  of  six  degrees  and  a  concave  glass  of  £  —  »  =  A  refractive  power  will  answer. 

As  a  rule,  only  prisms  whose  refractive  angle  does  not  exceed  six,  or  at  most 
eight,  degrees,  answer  for  continued  work.  Strong  prisms  render  the  chromatic 
aberrations,  the  distortion  of  objects  placed  laterally,  and  refracted  light,  very  annoy- 
ing. In  one-sided  insufficiency,  under  four  degrees,  it  is  sufficient  to  use  a  prism  for 
the  weaker  eye ;  still,  even  here,  it  is  well  to  divide  the  prism  into  two,  whose  united 
strength  gives  the  angle  required.    If  a  prism  of  six  or  more  degrees  is  required  for 
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the  correction  of  one-sided  insufficiency,  its  division  into  two  is  indicated  under  all 
circumstances.  Moreover,  it  is  best  to  divide  it  into  two  prisms  of  equal  strength, 
although  there  is  no  objection  to  giving  a  greater  part  of  the  correction  to  the  weaker 
eye,  and  the  lesser  part  to  the  sound  eye.  In  binocular  insufficiency,  this  division  is 
also  valuable,  and,  if  strong  prisms  are  to  be  used,  it  is  particularly  to  be  recom- 
mended. Under  such  circumstances,  of  course,  the  sum  of  the  refractive  angles 
must  equal  that  of  the  insufficiency  to  be  corrected  on  the  two  sides. 

It  is  hardly  necessary  to  say  that  the  combination  of  a  prism  and  a  concave  or  convex  lens 
should  only  be  made  during  the  examination.  For  use,  the  requisite  lens-curvature  should  be 
ground  on  the  surface  of  the  prism.  Such  glasses  were  first  introduced  to  science  under  the  name 
of  dissecting  glasses  {Brüche),  and  gave  the  starting-point  for  a  more  careful  study  of  muscular 
asthenopia,  and  the  means  to  be  used  for  its  treatment. 

"Where  the  insufficiency  of  the  internal  recti  has  gone  so  far,  that  strong  prisms 
on  both  sides  are  required  for  the  correction,  and  when,  in  spite  of  the  continued 
attempt  at  binocular  vision,  divergence  of  the  visual  axes  always  occurs  when  objects 
at  a  certain  distance  are  regarded,  we  may  attempt  to  lessen  the  preponderance  of 
the  external  recti,  by  laying  them  back  so  far  that  the  insufficiency  of  the  internal 
recti  either  seems  overcome,  or  may  be  corrected  by  weak  prisms. 

The  amount  of  laying  back  should  not  exceed  the  amount  of  voluntary  abduction  when  fixing 
distant  objects,  otherwise  there  will  be  convergent  strabismus.  If  the  amount  of  the  allowable 
laying  back  is  equal  to  the  amount  of  the  insufficiency,  at  the  distance  required  for  the  work,  the 
diminished  tension  of  the  external  recti  will  alone  suffice  to  remove  the  asthenopia.  In  other  cases, 
the  eye  does  not  attain  the  state  of  equilibrium  of  the  lateral  recti,  and  the  remainder  of  the  insuf- 
ficiency must  be  neutralized  by  suitable  prisms.     {Grae/e.) 

Unfortunately,  a  correct  estimation  of  the  operative  effect  is  very  difficult,  and  it 
is  doubtful  if  any  operator  can,  with  any  certainty,  fulfill  the  indications.  Usually 
only  a  better  position  of  the  eye  is  attained ;  binocular  vision  is  rarely  much  improved, 
or  the  asthenopia  much  assisted.  This  is  particularly  true  where  excessive  myopia  is 
the  chief  source  of  the  affection ;  for  here,  besides  the  muscular  insufficiency,  various 
causes,  not  remediable  by  tenotomy,  assist  in  producing  the  asthenopia.  But  in  other 
cases  the  operation  is  rarely  sufficiently  indicated  or  even  justified. 

Before  tenotomy,  or  after  this  has  proved  insufficient,  some  recommend  electricity.  They  claim 
to  have  seen  advantage  from  it,  particularly  in  the  cases  of  muscular  insufficiency  dependent  on 
constitutional  debility.  They  place  the  negative  pole  of  a  constant  battery  at  the  inner  canthus, 
the  positive  on  the  brow  or  root  of  the  nose,  and  then  pass  a  constant  current  from  four  to  eight 
elements  for  about  thirty  seconds.    {Landsberg.) 

"Where  prisms  do  not  answer  the  purpose,  and  we  do  not  decide  on  tenotomy,  or 
this  has  failed,  there  is  nothing  loft  but  to  aid  nature's  process  of  cure,  by  the  exclusion 
of  the  weaker  eye.  This  may  be  done  by  placing  a  dull  or  black  glass  before  the 
affected  eye.  But  if  the  patient  is  not  annoyed  by  double  images,  we  may  use  a 
prism  with  the  angle  upward  or  downward.  After  the  eye  has  been  excluded 
it  must  be  used  separately,  to  prevent  amblyopia  from  disuse. 

3.  "Where  the  asthenopia  is  accompanied  by  great  ciliary  or  retinal  hyperesthe- 
sia, it  has  been  advised  to  give  a  blue  tint  to  the  correcting  spherical  glasses  or 
prisms.  {Böhm,  Grae/e.)  But  it  is  doubtful  whether  this  is  of  any  use ;  for  usually 
any  attempt  to  use  the  eyes  for  a  length  of  time,  in  near  vision,  causes  an  unbearable 
increase  of  the  affection,  which  is  at  any  rate  painful.    Even  under  the  most  favorable 
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circumstances,  the  patient  is  absolutely  incapable  of  doing  any  tiling  requiring  near 
vision.  The  chief  indication,  then,  is  to  first  remove  the  state  of  nervous  active  excita- 
bility. This  is  to  be  done  by  taking  great  care  of  the  eye,  and  avoiding  all  exercise 
of  it.  Great  benefit  is  ascribed  to  the  methodical  use  of  atropine,  and  the  complete 
relaxation  of  the  muscle  of  accommodation  that  it  causes.  {Bonders.)  When  the 
sensitiveness  of  the  retina  and  ciliary  nerves  has  been  diminished,  it  is  time  to  com- 
mence attempts  at  vision,  with  completely  correcting  glasses.  At  first  these  attempts 
must  only  last  a  short  time,  and  be  resumed  after  long  intervals.  But  in  proportion 
as  the  power  of  the  eye  increases,  so  should  the  frequency  and  duration  of  the  trials 
increase,  till  we  attain  our  end. 

[Under  the  belief  that  in  asthenopia  there  was  often  a  discrepancy  between  the 
power  of  the  ciliary  muscles  and  the  angle  of  convergence,  it  was  concluded  that 
there  was — 

"  1st.  Some  disturbance  of  the  relative  accommodation. 

"2d.  There  seemed  to  be  a  want  of  tone  or  power  of  the  ciliary  muscle  for  con- 
tinned  action. 

"  3d.  "Want  of  mental  energy,  the  patient  having  lost  confidence  in  his  power  to 
use  his  eyes." 

The  first  difficulty  is  overcome  by  giving  glasses,  to  change  the  relation  of  the 
accommodation  to  the  angle  of  convergence  of  the  optic  axes. 

Secondly,  the  tone  of  the  muscle  is  increased  by  a  regular  course  of  gymnastic 
exercises. 

The  patient  is  to  commence  using  the  eyes  with  the  chosen  glasses ;  he  is  to 
read  for  from  three  to  fifteen  minutes,  three  times  daily,  from  a  book,  with  good 
clear  type.  The  duration  of  this  exercise  is  to  be  daily  increased,  by  additions  of  one 
minute  to  each  period — taking  care,  however,  not  to  cause  fatigue. 

Thirdly,  the  above  "  course  of  treatment  serves  to  distract  the  mind  of  the 
patient,  and  restores  his  confidence  in  his  ability  to  use  his  eyes."     (E.  Dyer.) 

It  would  be  superfluous  to  enter  into  detail  in  regard  to  a  method  which  has 
been  so  fully  laid  down  by  its  originator,  but  agreeing,  to  a  great  extent,  with  Dr. 
Dyer,  both  as  to  the  nature  and  the  seat  of  the  disease,  and  having  become  thoroughly 
convinced,  in  many  cases,  of  the  efficacy  of  the  treatment  proposed,  I  have  been  led 
to  look  into  the  matter  for  the  purpose  of  explaining,  if  possible,  the  manner  in 
which  this  benefit  is  effected.  In  order  to  do  this,  we  must  first  take  into  considera- 
tion the  nature  of  the  part  to  which  the  remedy  is  to  be  applied,  and  as  this  is  in 
the  present  case  what  is  known  as  the  relative  accommodation,  it  is  to  this  that  our 
attention  will  be  chiefly  confined. 

In  emmetropic  or  normal  eyes,  there  is  a  certain  relation  between  the  accom- 
modation and  convergence  of  the  visual  axes,  so  that  a  certain  amount  of  the  former 
corresponds  to  a  given  amount  of  the  latter.  Now,  although  this  amount  of  accom- 
modation is  definite,  it  is  by  no  means  absolute,  as  is  proved  by  the  fact,  that,  with 
a  fixed  degree  of  convergence,  the  accommodation  can  be  modified  and  yet  distinct 
vision  remain  undisturbed.  To  prove  this,  let  a  small  object  (fine  print)  be  placed 
at  the  distance  of  twelve  inches  from  the  eye.  This  particular  degree  of  convergence 
is  here  chosen  on  account  of  simplicity,  and  because  with  it  we  obtain  a  greater 
amount  of  relative  accommodation  than  with  any  other,  while,  at  the  same  time,  it 
is  the  average  distance  at  which  the  object  is  held  for  near  work.  As  the  visual 
axes  are'  converged  upon  the  object,  and  as  the  accommodation  is  adjusted  for  the 
above  distance,  vision  is  acute.     Now,  the  strongest  convex  glass,  through  which  the 
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object  stiH  remains  distinct,  will  show  the  amount  which  the  accommodation  can  he 
relaxed.  This  is  known  as  the  negative  portion  of  the  relative  accommodation,  and 
represents  the  amount  of  relaxation  of  which  the  ciliary  muscle  is  capable,  with  this 
definite  amount  of  convergence.  On  the  other  hand,  the  strongest  concave  glass 
through  which  the  object  still  remains  distinct,  will  show  the  amount  of  accommo- 
dation which  can  be  brought  forth  by  increased  tension,  or  muscular  effort,  on  the 
part  of  the  ciliary  muscle.  This  is  known  as  the  positive  portion.  The  negative 
portion  represents,  then,  the  amount  of  muscular  force  actually  used  with  a  given 
convergence,  in  order  to  render  vision  distinct ;  the  positive,  that  which  is  held  in 
reserve.  The  positive  ought  to  predominate  over  the  negative  in  the  proportion 
of  3  to  2. 

"  The  distinction  here  made"  says  Donders,  " already  acquires  practical  impor- 
tance, from  phe  fact  that  accommodation  can  only  be  maintained  at  a  distance,  at 
iohich,  in  reference  to  the  negative,  the  positive  part  of  the  relative  range  of  accommo- 
dation is  tolerably  great."  This  is  a  most  important  law,  and  its  practical  effect  is 
admirably  shown  in  hypermetropic.  The  reason  why  the  accommodation  can  not 
be  maintained  in  hypermetropic  eyes  is,  not  because  the  relative  accommodation  for 
a  given  convergence  is  not  sufficient,  for  it  is  usually  greater  than  in  normal  eyes, 
but  because  the  positive  part  is  too  small  in  proportion  to  the  negative,  or,  in  extreme 
cases,  does  not  exist  at  all.  In  other  words,  the  amount  of  muscular  force  expended 
is  much  greater  than  that  held  in  reserve.  But  this  may  also  occur,  under  certain 
conditions,  in  the  normal  eye. 

No  muscle  can  long  maintain  its  maximum  tension  without  giving  rise  to  fatigue 
and  pain,  and  these  follow  in  the  case  of  the  ciliary  muscle,  just  as  they  would  in 
any  other  muscle  which  was  overtasked ;  and  there  is  no  reason  why  that  which 
takes  place  in  the  hypermetropic  eye,  from  abnormal  structure,  should  not  also 
occur  in  an  emmetropic  eye,  from  weakness — that,  just  as  the  ciliary  muscle,  in  one 
case,  is  overtasked,  from  having  an  abnormally  heavy  burden  to  carry,  so  it  might, 
in  the  emmetropic  eye,  be  too  weak  to  perform  its  normal  amount  of  duty.  If  the 
weakened  muscle  is  using  a  force  disproportionate  to  its  strength,  in  order  to  adjust 
the'  accommodation  for  a  given  convergence,  it  must  be  at  the  expense  of  that 
amount  of  power  usually  held  in  reserve  by  the  normal  eye,  and  represented,  as  we 
have  seen,  by  the  positive  part  of  the  relative  A.  I  have  seen  many  cases  of  this 
type  of  asthenopia,  where  the  deficiency  of  the  positive,  or  want  of  reserved  force, 
was  very  apparent.  The  amount  has  varied  between  what  would  be  represented  by 
a  convex  glass  of  ^  to  ■%„. 

Now,  in  regard  to  the  treatment  of  these  cases.  As  it  has  been  proved  that 
accommodation  can  only  be  maintained,  for  any  length  of  time,  where  the  positive 
is  tolerably  great  in  reference  to  the  negative,  and  as  it  has  been  shown. that  the 
positive,  in  the  above  cases,  is  disproportionately  small,  the  indication  would  appear 
to  be  to  restore  the  positive  to  its  normal  dimensions,  and  it  would  follow  that  the 
asthenopia  would  then  be  relieved.  The  question  then  is,  how  can  this  be  done? 
The  answer  is,  by  convex  glasses. 

As  a  convex  lens  represents  so  much  muscular  force,  we  have,  by  adding  this 
lens,  added  just  so  much  power,  restoring  the  proportion  between  the  positive  and 
negative  parts  of  the  relative  accommodation. 

It  would  seem  to  follow  then,  that,  as  soon  as  the  want  in  the  positive  was 
supplied  by  the  glasses,  the  asthenopic  symptoms  would  rapidly  disappear.  This  is 
often  the  case,  and  would  be  so  nearly  always  if  a  new  factor  of  the  disease  did  not 
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come  into  play,  and  this  is  want  of  energy.  It  is  one  tiling  for  a  muscle  to  contract, 
and  quite  another  for  it  to  maintain  its  contraction  ;  and  the  fatigue  which  arises  in 
this  case,  is  not  so  much  that  which  proceeds  from  actual  energy,  as  of  lifting  a  load, 
as  that  which  results  rather  from  the  simple  extension  of  an  elastic  muscle  when 
in  the  condition  of  contraction.  The  power  to  maintain  a  certain  amount  of  con- 
traction is,  to  a  very  great  extent,  dependent  on  the  will — the  patient  "having  lost 
confidence  in  his  ability  to  use  his  eyes"  being  a  very  prominent  feature  in  this  form 
of  asthenopia.  Having  restored,  as  it  were,  by  the  glasses,  the  actual  muscular 
force,  we  must  seek  to  cultivate  the  ability  to  maintain  the  required  muscular  ten- 
sion ;  in  other  words,  to  restore  the  tone  and  vigor  of  the  weakened  ciliary  muscle  ; 
and  the  best  way  of  doing  this  appears  to  us  that  proposed  by  Dr.  Dyer,  viz.  gradu- 
ally increasing  exercise  at  stated  intervals,  with  light  convex  glasses]  (E.  G.  Loring.) 

hMXhOxities—Stellwag,  Sitzungsberichte  der  Wien.  k.  Akad.  der  Wiss.  XVI.  S.  245,  264,  205. 
—Grae/e,  A.  f.  0.  II.  1.  S.  169  et  seq. ;  III.  1.  S.  S08-326  ;  VIII.  2.  S.  314  et  seq. ;  X.  1.  S.  156, 165, 
169;  Congress  intern,  d'ophth.  Paris,  1863.  P.  93.— Bonders,  A.  f.  0.  IV.  1.  S.  329,  332,  334,  VI. 
1.  S.  78  et  seq. ;  Anomal,  der  Eefr.  u.  Acc.  Wien.  1866.  S.  217  et  seq. — Schuerman,  Vijfde  Jaarl. 
Verslag.  Utrecht,  1864.  S.  1 ;  kl.  Monatbl.  1864.  S.  92,  95. — Hering,  Verbal  communications. — Ku- 
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5.    Paralysis    of    Accommodation. 

Symptoms. — This  affection  is  characterized  by  the  removal  of  the  near  point,  and 
its  approach  to  the  far  point ;  or,  in  other  words,  by  the  diminution  or  entire  loss  of  the 
range  of  accommodation. 

Even  in  low  grades  of  the  paresis,  the  difficulty  of  exciting  or  maintaining  suffi- 
cient accommodation  shows  itself  very  decidedly.  On  such  attempts,  the  eye  soon 
tires,  its  accommodation  begins  to  waver,  and  the  muscle  soon  gives  out.  Mikropsia 
is  often  observed  at  the  same  time.  In  the  higher  grades  of  the  paresis,  the  power 
of  adjustment  is  almost,  or  wholly,  lost.  The  extent  of  distinct  vision  is  limited  to 
the  longest  line  of  accommodation,  whose  length  and  position,  of  course,  vary  with 
the  natural  refractive  state  of  the  eye.  The  latter  does  not  appear  to  change  much 
in  slight  paresis ;  but  in  complete  paralysis  it  is  often  much  diminished.  Many  eyes 
become  hypermetropic  that  were  not  so  before,  and  their  natural  refraction  returns 
again  after  the  cure  of  the  paralysis.     {Jacobson,  Höring,  Pagenstecher,  Donders.) 

Sometimes  the  paresis  of  accommodation  is  simple,  the  pupil  retains  its  normal 
size,  and  reacts  very  freely  to  reflected  irritation,  but  in  the  accommodative  changes 
of  the  eye  it  does  not  move.  Myopes  who  in  their  ordinary  occupations  use  their 
accommodation  little,  if  any,  and  do  not  use  any  correcting  glasses,  usually  have 
their  sight  little  disturbed.  On  the  other  hand,  emmetropes,  and  still  more  hyper- 
metropes,  are  much  affected  by  the  loss  of  accommodation  during  near  vision. 
Their  sharpness  of  vision  is  greatly  decreased  for  short  distances,  and  sometimes, 
also,  for  far  distances,  and  the  attempt  to  cover  the  defect  by  straining  the  accom- 
modation soon  causes  asthenopia. 

As  a  rule,  the  reflected  movements  of  the  iris  are  also  arrested,  the  pupil  reacts 
slightly,  if  at  all,  to  light,  &c,  it  remains  fixed  and  moderately  dilated,  the  paresis 
of  accommodation  is  accompanied  by  mydriasis  (see  under  this  head).  The  disturb- 
ance of  vision  is  then  always  marked,  very  often  there  is  also  paralysis  of  the 
external  muscles  supplied  by  the  oculo-motor.  Indeed,  not  unfrequently  the  paral- 
ysis extends  to  several  cerebral  and  spinal  nerves,  and  is  very  complicated. 

Causes. — We  divide  paralysis  of  accommodation  into  two  forms,  viz.  true  paresis 
dependent  on  functional  disturbances  of  the  nerves,  and  others  that  are  caused  by 
pathological  changes  in  the  muscle  or  their  sheaths. 

1.  Where  true  paralysis  of  accommodation  occurs  alone,  or  combined  only  with 
mydriasis,  cerebral  origin  of  the  disease  is  not  impossible,  it  is  true,  but  is  very  rare. 
It  almost  always  depends  on  an  affection  of  the  short  root,  or  of  the  lenticular 
ganglion.  Where,  however,  the  paresis  of  accommodation  and  the  mydriasis  are 
only  partial  symptoms  of  an  affection,  extending  to  several  muscles,  there  must  be 
disease  in  the  trunks  or  sheaths  of  one  or  more  nerves,  or,  as  more  frequently  occurs, 
in  the  central  organs.  Among  the  affections  of  the  latter  are  not  only  perceptible 
organic  changes  in  certain  portions  of  the  brain  or  spinal  medulla,  but  also  less 
manifest  alterations,  such  as  those  that  occur  in  alcoholism,  late  in  diabetes  mellitus 


PARALYSIS   OF   ACCOMMODATION.  035 

(Gracfe,  Migel),  in  uraemia,  lead-poisoning,  trichiniasis  (Eöri7ig),  and  malarial  fever 
(JIannhardt.) 

Epidemic  diphtheria  is  an  important  cause.  In  some  epidemics  the  disease  is  very 
often  accompanied  by  paralysis  of  accommodation.  (Bonders.) 

It  is  thought  that  a  constitutional  disease  may  be  considered  as  the  cause  of  the  local  affection, 
and  that  the  paralysis  results  from  the  influence  of  the  changed  character  of  the  blood  on  the 
central  organs.  (Bonders.)  Possibly  the  diphtheritic  deposit  causes  a  blood-poisoning.  This 
view  is  favored  by  the  fact  that  severe  cauterization  diminishes  the  mortality  of  the  disease,  and 
renders  the  paralyses  rarer.-  (Bretoneau.) 

The  symptoms  of  paralysis  usually  appear  after  the  croup  has  nearly  or  quite  disappeared, 
usually  between  the  third  and  sixth  week.  They  do  not  occur  in  cases  that  run  their  course 
rapidly,  or  in  the  slower  ones,  where  death  results  from  kidney-disease.  (Pagenstecher.)  The 
muscles  of  accommodation  and  of  the  palate  are  most  frequently  affected.  Some  think  that  the 
nerves  passing  through  ganglia  are  most  attacked.  (If.  Jackson.)  In  some  epidemics  the  paresis 
of  accommodation  is  accompauied  by  great  decrease  of  the  natural  refraction  (Jacobson,  Pagens- 
techer) ;  but  the  nerves  of  the  iris  are  usually  unaffected,  so  that  the  reflected  movements  of  the 
iris  generally  continue.  Paralysis  of  the  soft  palate  prevents  the  separation  of  the  nasal  cavities 
from  the  throat,  and  so  hinders  speaking,  swallowing,  &c,  and  this  is  more  apt  to  occur,  as  there 
is  often  also  anesthesia  of  these  parts.  (Pagenstecher.)  Besides  the  paralysis  of  accommodation, 
the  muscles  supplied  by  the  oculo-motor  are  also  often  paralyzed.  More  rarely  the  extremities, 
especially  the  extensors,  are  affected  with  palsy,  sometimes  also  with  anaesthesia.  Excep- 
tionally, there  is  also  paresis  of  the  nerves  governing  forced  expiration.  (Pagenstecher.)  Diph- 
theritic paralysis  has  always  terminated  in  recovery,  if  the  disease  itself  did  not  cause  death. 
Still,  the  paresis  of  accommodation  often  causes  asthenopia  for  a  long  while. 

2.  The  muscle  of  accommodation  itself  may  become  incapable  of  reacting  pro- 
portionately, or  at  all,  to  the  nerve-impulse ;  from  inflammation  and  its  results 
in  outgrowths  or  atrophy;  from  senile  changes,  and  as  a  result  of  continued  inac- 
tivity from  neglect  of  the  eye,  as  occurs  in  strabismus  or  marked  functional 
disturbance  of  one  eye.  Besides  these,  practically,  debility  of  the  muscle  of  accom- 
modation approaching  paresis,  is  frequently  witnessed  as  a  result  of  diseases  affect- 
ing the  nutritive  functions. 

3.  Mechanical  hindrances  to  muscular  action,  such  as  occur  from  synechia  anterior  or  pos- 
terior, but  especially  from  injuries  to  the  iris,  as  in  the  formation  of  artificial  pupil,  are  very 
improperly  enumerated  among  the  causes  of  paralysis  of  accommodation. 

Treatment. — Where  the  cause  is  within  reach,  of  course  its  removal  must  be 
attempted,  and  meantime  the  eyes  should  be  carefully  used.  If  the  disease  is  cured, 
but  the  muscle  remains  weak,  exercise  of  the  accommodation,  if  carefully  conducted 
and  not  allowed  to  become  tiresome,  is  beneficial  in  some  cases. 

Convex  glasses,  that  do  not  fully  correct,  furnish  a  means  for  this  exercise,  as 
they  do  not  free  the  muscle  of  adaptation  from  exertion.  But  if  asthenopia  be 
caused  by  their  use,  we  should  rather  employ  fully-neutralizing  spectacles.  (Donders.) 
At  the  same  time,  cold-water  cures,  sea-baths,  cold  douches,  life  in  the  open  air, 
and  any  thing  that  increases  the  muscular  strength,  is  beneficial.  Besides  invigorat- 
ing diet,  quinine,  sulphuric  acid,  and  the  preparations  of  iron  internally,  are  recom- 
mended in  diphtheritic  paralysis.  (Donders.)  Ergot  (Willebrand)  is  of  no  use, 
and  extract  of  calabar-bean  is  of  but  little  service  in  paralysis  of  accommodation. 

Authorities.— Stellwag,  Sitzgsbericht  der  Wien.  k.  Akad.  d.  Wiss.  XVI.  S.  244,  266  ;  Ophth. 
II.  S.  325,.  674.— Bonders,  Anomalien  der  Eefrac.  u.  Ace.  Wien.  1866.  S.  500  et  seq.—Graefe,  A. 


636  PARALYSIS    OF  ACCOMMODATION. 

f.  0.  II.  1.  S.  173, 191, 192;  II.  2.  S.  299  et  seq. ;  III.  2.  S.  363  ;  IV.  2.  S.  230,  234.— Nagel,  ibid. 
VI.  1.  S.  231.— Soring,  kl.  Monatbl.  1864.  S.  225.—Eug7dings  Jackson,  ibid.  S.  143, 145-147.— 
Mannhardt,  ibid.  1865.  S.  18. — PagenstecJier,  aus  Elberfeld,  ibid.  S.  358. — Jacobson,  A.  f.  0.  X.  2. 
S.  47. — Bretoneau,  nacb  Donders,  1.  c.  S.  513. — H.  Gerold,  Zur  tber.  Würdigung  farbiger  Diopter. 
Bonn.  1867.  S.  36,  42.—  Willebrand,  A.  f.  0.  IV.  1.  S.  341,  344. 


6  .    Mydriasis. 

Symptoms. — This  affection  is  characterized  by  a  widely -dilated  or  only  slightly- 
movable  pupil,  which  does  not  depend  on  any  material  change  in  the  eye. 

The  dilatatiop  of  the  pupil  is  always  marked,  but' seldom  reaches  such  an  extent 
that  the  iris  appears  in  the  form  of  a  small  border  behind  the  limbus  conjunctivalis. 
Sometimes  it  is  irregular,  when  certain  arcs  of  the  pupil  are  more  dilated  than  others, 
and  it  sometimes  appears  as  a  perpendicular  or  horizontal  oval,  or  a  polygon  with 
rounded  angles,  &c.  At  the  same  time  the  dilated  pupil  is  fixed,  it  varies  little,  if 
any,  from  the  action  of  light,  convergence  of  the  optic  axes,  or  exertion  of  the 
accommodation.  Since,  with  enlargement  of  the  pupil,  the  intensity  of  illumination 
of  the  fundus  and  the  quantity  of  reflected  light  is  increased,  the  pupil  loses  its 
blackness,  and  appears  more  gray,  with  a  tendency  to  blue  or  green,  and,  when  the 
light  falls  at  a  favorable  angle,  may  even  appear  brilliant. 

The  power  of  accommodation  is  almost  always  limited,  and  often  entirely  removed. 
Still,  no  constant  proportion  exists  between  the  pupillary  dilatation  and  the  loss 
of  accommodation;  this  may  be  reduced  to  nothing  in  a  slightly-dilated  pupil,  and, 
conversely,  may  remain  in  marked  mydriasis. 

This  diminution  of  accommodation,  occurring  with  mydriasis,  manifests  itself  very  disagree- 
ably, since  the  diameter  and  apparent  brilliance  of  the  circles  of  dispersion,  falling  on  the  retina, 
increase  with  the  size  of  the  pupil.  Moreover,  the  mydriatic  eye  does  not  see  with  perfect  dis- 
tinctness at  any  distance,  as  the  asymmetric  curvature  of  the  cornea  and  lens  greatly  affects  vision, 
on  account  of  the  amount  of  blurring.  Besides  this,  there  is  the  very  unpleasant  feeling  of  daz- 
zling, which  often  accompanies  mydriasis,  and  frequently  renders  it  impossible  to  use  the  eyes  in 
bright  light. 

Mydriasis  is  usually  confined  to  one  eye  ;  it  is  rarely  binocular.  Nevertheless,  it 
disturbs  binocular  vision  very  much,  till  the  patient  has  learned  to  suppress  the  in- 
distinct perceptions  of  the  affected  eye. 

Causes. — Mydriasis  must  not  be  considered  as  an  entire  paralysis  of  the  iris. 
This  is  characterized,  not  by  dilatation  of  the  pupil,  but  by  inaction  and  tremulous- 
ness  in  quick  movements  of  the  eye.  In  mydriasis,  the  iris  is  always  tense,  even 
when  reaction  to  light  and  the  power  of  accommodation  are  absent.  Moreover,  by 
powerful  irritation  of  the  twigs  of  the  fifth  pair  of  nerves  about  the  eye,  temporary 
contraction  may  almost  always  be  induced ;  on  the  other  hand,  the  use  of  atropia 
will  produce  maximum  dilatation.    (Ruete.) 

The  division  into  spastic  and  paralytic  forms  is  quite  general.  The  former,  which 
is  explained  by  spasmodic  action  of  the  dilatator  pupillae,  caused  by  the  sympathetic 
or  some  of  the  cerebro-spinal  nerves  communicating  with  it,  does  not  certainly  exist, 
and  is,  at  all  events,  rare.  The  ephemeral  mydriasis  (Graefe,)  which  only  occurs 
occasionally,  at  certain  hours  of  the  day,  without  any  particular,  or  with  the  most 
varied,  causes,  appears  to  belong  under  this  head.  The  dilatation  often  observed  in 
helminthiasis  is  also  in  this  category.  Usually,  mydriasis  is  a  paralytic  symptom. 
Its  causes  are  those  of  paresis  of  the  accommodation,  which  it  usually  accompanies. 
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"Where  it  appears  as  a  peripheral  affection,  exposure  to  cold  is  often  given  as  the' 
cause,  and  the  affection  is  considered  as  a  rheumatic  inflammation  of  the  nerve- 
sheath.     But  frequently  no  external  cause  for  it  can  be  found. 

Mydriasis  is  also  a  symptom  of  certain  brain-diseases,  especially  concussion, 
chronic  hydrocephalus,  basilar  meningitis,  and  apopleptic  effusions  at  the  base  of  the 
brain.  It  occurs  frequently  in  diseases  of  the  cerebellum  (DucheF)  and  in  chorea, 
(J.  Meyr),  poisoning  with  coal-gas,  lead,  certain  narcotics,  &c. 

Course  and  Results. — "Where  the  original  disease  can  be  cured,  or  subsides 
spontaneously,  the  mydriasis  and  its  'attributes  also  often  disappear.  Still,  not  un- 
frequently,  dilatation  and  sluggishness  of  the  pupil,  with  or  without  limitation  of 
the  accommodation,  remains ;  sometimes  only  the  latter.  Once  chronic,  mydriasis 
usually  defies  all  attempts  at  cure,  and  becomes  permanent,  probably  because  the 
muscles  or  nerves  involved  become  atrophied. 

Treatment. — This  should  always  be  directed  to  the  original  disease,  where  this 
is  discoverable.  Hence  it  will  be  purely  antiphlogistic,  antirheumatic,  anthelmin- 
tic, &c,  according  to  circumstances.  If  the  original  disease  has  been  removed,  or 
if  the  treatment  for  it  has  done  its  utmost,  and  the  mydriasis  continues  as  an  inde- 
pendent disease,  or  if  it  was  so  from  the  first,  without  perceptible  cause,  we  should 
try  to  excite  contractions  of  the  sphincter  pupillas. 

The  hopes  of  doing  this  by  the  calabar  preparations  have  not  been  fulfilled.  The 
effects  of  this  remedy  are  evanescent.  "Where  the  causes  are  ephemeral,  however, 
calabar  may  hasten,  or  even-excite,  recovery.  The  hopes  from  it  are  the  better,  the 
greater  and  more  permanent  its  effect  on  the  pupil  and  the  accommodation,  at  each 
application.  (Graefe.) 

In  some  cases,  after  the  fruitless  use  of  other  remedies,  electricity  has  proved 
beneficial.  (Benedikt,  Fieber.)  The  copper  pole  should  be  placed  over  the  closed 
lids,  the  zinc  pole  to  the  zygoma. 

Not  very  unfrequently,  irritation  of  the  ophthalmic  branches  of  the  fifth  pair  of 
nerves  is  beneficial  by  the  reflections  to  the  sphincter.  For  this  purpose  tincture  of 
opium  may  be  applied  once^  or  at  most  twice,  daily,  to  the  conjunctiva.  If,  in  conse- 
quence of  this  treatment,  there  is  so  much  vascular  irritation  as  to  require  treatment, 
we  may  apply  cold  compresses,  without  diminishing  the  effect  of  the  first  remedy,  as 
cold  also  stimulates  the  sphincter  pupillas. 

Frequent  contractions  of  the  orbicularis  muscle  are  considered  beneficial,  as  they  sympatheti- 
cally excite  contractions  of  the  sphincter  pupillae.  (Graefe.)  The  patient  should  be  advised  to 
close  the  lids  frequently.    Methodical  use  of  the  muscle  of  accommodation  should  also  be  tried. 

We  may  soon  judge  from  the  extent  and  duration  of  the  pupillary  reaction,  whether  this 
remedy  promises  any  thing.  Where  the  diameter  of  the  pupil  changes  little,  or  quickly  returns 
to  its  former  size  after  all  these  attempts,  there  is  little  hope. 

Instead  of  applying  laudanum  to  the  conjunctiva,  we  may,  of  course,  use  any  other  irritants. 
Thus,  the  conjunctiva  or  edge  of  the  cornea  have  been  cauterized  with  nitrate  of  silver;  the 
patient  has  been  ordered  to  take  snuff,  smell  ammonia,  &c.  Greatly  irritating  the  retina,  in  order 
to  affect  the  pupil,  is  dangerous,  and  of  little  benefit.  The  same  is  true  of  repeated  paracentesis 
of  the  cornea.  The  use  of  strychnia  and  veratria  salye  to  the  frontal  regions,  as  well  as  the  inter- 
nal use  of  ergot,  are  of  little  or  no  advantage.   (Arlt.) 

Authorities.— Stellwag,  Ophtb.  II.  S.  329,  331 ;  Wien.  med.  Wochenschrift,  1864.  Nro.  10-12. 
—  Ruete,  Lehrb.  der  Ophth.  I.  Braunschweig,  1853.  S.  101,  328,  II.  S.  56S.  —  Bonders,  Anom.  der 
Refr.  u.  Ace  Wien,  18G6.  S.  493,  504,  505,  506,  524.  —  Graefe,  A.  f.  O.  I.  1.  S.  315,  II.  1.  S. 
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191,  194,  II.  2.  S.  299,  III.  2.  S.  359,  VII.  2.  S.  81,  IX.  3.  S.  124-128.  —  Zeltender,  ibid.  II. 
2.  S.  95,  101.  —  DucheTc,  Wien.  med.  Jahrb.  1864.  4.  Fachbericht.  S.  54.  —  J.  Meyr,  A.  f.  O. 
VIII.  2.  S.  121.  —  Soelberg  Wells,  Worhnann,  kl.  Montbl.  1863.  S.  370,374,  375.  —  A.  Weber, 
Scltdske,  JBurow,  ibid.  S.  378,  380,  528.  —  Benedikt,  A.  f.  0.  X.  1.  S.  103.  b.  109.  —  Fieber, 
Wien.  med.  Wochenschrift,  1864.  Nro.  22.  —  Arlt,  Krankheiten  des  Auges.  II.  Prag.  1853.  S. 
112,  117. 


7.    Spasm      of    Accommodation. 

Symptoms  and  Causes. — This  affection  is  characterized  by  a  sudden  increase 
of  refraction,  with  a  diminution  or  loss  of  the  power  of volvMtary  change  of  accommo- 
dation. 

This  is  one  of  the  darkest  chapters  in.  ophthalmology,  because  a  sufficient  num- 
ber of  carefully-studied  cases  has  not  yet  been  observed.  It  is  thought  that  it  may 
be  reflected,  or  sympathetically  excited,  through  the  muscles,  producing  convergence 
of  the  optic  axes. 

1.  Eeflected  spasm  of  the  ciliary  muscle  occurs  from  severe  irritations  of  the 
sensitive  ciliary  nerves,  especially  in  inflammations.  Then  it  is  accompanied  by  great 
retinal  hyperesthesia,  and  usually  by  spasm  of  the  sphincter  of  the  pupil  and  of  the 
orbicularis  palpebrarum. 

In  other  cases  these  reflex  spasms  seem  to  originate  in  a  sort  of  hyperesthesia  of  the  retina 
and  optic  nerve,  which  shows  itself  especially  by  intolerance  of  small  circles  of  dispersion  ; 
for  cases  are  observed  where,  at  the  moment  such  circles  of  dispersion  fall  on  the  retina,  the 
muscle  of  accommodation  contracts  strongly,  increases  the  refraction  of  the  eye,  and  hence  the 
indistinctness  of  perception,  and  so,  instead  of  a  favorable  condition  of  adaptation,  induces  the 
opposite.  Hitherto  this  peculiar  disturbance  of  function  has  only  been  noticed  in  myopia  of  low 
or  medium  grades.  It  is  noticed  by  the  patient,  that,  when  removing  an  object  under  examina- 
tion from  the  eye,  beyond  the  far  point,  it  does  not  become  gradually  indistinct,  but  suddenly, 
and  with  the  sensation  of  an  alteration  of  accommodation.  While,  for  instance,  such  a  person 
sees  sharply  at  one,  one  and  a  half,  or  two  feet  distance,  objects  at  three  to  five  feet  appear  to  him 
much  more  indistinct  than  they  would  to  others  of  an  equal  or  higher  grade  of  short-sightedness. 
More  careful  examination  then  easily  discovers  that  this  sudden  increase  of  indistinctness  is  caused 
■fßy  an  excessive  strain  of  accommodation,  which  is  associated  with  an  increas'ed  convergence  of 
the  optic  axes.  Strong  concave  glasses  held  before  the  eye  correct  not  only  the  dioptric  anoma- 
lies, but  also  the  false  axis-convergence.  This  rare  state  is  called  "myopia  in  distance."  It 
requires  the  correction  of  the  existing  anomaly  of  refraction  ;  that  is,  the  use  of  suitable  concave 
glasses  for  distant  vision. 

Exactly  in  opposition  to  these  cases,  others  appear  where  the  spasm  of  accommodation  occurs 
when  the  object  is  brought  within  the  line  of  clear  vision,  so  as  to  require  a  certain  increase  of 
accommodation.  Then  too  great  an  amount  is  supplied,  the  muscle  of  accommodation  contracts 
much  more  strongly  than  the  distance  of  the  object  requires,  while  simultaneously  the  axis- 
convergence  increases  disproportionately,  and  a  squint  is  developed  in  one  eye.  In  many  cases 
the  tension  of  the  muscle  of  .accommodation  and  the  internal  recti  increase  and  diminish  in  pro- 
portion to  the  approach  or  removal  of  the  object;  still,  however,  only  to  such  an  extent  that, 
within  certain  bounds,  it  always  exceeds  the  requirements.  In  other  cases,  however,  at  the 
moment  an  object  approaches  within  a  certain  point,  the  maximum  of  accommodation  and  axis- 
convergence  is  excited,  and  remains  for  a  time  unchanged,  even  if  the  distance  is  again  decreased. 
The  spasm,  once  excited,  sometimes  does  not  relax  for  a  length  of  time,  even  when  the  cause  is 
entirely  removed.  Such  cases  easily  pass  for  high  degrees  of  myopia  ;  still,  the  fact  that,  under 
ordinary  circumstances,  at  least  occasionally,  the  patients  see  sharply  at  a  distance,  as  well  as 
their  inability  to  wear  strong  concave  glasses,  shows  that  only  a  temporary  increase  of  refrac- 
tion exists.  In  fact,  careful  examination  shows  the  natural  adjustment  of  the  eye  to  be  some- 
times a  proportionately  slight  myopic,  normal,  or  moderately  hypermetropic  one. 

The  therapeutic  indications  are  evidently  to  render  unnecessary  the  amount  of  strain  of 
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accommodation  that  causes  spasm.  Of  course,  this  may  best  be  done  by  shunning  employments 
requiring  near  vision.  However,  where  this  can  not  be  done,  the  use  of  weak  glasses  for  near 
vision  may  be  advisable,  as  the  objects  thus  appear  removed,  and  the  amount  of  accommodation 
required  is  dimipished.  In  a  short-sighted  person  whose  far  point  is  at  fourteen  inches,  spasm 
was  kept  off  for  years  by  using  twenty- six-inch  convex  glasses.  While  previously  the  patient,  in 
reading  or  writing,  approached  objects  to  within  three  or  four  inches  and  turned  the  left  eye 
strongly  inward,  he  now  continued  the  same  occupation  for  hours,  with  a  normal  fixation  and  dis- 
tance of  the  object.  The  disuse  of  the  glasses  always  resulted  in  a  return  of  spasm.  (Graefe.) 
Iu  other  cases  continued  use  of  atropia  seems  to  have  removed  the  affection. 

2.  It  is  said  that,  in  spasm  of  accommodation  excited  sympathetically  from  the  internal  recti 
when  ihe  object  is  approached  to  a  certain  distance,  a  strong  contraction  of  the  muscle  of  accom- 
modation and  internal  recti  results,  so  that,  even  while  the  distance  of  the  far  point  is  great,  the 
patient  can  only  see  to  read,  write,  &c,  at  three  or  four  inches.  It  is  said  that  the  use  of  abducent 
prismatic  glasses  of  two  or  three  degrees  has  entirely  removed  the  functional  disturbance. 
(ZiebreicJi.) 

Authorities.— Graefe,  A.  f.  0.  II.  1.  S.  158  et  seq. ;  II.  2.  S.  307,  313,  316.— Liebreich,  ibid. 
VIII.  1.  S.  259,  265,  266.— Donders,  Anomalien  der  Refrac.  u.  Ace.  Wien.  1866.  S.  526, 
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8.    My osis. 

Symptoms. — This  disease  is  marked  by  an  excessive  and  permanent  contraction  of 
the  pupil,  which  is  also  fixed,  or  but  slightly  movable.  It  is  independent  of  any  structu- 
ral change  in  the  eye.     . 

The  pupil  is  contracted  to  the  size  of  a  pin-head,  or  even  the  point  of  a  needle, 
perfectly  circular  and  very  black.  It  reacts  slightly,  or  not  at  all,  to  changes  of 
light,  or  even  to  the  action  of  atropia.  Its  small  diameter  limits  perceptibly  the 
visual  field,  so  that,  sometimes,  the  patient  can  only  see  parts  of  large  objects,  even 
when  they  are  at  some  distance.  Moreover,  the  apparent  brilliancy  of  retinal 
images  is  decreased,  and  hence  clear  vision,  with  moderate  or  slight  illumination, 
becomes  more  difficult,  or  even  impossible.  How  far  the  power  of  accommodation 
is  impaired  is  not  decided.  The  diminution  in  size  of  the  pupil  does  not  always 
render  spectacles  unnecessary  when  there  is  false  adjustment  of  the  dioptric  appa- ' 
ratus. 

The  Causes  are  still  doubtful.  A  spastic  form,  dependent  on  irritation  of  the 
oculo-motor  nerve,  either  directly  or  through  the  trigeminus,  and  a,  paralytic  form, 
are  recognized.  The  latter  may  be  the  result  of  a  relative  or  absolute  lessening  of 
influence  of  the  sympathetic  branches  to  the  dilator  of  the  pupil,  which  is  caused 
by  tabes  dorsalis,  spinal  paralysis,  obstinate  constipation  from  torpor  of  the 
abdominal  viscera,  from  the  pressure  of  a  tumor,  &c,  on  the  cervical  portion  of 
sympathy.  {Willebrand,  Oairdner.)  Possibly,  continued  use  of  the  sphincter 
of  the  pupil,  for  the  purpose  of  distinct  vision  at  short  distances,  may  assist  in  causing 
this  state.  At  least  a  large  percentage  of  cases  of  myosis  occurs  in  watchmakers, 
jewelers,  engravers,  &c.  (Arlt.) 

The  contraction  of  the  pupil,  which  occurs  as  a  symptom  of  some  brain-diseases, 
especially  of  the  pons  varolii,  of  apoplexy  in  the  stage  of  reaction,  in  the  commence- 
ment of  meningitis,  in  tetanus,  hydrophobia,  &c,  is  improperly  placed  under  the  head 
of  myosis,  as  well  as  that  caused  by  intoxication  from  opium,  morphia,  &c,  or  which 
accompanies  great  photophobia  or  hysteria. 

The  Treatment  of  myosis  requires,  first,  the  removal  of  the  cause.  If  this  can 
be  removed,  the  myosis  usually  disappears  spontaneously.  In  other  case's,  where 
the  myosis  apparently  exists  independently,  direct  treatment  is  usually  without 
result.  Mydriatics  have  been  tried  without  effect.  "Where  the  myosis  impairs 
vision  greatly,  the  only  thing  to  do  is  to  make  an  artificial  pupil. 

Authorities.— Euete,  Lehrb.  der  Ophth.  I.  Braunschweig.  1353.  S.  323,  II.  S.  5ß3.—Stellwag, 
Ophth.  II.  S.  327.—  Willebrand,  A.  f.  0.  I.  1.  S.  319.— Simrock,  kl.  Montbl.  1863.  S.  122.— Duchek, 
Wien.  med.  Jahrb.  1864.  4.  Jahresbericht.  S.  54. — Arlt,  Krankheiten  des  Auges.  II.  Prag.  1853. 
S.  181. — Bonders,  Anomalien  der  Refr.  u.  Acc.  Wien.  1S66.  S.  610. —  Gairdner,  ibid. 


SECOND   SECTION. 

ENTOPTIO  APPEARANCES— SCOTOMATA. 

Symptoms  and.  Causes.— The  characteristic  symptom  is  the  perception,  by  the 
patient,  of  circumscribed  shadows  of  opaque  particles  in  the  dioptric  media. 

The  shape  and  general  appearance  of  these  shadows  or  scotomata  vary  greatly, 
in  accordance  with  the  great  variety  of  the  "  entoptic  bodies  "  which  cast  shadows. 
Several  varieties  are  distinguished. 

1.  The  most  important  of  these  scotomata  are  known  as  muscm  volitantes.  They 
are  seen  in  the  visual  field  as  more  or  less  dark  spots,  having  a  roundish  or  irregular 
outline,  and  a  straight  or  curved  tail-like  appendage.  They  vary  in  size  between  a 
millet-seed  and  a  pea  or  bean,  being  rarely  larger  than  the  latter. 

The  color  depends  on  the  thickness  of  the  entoptic  body,  and  on  the  kind 
and  amount  of  the  incident  light,  varying  from  dirty  gray  to  a  brown  or  black.  The 
color  is  also  different  in  different  parts  of  the  shadows. 

These  entoptic  appearances  are  most  distinctly  seen  when  the  eyes  are  directed 
toward  a  distant,  strongly-illuminated,  bright  surface,  such  as  the  clear  sky,  a  field 
of  snow,  or  a  white  wall,  on  which  the  sun  shines.  They  are  especially  noticed 
when  the  eye  is  adjusted  for  a  near  point. 

"We  may  get  a  distinct  image  of  these  shadows,  by  looking  upon  the  sky  through 
a  small  perforation  in  an  eye-shade,  or  through  a  strong  convex  glass  upon  the  flame 
of  a  lamp,  in  a  dark  room,  at  the  same  time  having  a  diaphragm  with  a  small  opening 
between  the  glass  and  the  eye.  {Zehender.~)  We  then  see,  just  as  in  looking  through 
a  small  hole  in  a  screen,  that  they  are  composed  of  small  shadowy  figures,  each  one 
of  which  has  a  border  of  darker  or  lighter  color,  while  the  center  generally  appears 
very  light.     We  may  often  distinguish  an  irregular  granular  nucleus. 

At  the  center  of  the  scotoma  these  parts  pile  up  on  each  other  into  a  mass,  whose 
shade  is  dark.  At  the  periphery  the  shadowy  forms  only  partially  cover  each  other, 
so  that  the  outlines  are  more  distinctly  perceived.  In  the  tail-like  attachments,  the 
independent  lines  and  filaments,  they  appear  laid  on  each  other,  and  thus  form  chains, 
rings,  &c. 

At  the  same  time,  we  generally  observe  numerous  little  circles  very  much  alike, 
isolated  and  scattered,  arranged,  in  part,  like  a  string  of  pearls,  connected  together 
in  the  most  different  manner.  Ribbon-like  or  broad  opacities  also  rise  up,  which 
generally  pass  in  a  vertical  direction,  and,  by  their  changing  shadows,  present  an 
appearance  of  folds.  They  are  especially  observed  when  the  visual  axis  is  moved 
laterally,  or  deviates  vertically,  and  the  movements  are  quickly  interrupted.  {Bon- 
ders.) With  less  illumination  of  the  visual  field,  these  scotomata  disappear,  or  at 
least  decrease  in  number.  Those  which  remain  then  generally  appear  as  indistinctly 
bordered,  small,  dirty-brown  spots.  They  follow  the  patient  almost  constantly. 
They  are  even  perceived  when  moderately  bright  light  falls  on  the  closed  lids,  and 
are  only  lost  when  the  visual  field  is  very  slightly  illuminated.     Yet  there  are  cases 
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where  the  scotomata  only  appear  when  the  eye  is  directed  on  some  hright  object,  as 
a  book,  with  artificial  illumination.  Sometimes  they  are  only  seen  when  the  view  is 
directed  to  a  certain  side. 

The  muscge  are,  as  a  rule,  only  apparently  a  few  inches  off.  They  are  exceed- 
ingly movable,  and  follow  the  changes  in  the  optic  axis,  whether  these  latter  are 
caused,  by  contraction  of  the  muscles  of  the  eye,  or  by  movements  of  the  head.  If 
these  motions  be  made  quickly,  and  the  head  then  held  still,  the  flying  muscaa  shoot 
on  a  short  distance  and  then  stop. 

If  the  eye  then  remains  quiet,  they  begin  to  sink.  Some  disappear  at  the  lower 
border  of  the  field  of  vision,  others  stop  sooner,  and  remain  at  a  certain  point  in  the 
visual  field,  until  a  new  motion  occurs.  The  entoptic  corpuscles  giving  origin  to  these 
scotomata  are  situated  entirely  in  the  vitreous,  and  have  been  seen  there  by  the  aid 
of  the  microscope.     (Bonders,  Doncan.) 

Pale  cells  and  remains  of  cells,  in  a  state  of  mucous  metamorphosis,  were  found  there ;  these 
answer  to  the  scattered  small  circles.  There  were  also  filaments  with  granules,  answering  to  the 
strings  of  pearls  and  chains,  groups  of  granules,  with  granular  fibers  hanging  on  them ;  these 
explain  the  larger  muscse.  Finally,  there  are  membranes  without  number  that  lie  chiefly  to  one 
side,  close  behind  the  lens,  in  the  vitreous  of  old  persons,  causing  the  ribbon  and  flat  scotomata 
which  appear  as  folds. 

Myodesopsia  is  a  normal  condition.  Indeed,  scarcely  any  eye  is  without 
muscse.  In  individual  cases,  it  only  requires  favorable  external  conditions  to  cause 
them  to  be  perceived.  Morbid  conditions  always  have  a  great  influence  on  the 
symptoms. 

It  is  a  fact,  that  irritations  in  the  vascular  parts  of  the  globe  increase  very  con- 
siderably the  number,  size,  and  density  of  the  muscce  volitantes.  Myodesopsia  may 
thus  become  an  extremely  painful  affection,  probably  by  leading  immediately  to 
proliferation  and  increase  in  size  of  the  cells  of  the  vitreous  humor.  Muscaj  are 
often  very  annoying  after  excessive  straining  of  the  eyes,  but  chiefly  as  a  premoni- 
tory indication  of  asthenopia.  They  are  almost  always  found  as  an  extremely  dis- 
turbing symptom  in  the  rapid  enlargement  of  a  posterior  staphyloma. 

The  entoptic  bodies  are  most  frequently  found  in  the  vicinity  of  the  optic  papilla, 
and  are  often  connected  to  this.  They  are  rarely  so  large  as  to  be  recognized  with 
the  ophthalmoscope  as  turbid,  moving  flocculi.  Inflammations  of  various  sorts  may 
also  cause  them  to  appear.  The  appearance  of  a  painful  myodesopsia  often  dates 
from  the  termination  of  a  severe  conjunctivitis,  keratitis,  or  iritis.  Syphilitic  iritis 
is  particularly  suspected  as  a  cause  of  muscse,  especially  of  those  produced  by  cell- 
proliferation  in  the  vitreous,  based  on  an  inflammation  of  the  part,  influenced  or 
produced  by  the  dyscrasia. 

As  is  evident,  retinitis  and  choroiditis  would  be  permanent  causes,  but  they  disturb  the  func- 
tions of  vision  too  much,  to  allow  the  extremely  delicate  shadows  from  the  proliferating  vitreous 
to  be  recognized. 

2.  The  so-called  constant  scotomata  are  very  different.  "When  these  have  once 
arisen,  they  generally  exist  unchanged  for  ycm-s,  and  maintain  a  fixed  position  in  the 
visual  field,  independently  of  the  movements  of  the  eye,  as  long  as  the  light  is 
conducted  in  a  certain  direction  through  the  dioptric  media.  Under  ordinary 
circumstances  they  are  rarely  seen,  but  when  they  are,  they  disturb  the  vision  very 
much,  because  they  seem  to  lie  in  front  of  the  objects,  and  to  partially  cover  them. 
Generally,  light  that  is  perfectly  homocentric  is  required — that  is,  that  which  passes 
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through  a  very  minute  hole  in  a  shade — in  order  that  they  may  be  seen  on  looking 
at  a  brightly-illuminated  surface. 

Then  the  visual  field  appears  as  a  bright  disc,  whose  contours  show  any  irregularities  in  the 
pupil,  and  whose  surface  is  a  delicate  cloudy  gauze  or  net-work,  with  fine  molecules  or  larger 
points  rarely  striated,  radiated,  or  wavy,  like  mohair.  On  this  surface,  the  individual  scoto- 
mata arise  more  or  less  sharply.  They  are  much  varied  in  form.  They  are  often  dentated 
figures  whose  teeth  are  mostly  crooked,  and  are  arranged  around  some  middle  point.  They  are 
generally  very  bright,  with  their  edges  blurred,  or  with  sharp,  black  borders.  Sometimes  it 
appears  as  if  these  figures  were  formed  from  the  shadows  of  nucleated  cells.  Less  frequently, 
small,  dark,  straight  lines  appear,  which  either  radiate  from  a  common  center,  forming  a  star,  or 
else  approach  (without  reaching)  the  center  from  the  periphery.  Sometimes  they  stand  alone  in 
the  visual  field ;  again,  a  large  number  are  scattered  around  or  collected  in  groups.  Their 
size  varies  from  that  of  a  poppy-seed  upward,  rarely  surpassing  that  of  a  pea,  when  the  scoto- 
mata  cover  a  large  portion  of  the  visual  field.  It  is  sometimes  a  dark,  roundish,  or  irregularly- 
shaped  spot,  with  sharp  and  often  bright  boundaries.  Sometimes  they  are  more  ring-shaped, 
and  a  bright  or  dark,  granular,  roundish  or  square  nucleus  appears,  surrounded  by  a  dark  girdle, 
beyond  this  by  a  bright  zone.  It  is  remarkable  that  very  similar  scotomata  appear  in  the  visual 
field  of  both  eyes.  They  are  similar  not  only  in  shape,  but  in  number  and  arrangement. 
{Listing.) 

Tbe  entoptic  bodies  causing  these  scotomata  are  chiefly  situated  in  the  lens,  and 
on  close  examination  are  proved  to  depend  on  the  not  quite  perfect  optical  regularity 
of  the  crystaline  substance,  and  on  the  deposition  of  certain  morbid  products. 

The  serrated  figures,  and  the  delicate  marking  of  the  whole  spectrum,  are  to  be  ascribed  to 
the  peculiar  structure  of  the  lens,  its  fibrous  composition,  and  their  arrangement  about  the  so- 
called  nucleus.  They  lie  chiefly  near  the  surface,  and  excentrically.  They  may  arise  within  a 
few  days,  and  then  exist  for  a  long  time,  but  again  disappearing,  while  others  appear.  Their 
number  increases  with  years.  The  irregular  dark  spots  are  recognized  as  shadows  of  superficial, 
white,  granular,  opaque  corpuscles,  which  are  almost  always  situated  on  the  borders  of  the  sectors 
of  the  lens,  and  do  not  seem  to  be  caused  by  fatty  degeneration.  (Bonders,  Doncan.) 

Some  of  the  dark  spots,  with  irregular  contours,  are  to  be  explained  by  irregu- 
larities and  opaque  deposits  in  the  corneal  tissne  and  the  lenticular  fossa.  They 
are  also  caused  by  turbid,  and  perhaps  partially  loosened  epithelial  cells,  on  the  two 
snrfaces  of  the  cornea.     (Listing.) 

When  a  small  hole  in  a  screen  is  moved  in  front  of  the  pupil,  it  is  clearly  seen  that  the  entoptic 
corpuscles  in  question  are  situated,  sometimes  in  one  of  these  positions,  and  sometimes  in 
another.  On  observing  their  peculiar  appearance,  the  direction  of  the  homocentric  light,  falling 
on  the  entoptic  bodies,  is  changed  by  the  movements  of  the  aperture  in  the  screen.  The  shadows 
also  are  seen  on  parts  of  the  retina  which  are  constantly  changing.  The  scotomata  themselves 
seem  to  move ;  but,  since  the  retinal  elements  always  project  their  impressions  in  a  certain  direc- 
tion externally,  it  is  clear  that  the  movements  of  the  scotomata  are  not  necessarily  the  same  with 
those  of  the  aperture  in  the  screen,  but  that  a  coincidence  in  direction  is  only  necessary,  if  the 
entoptic  bodies  lie  behind  the  pupil.  The  opposite  state  of  things  must  occur,  if  the  bodies 
which  cast  the  shadows  lie  before  the  pupil.  Furthermore,  the  amount  of  the  deviation,  in  the 
same  movement  of  the  hole  in  the  screen,  must  be  the  greater,  the  farther  the  entoptic  bodies  are 
from  the  plane  of  the  pupil.     (Listing.) 

The  position  of  the  entoptic  bodies,  at  various  distances  from  the  plane  of  the  pupil,  may  be 
estimated  or  even  measured  with  great  exactness  by  the  method,  a  double  vue.  (Ponders.)  In 
this  method  we  look  through  a  screen,  having  two  apertures  about  a  line  apart,  so  that  two  spec- 
tra are  thrown  upon  the  retina,  which  half  cover  each  other  anteriorly.  In  these  the  scotomata 
appear  double,  at  a  distance  from  each  other,  which  is  equal  to  the  distance  between  the  centers 
of  the  two  entoptic  circles.    If  the  entoptic  bodies  are  in  the  plane  of  the  pupil,  these  spectra  are 
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nearer  each  other,  if  behind  it,  further  from  each  other,  if  in  front.  The  distance  of  the  shadows 
seen  is  proportionate  to  the  distance  from  the  plan»  of  the  pupil.     {Donders.) 

3.  Scotomata  of  the  third  variety  are  of  a  very  ephemeral  nature,  if  we  regard  them  individ- 
ually. They  are  also  only  seen  under  peculiar  circumstances,  for  instance,  when  a  patient  uses 
the  microscope,  but  particularly  when  looking  upon  a  bright  surface,  through  a  hole  in  a  card. 
They  are  not  otherwise  perceived,  and  hence  do  not  interfere  with  vision.  They  appear  chiefly 
as  round  cells  without  nuclei,  about  as  large  as  a  poppy-seed,  with  dark,  not  well-defined  edges. 
They  somewhat  resemble  delicate  vesicles ;  at  times  they  are  alone  in  a  gray  field,  again  they  are 
in  groups ;  but  they  are  frequently  arranged  in  chains,  which  look  like  strings  of  pearls. 

In  any  movements  of  the  eyes,  all  these  scotomata,  like  the  muscat  volitantes,  move  in  a  cor- 
responding direction.  If  the  movement  has  been  rapid,  they  continue  for  a  moment  after  the 
globe  is  at  rest.  When  the  eye  is  quiet,  they  begin  to  fall  with  increasing  velocity,  often  forming 
arcs  as  they  fall  to  one  side  or  the  other.  They  finally  disappear  at  the  lower  limit  of  the  visual 
fieldv  while  others  appear  at  the  upper.  By  the  closure  of  the  lids,  and,  still  more,  by  gently 
rubbing  the  closed  lids,  the  position  of  the  scotomata  in  the  visual  field  is  changed;  other 
groups  and  chains  immediately  appear,  which  again  sink  rapidly  downward.  The  ephemeral 
scotomata  are  certainly  caused  by  optical  irregularities  of  the  stratum  of  fluid,  constantly  cover- 
ing the  anterior  surface  of  the  cornea.  Apart  from  the  peculiarities  in  their  movements,  this  is 
seen  from  the  influence  which  the  movements  of  the  lids,  or  delicately  rubbing  the  closed  lids,  has 
upon  their  relative  arrangement  in  the  visual  field.  The  darker  spots,  like  scotomata,  may  be 
referred  to  thrown-off  epithelial  cells,  meibomian  secretion,  &c.  The  bright,  ring-shaped  ones, 
are  to  be  ascribed  to  air-vesicles,  which  are  mingled  with  the  tears. 

The  union  of  these  ring-shaped  scotomata  in  strings  may  be  explained  by  themeniscoid  shape 
of  the  lachrymal  stream.  The  specific  lighter  air-vesicles  ascend  to  the  lachrymal  meniscus,  and 
collect  in  a  row  in  its  upper  angle,  which  is  drawn  over  the  cornea  by  shutting  the  lid,  and  they 
again  sink  down  with  the  tears. 

Treatment. — According  to  what  has  been  said,  scotomata  are,  for  the  greater 
part,  only  symptoms  of  the  incompleteness  of  development  in  the  structure  of 
individual  dioptric  media,  and  have,  therefore,  no  very  great  significance. 

Even  the  muscse  volitantes,  which  may,  with  great  probability,  be  referred  to 
proliferation  of  cells  in  the  vitreons  humor,  are  of  themselves  symptoms  which 
need  cause  no  apprehension.  They  exist  in  many  eyes  during  the  whole  period  of 
life,  witbout  injuring  them  in  the  slightest  degree.  But  wbere  the  eye  is  impaired, 
it  is  not  so  much  on  account  of  the  cell-proliferation  of  the  vitreous  humor  as 
from  the  original  disease,  which  has  involved  the  vitreous.  In  accordance  with  this 
no  treatment  is  indicated,  except  in  cases  where  we  have  reason  to  believe  that  such  a 
primary  disease  exists.  The  treatment  will  then  be  regulated  by  the  form  of  this 
morbid  condition. 

If  myodesopsia  appears  primarily,  so  as  to  materially  annoy  and  disturb  the 
patient,  protection  and  rest  of  the  eyes  are  to  be  enjoined.  Under  their  influence 
tbe  muscaa  seem  to  actually  diminish. 

Authorities.— Listing,  Beitrag  zur  phys.  Optik.  Göttingen,  1S45.  S.  7,  26,  et  seq.—JIelmholtz, 
Karsten's  Encyclopädie,  IX.  S.  148-164. — Donders,  Anomal,  der  Refr.  u.  Ace.  Wien.  1866.  S.  167- 
172,  331. — Doncan,  ibid.  S.  16S. — Zehender,  Seitz  Handbuch  der  ges.  Augenheilkunde,  Erlangen, 
1855.  S.  538,  542-547.— Stellwag,  Ophth.  II.  S.  887-398.— Grae/e,  A.  f.  0. 1. 1.  S.  351,  358,  II.  2. 
S.  293. —  Coccius,  über  Glaucom,  Entzündung,  etc.  Leipzig,  1859.  S.  6,  7. 

[James  Jago,  Entoptics,  with  its  uses  in  Physiology  and  Medicine.  London,  Churchill,  1864.] 


THIRD    SECTION. 

FUNCTIONAL  DISEASES  OF  THE  OPTIO  NERVE  AND  RETINA. 

Nosology. — These  functional  disturbances  are  exceedingly  varied,  and  are  still 
very  insufficiently  investigated.  "We  divide  them  into  qualitative  discordances 
{Verstimmungen)  and  quantitative  deviations  from  the  normal  condition — the  former 
class  comprising  the  idiosyncrasies,  the  latter  hypereesthesia,  anaesthesia,  and 
amaurosis. 

1.  Micropsia,  megalopsia,  metamorphopsia,  color-blindness,  and  colored  vision, 
are  counted  with  the  idiosyncrasies.  This  classification,  however,  is  only  partly 
correct. 

The  first  two  conditions  generally  have  their  origin  in  altered  conditions  of  accommodation 
and  convergence.  Here  and  there,  however,  they  appear  after  injuries  of  the  brain  (//.  Gerold), 
with  inflammation  in  the  retina  or  optic  nerve.  When  misplacements  of  the  cones,  by  exuda- 
tion, are  not  the  proximate  cause  (M.  Tetzer),  they  may  possibly  be  referred  to  an  affection  of  the 
nerves  which  may  cause  them  to  act  discordantly.  Metamorphopsia  depends  in  part  on  an, 
oblique  position  of  single  groups  of  rods  and  cones,  as  in  exudative  retinitis,  in  detachment  of 
the  retina,  in  progressive  posterior  staphyloma.  It  is  in  part,  also,  a  consequence  of  a  very  unsym- 
metrical  formation  of  the  dioptric  media. 

Color-blindness  is  rarely  complete.  The  lack  of  sensitiveness  to  impressions  of 
color,  which  is  a  normal  state  of  the  periphery  of  the  retina  (Aubert),  appears  to  be 
extended  over  the  yellow  spot  (achromatopsia,  achrupsia).  The  patient  distin- 
guishes between  light  and  shade  very  well — even  between  the  finest  grades  of  the 
apparent  brightness  of  the  retinal  images ;  but  he  recognizes  none  of  the  colors.  In 
fact,  he  has  no  idea  of  color.  (Wartmann.)  But  generally  the  perception  of 
certain  colors  is  very  much  limited,  and  thus  confusion  of  colors  and  tints  arises 
(chromatodysopsia). 

It  is  believed  by  some,  but  is  again  denied  on  weighty  authority  (Rose),  that  the  eye  is 
sensitive  to  the  undulations  of  three  different  waves,  and  that  the  sensation  of  each  one  of  these 
is  a  peculiar  process,  or,  if  we  choose  so  to  regard  it,  the  result  of  the  irritation  of  a  particu- 
lar kind  of  nerve.  Of  these,  the  first  is  greatly  excited  by  red,  the  second  by  green,  the  third  by 
violet  rays,  but  only  slightly  so  by  the  other  kinds  of  rays.  ( Young.)  White  is  then  induced  by  an 
equally  powerful  irritation  of  all  three  varieties  of  nerve-fibers,  black  by  different  irritation  of 
these.  The  sensation  of  red  appears,  if  the  nerves  sensitive  to  red  are  greatly  irritated,  the  green 
not  so  powerfully,  and  the  violet  still  weaker.  Yellow  is  perceived  when  nerves  sensitive  to  red 
and  yellow  are  moderately  irritated,  but  violet  is  very  little  excited.  Green  is  seen  when  there 
is  greater  irritation  of  the  nerves  sensitive  to  green,  with  a  weaker  irritation  of  the  red  and  violet. 
Blue  results  from  a  moderately  severe  irritation  of  the  nerves  sensitive  to  green  and  violet,  and  a 
not  so  powerful  irritation  of  the  red.  Violet  occurs  from  a  powerful  irritation  of  the  nerve3 
sensitive  to  the  slightest  undulations,  and  from  a  weaker  one  of  the  two  other  kinds  of 
nerves.  From  red,  yellow,  green,  blue,  violet,  with  white  and  black,  all  possible  colors  may 
mingle,  and  the  result  be  an  equalization  of  the  colors.     (Helmholtz.) 

In  chromatodysopsia  the  sensitiveness  to  undulations  of  light  is  wanting  to  one  of  the  three 
undulation^breadths  or  wave-longitudes  (wellen  länge)  j  that  is,  one  of  the  three  fundamental  colors 
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is  absent;  and  corresponding  to  this,  all  the  colors  perceived  by  the  patient  may  be  made  up 
upon  Maxwell's  circle  with  white  and  black,  by  two,  instead  of  three,  fundamental  colors. 
Without  doubt,  the  colors  then  appear  differently  to  the  patient  than  to  a  normal-sighted  person. 
The  kind  of  impression  is  changed.  But  different  colors  appear  to  be  the  same,  and  are,  there- 
fore, confounded  with  each  other.  Two  variations  are  distinguished.  {Seebeck.)  In  one  variety, 
all  the  trouble  is  due  to  the  absence  or  imperfect  perception  of  green  {green-blindness).  In  the 
other,  it  is  red  that  is  wanting  {red-blindness,  anerythropsia,  Daltonism).  The  existence  of  the 
latter  form  only,  is  certainly  ascertained,  and  traced  out  in  its  details. 

In  red-blindness,  the  objective  red  light,  which  only  slightly  excites  the  nerves  sensitive  to 
green,  and  still  less  the  violet,  does  not  appear  red,  but  greenish,  and,  with  less  intensity,  grayish. 
The  objective  yellow  light  irritates  the  nerves  sensitive  to  green  very  much,  the  violet  less ;  hence 
it  produces  the  sensation  of  a  decided  green.  The  objective  green,  especially  when  it  approaches 
the  blue  of  the  spectrum,  greatly  irritates  the  nerves  sensitive  to  green  and  blue,  and  must, 
therefore,  appear  whitish.  Blue  is  perceived  very  correctly,  since  here,  in  a  normal  state,  the 
influence  of  the  nerves  sensitive  to  red  is  almost  nothing.  The  anerythropes  see  only  two  colors 
in  the  solar  speculum,  which  are  called  yellow  and  blue.  They  consider  all  the  red,  orange,  yellow, 
and  green,  as  yellow.  They  call  the  greenish-blue  tints  gray,  the  others  blue.  The  outermost  red 
ones  they  do  not  see  at  all,  unless  they  are  very  intense.  The  boundary  of  their  spectrum  is, 
therefore,  at  a  point  where  normal  eyes  still  plainly  perceive  an  indistinct  red.  Among  the  funda- 
mental colors,  they  confound  the  red  with  brown  and  green,  and  see  their  shades  darker  than 
persons  with  normal  vision.  They  do  not  distinguish  golden-yellow  from  yellow,  nor  rose-color 
from  blue.  A  certain  mingling  of  yellow  and  black  appears  to  them  on  Maxwell's  circle,  the  same 
as  red — a  certain  mixture  of  yellow  and  blue  the  same  as  green,  another  gray;  but  they  make  all 
other  colors  from  red,  yellow,  green,  and  blue,  with  the  assistance  of  white  and  black.  The  per- 
son affected  with  red-blindness  distinguishes  violet,  but  calls  it  blue.  {Helmholtz,  Schelshe.) 

Green-blind  patients  distinguish  only  two  colors  in  the  spectrum,  which  they,  and  probably 
quite  correctly,  call  red  and  blue.  They  exhibit  no  want  of  sensitiveness  to  the  outermost  red 
rays,  and  ascribe  the  brightest  part  of  the  spectrum  to  yellow.  They  readily  and  certainly  distin- 
guish transitions  between  violet  and  red,  which  appear  blue  to  the  anerythrope.  On  the  other 
hand,  they  are  confused  between  green,  yellow,  blue,  and  red,  but,  in  case  they  confuse  these  tints 
with  green,  are  more  inclined  to  choose  a  yellower  green  than  the  patient  with  red-blindness. 
{Seebeck,  Helmholtz.) 

Eed-blindness  is  quite  common.  It  is  generally  congenital,  and  often  inherited. 
It  occurs  more  frequently  in  men  than  women,  and  is  chiefly  found  among  the  Ger- 
manic races.  The  amount  of  red-blindness  in  England  is  comparatively  very  great. 
(  Wilson.)  Anerythropsia  is  sometimes  caused  by  excessive  straining  of  the  eyes,  and 
may  be  a  consequence  of  severe  injuries  of  the  head.  (  Wilson,  Tyndal.)  It  is  most 
frequently  developed  in  connection  with  progressive  atrophy  of  the  optic  nerve. 

The  equalization  of  colors  is  then  the  same  as  in  congenital  anerythropsia.  {Sclielske.)  It  has 
been  found  that  acquired  anerythropsia  may  disappear  without  any  improvement  to  the  sharpness 
of  vision.  {Benedikt.)  The  view  that  anerythropsia  depends  upon  a  want  of  sensitiveness  of  the 
nerve-filaments  sensitive  to  red  {Helmholtz),  or  upon  a  particular  kind  of  retinal  paresis  {Rose), 
has  been  recently  doubted,  and  on  weighty  grounds.  {M.  Schultze.)  It  is  considered  probable 
that  the  yellowish-green  pigment,  marking  the  macula  lutea,  weakens  the  traversing  blue 
and  violet  light  very  considerably,  but  the  red  to  a  less  extent,  and  thus  changes  not  only  the 
objective  impression  of  color  of  the  central  retinal  images,  but  also  contributes  considerably  in 
producing  a  greater  distinctness  of  their  perceptions.  In  consonance  with  this,  the  extremely 
variable  sensitiveness  of  difl'erent  eyes  for  blue  and  violet  light,  also  the  fact  that  persons  see 
ultra  violet,  and  that  others  are  violet-blind,  is  explained  from  a  different  intensity  in  the  color- 
ing of  the  yellow  spot.  Red-blindness  is  referred  to  a  greater  development  of  the  greenish  shade 
in  the  center. 

This  hypothesis  can  not  be  exactly  reconciled  with  the  fact  that,  in  cases  of  jaundice  and  lead- 
poisoning,  similar  illusions  with  those  in  red-blindness  occur.  The  blue  extremity  of  the  spec- 
trum is  shortened,  and  the  red  also.  There  is  then  want  of  sensitiveness  for  violet,  and,  to  a  less 
degree,  for  the  outermost  red,  and  also,  yellow  vision,  without  there  being  any  sufficient  material 
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cause  for  it.  {Rose.)  Direct  experiments  have  shown  with  certainty  that,  in  lead-poisoning,  certain 
changes  in  the  macula  lutea  first  occur.  "We  may  almost  regard  such  appearances  as  founded 
on  a  temporary  discoloration  of  the  yellow  spot,  and  we  may  believe  that  there  is  a  similar 
organic  basis  in  jaundice.  In  this  hypothesis  it  is  most  difficult  to  explain  the  violet  vision  which 
occurs  in  lead-poisoning;  yet  it  has  been  shown  that  this  is  probably  to  be  wholly  referred  to  the 
perception  of  complementally  colored  after-images,  or  images  left  upon  the  retina  after  the  light 
has  ceased  to  act,  because  it  is  only  seen  on  looking  at  dark  or  darkly-shaded  objects.  It  may 
also  be  artificially  induced  by  wearing  yellow  glasses  for  a  long  time.     (AT.  Schultze.) 

Colored  vision  is,  on  the  whole,  a  disease  which  has  heen  very  slightly  inves- 
tigated. It  is  characterized  by  the  saturation  of  the  visual  field  with  a  certain  color, 
yellow,  red,  blue,  green,  &c,  the  real  color  of  the  objects  looked  upon  being  changed. 

Colored  vision,  in  by  far  the  greater  number  of  cases,  is  founded  on  discolorations  and  opaci- 
ties of  the  dioptric  media,  or  of  the  anterior  layers  of  the  retina.  The  above-described  theory  is 
given  in  regard  to  the  yellow  vision  in  lead-poisoning  and  in  jaundice.  {Rose.)  It  is  not  as  yet 
decided  whether  something  similar  be  true  of  colored  vision  occurring  after  the  local  use  of 
digitaline,  &c.  (A.  Weber.)  Colored  vision,  after  intraocular  hemorrhage,  partially  also  in 
retinitis,  and  in  some  cases  of  glaucoma,  may  be  explained  in  this  way. 

Blue-vision  after  extraction  of  cataract  (Guepin),  is  caused  by  the  bits  of  cortex  which  remain 
behind,  since  it  is  removed  on  artificial  prolapse  of  the  vitreous.  (Hasner.) 

The  colored  border  that  is  seen  around  objects  in  astigmatism  is  to  be  referred  to  the  disper- 
sion of  light  in  the  dioptric  apparatus,  and  to  insufficient  power  of  accommodation.  If  we  except 
these  cases,  and  those  of  complementally  colored  vision,  which  are  rarely  seen  after  the  use  of 
strongly-colored  spectacles  {Böhm),  only  a  few  cases  remain  in  which  the  disease  has  no  material 
changes  at  its  base,  and  which  may  be  described  as  a  true  affection  of  the  optic  nerve  and  retina. 
Such  conditions  have  been  observed  under  different  circumstances.  Occasionally,  the  subjective 
discoloration  of  the  visual  field  varies,  becomes  remittent,  or  intermittent.  (SfcoJcakki.)  It  cannot 
be  neutralized  by  complementally  colored  spectacles,  but  requires  for  this  purpose  very  peculiar 
combinations  of  color,  which  can  not  be  physically  explained.  (B.  Gerold.) 

2.  Hyperesthesia  optica  is  characterized,  on  one  hand,  by  abnormally  increased  sen- 
sibility— that  is,  by  excessive  intensity  and  duration  of  the  sensations  which  may  be 
caused  by  irritation  of  the  optic  nerve  and  retina — but  on  the  other  hand,  also,  by  a 
condition  of  abnormally  high  excitement,  which  is  indicated  by  sensations  which  do 
not  depend  on  external  influences. 

a.  The  most  common  symptom  is  an  exceedingly  painful  sensation  of  dazzling. 
This  occurs  from  the  action  of  even  a  comparatively  small  amount  of  light,  or  even 
when  there  is  no  objective  light  at  all.  This  dazzling  sensation  is  generally  com- 
bined with  ciliary  hyperesthesia  ;  that  is,  with  a  more  or  less  severe  pain  in  the  eye- 
ball, extending  to  one  or  the  other  branch  of  the  fifth  pair  of  nerves.  There  is 
profuse  secretion  of  tears,  reflex  spasms  of  the  orbicularis  muscle,  &c.  In  this 
combination  of  symptoms,  that  condition  is  seen  which  is  called  photophobia.  Pho- 
tophobia is,  indeed,  a  very  complicated  phenomenon.  It  is  the  reflection  of  hyper- 
aesthetic  in  affections  in  different  nerve-tracts,  that  stand  in  intimate  connection  with 
each  other,  however,  so  that  excitations  of  first  one,  and  then  the  other,  may  be 
induced. 

~b.  Another  manifestation  of  hyperesthesia  optica  is  the  appearance  of  the  so- 
called  phosphoenes.  They  occur  not  only  with,  bat  also  without,  the  dazzling  sensa- 
tions, and  true  photophobia;  and,  like  these  symptoms,  they  are  not  necessarily 
connected  with  the  action  of  objective  light,  but  are  even  characteristically  seen  in 
completer  darkness,  in  perfect  amaurosis. 

They  are  usually  only  the  symptoms  of  a  morbid  excitation  of  individual  nerve- 
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elements.  They  are,  however,  much  increased  in  number,  size,  and  intensity,  or 
even  produced,  by  absolute  and  relative  external  irritations. 

These  are  slight  and  temporary  hyperaamia,  or  congestion  of  the  blood.  Even 
the  normal  circulation  and  pulsation  of  the  vessels,  slight  pressure  on  the  eye-ball, 
concussions,  quick  lateral  movements  of  the  globes,  simultaneous  sudden  contraction 
of  the  four  recti  muscles,  an  electric  current,  &c,  may  cause  them. 

These  subjective  symptoms  often  present  themselves  as  brightly-illuminated, 
white,  or  colored  clouds,  rings,  &c,  which  cover  a  large  part  of  the  visual  field,  and 
move  about  in  it  with  various  changes  in  shape.  Occasionally,  the  whole  visual 
field  appears  filled  with  a  wavy  or  vibrating  mist,  whose  color  is  generally  bluish- 
white,  but  not  unfrequently  yellow,  green,  red,  &c.  Objects  are  then  seen  indis- 
tinctly through  a  mist,  and  are  occasionally  surrounded  by  the  colors  of  the  rainbow. 
This  phenomenon  is  described  under  the  name  of  chromopsia,  chrupsia,  colored 
vision. 

Generally  these  phosphcenes  are  seen  as  bright  white  or  colored  flashes,  sparks, 
flames,  wheels,  spheres,  &c,  which  rise  up  in  various  portions  of  the  visual  field, 
and  quickly  cross  over  it  in  very  different  directions.  They  more  rarely  seem  to 
stay  in  one  place,  and  gradually  fade  away,  without  having  changed  their  position. 
Sometimes  they  are  collected  in  such  a  way  that  they  nearly  fill  the  visual  field ; 
then  it  seems  to  the  patient  as  if  he  were  looking  in  a  thick  rain  of  waviug,  golden, 
silver,  or  fiery  drops,  or  as  if  there  danced  before  his  eyes  a  sea  of  flame  or  melted 
metal.  The  usual  name  for  this  kind  of  subjective  appearances  is  photopsia  or 
spintherism. 

c.  The  morbid  increase  of  the  excitability  often  increases  the  duration  of  the 
reaction  to  objective  irritation.  Impressions  left  on  the  retina,  or  after-images, 
appear  more  readily,  reach  very  great  intensity  of  illumination,  and  do  not  so  easily 
disnppear,  as  in  the  normal  condition. 

In  suddenly  changing  the  direction  of  the  eyes,  it  readily  occurs  that,  while  another  object  has 
come  under  observation,  the  impression  of  the  former  one  is  still  present,  and  consequently  the 
after-images  are  mingled  with  the  impression  of  the  objects  still  in  sight ;  the  perceptions  become 
confused,  and,  since  the  after-images  change  their  position  with  the  movements  of  the  eyes,  an 
apparent  motion  is  imparted  to  the  objects  which  are  really  at  rest.  This  moving  and  dancing 
about  of  the  objects  makes  the  patient  dizzy,  if  the  object  changes  its  position  a  little  suddenly. 
(Euete.) 

Very  strong  and  permanent  impressions  plant  themselves  firmly  in  the  retina,  as  it  were,  so 
that  their  after-images  remain  for  days  and  weeks  in  the  visual  field,  or  they  at  least  appear  as 
soon  as  the  patient  thinks  of  them.    (Euete.) 

Optical  hyperesthesia  is  occasionally  seen  as  a  symptom  of  congestion  or  inflam- 
mation of  the  brain,  of  drunkenness,  poisoning  with  certain  narcotics,  &c.  (Macken- 
zie, Euete.)  Sometimes  it  accompanies  the  more  acute  forms  of  neuro-retinitis,  and 
is  one  of  the  premonitions  of  retinal  detachment.  It  is  generally  caused  and  kept 
up  by  the  ciliary  system.  It  is  then  commonly  referred  to  inflammation,  and  some- 
times is  a  sympathetic  affection.  But  this  connection  is  often  wanting,  the  hyper- 
esthesia is  an  immediate  result  of  severe  irritation  acting  on  the  ciliary  system. 
Overburdening  of  the  accommodation  and  of  the  muscles  of  convergence  exert  a 
great  influence  in  this  respect.  In  other  cases  the  affection  is  primarily  developed 
in  the  retina,  and  is  continued  upon  the  ciliary  system.  The  most  common  cause  is 
straining  the  eye,  with  intense  illumination  of  the  visual  field,  by  direct  sunlight,  or 
flickering  gaslight,  working  upon  very  shiny  or  light-colored  objects,  or  upon  those 
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•which  are  small  and  not  sufficiently  illuminated,  especially  when  these  latter  move 
very  rapidly.  Besides  all  this,  when  there  is  a  frequent  change  in  the  light,  the 
impairment  of  vision  thus  occasioned  has  a  great  similarity  to  asthenopia.  Hence 
the  condition  has  heen  described  as  asthenopia  of  the  retina.    (Graefe.) 

This  condition  is  characterized  negatively  by  the  absence  of  any  loss  of  accommodation,  or 
want  of  power  of  the  muscles  of  the  eye  ;  positively,  by  the  inability  to  use  the  eyes  in  any  way, 
on  account  of  an  extremely  painful  sensation  of  dazzling,  and,  with  this,  an  indistinctness  of  the 
object  viewed,  no  matter  what  may  be  its  distance,  or  the  required  tension  of  the  muscle  of 
accommodation,  and  of  the  recti.  Retinal  asthenopia,  when  once  developed  to  a  high  degree,  is 
generally  very  obstinate  in  spite  of  all  care,  and  the  employment  of  blue  glasses,  which  is  so 
highly  esteemed  by  some.  (Böhm.)  It  often  lasts  for  months,  and  renders  the  patient  unable  to 
pursue  any  occupation  requiring  the  use  of  the  eyes. 

3.  Anaesthesia  optica  is  a  lessening  of  the  excitability  of  the  retina,  independent  of 
any  recognizable  organic  changes.  Its  principal  symptom  is  the  very  great  weak- 
ening of  the  impression  which  low  degrees  of  illumination  exert  upon  the  eye. 
This  anaesthesia  optica  is  seen  under  various  forms,  according  to  the  cause. 

a.  In  the  greatest  number  of  cases,  it  is  excessive  irritation  of  the  optic  nerve 
and  retina  which  leads  to  anaesthesia.  It  seems  as  if  there  were  a  kind  of  exhaus- 
tion or  blunting  caused,  which  renders  the  affected  nerve-elements  incapable  of 
reacting  to  moderate  light. 

Light  is  one  of  the  chief  irritants  which  come  into  consideration  here.  Indeed, 
misty  vision  at  night,  which  is  so  frequent  and  often  even  endemic  (hemeralopia),  is 
nothing  more  than  anaesthesia  optica,  which  hasjts  origin  in  the  long-continued 
action  of  strong  light  upon  the  eye,  but  remotely  in  deficient  nutrition  and  weak- 
ness in  the  functions  of  the  entire  nervous  system.  Snow  and  moon  blindness  are 
intimately  connected  with  it. 

Snow-blindness  is  a  very  common  occurrence  in  men  as  well  as  in  domestic  animals,  who  run 
over  the  snow  and  fields  of  ice  among  the  mountains,  in  bright  sunlight,  without  having  any 
protection  to  the  eyes  from  the  dazzling  reflection.  It  is  characterized  sometimes  by  a  rapid,  and 
again  by  a  gradual,  darkening  of  the  visual  field,  wbicb  lasts  as  long  as  the  person  affected 
remains  in  such  inhospitable  regions  without  protection  to  his  eyes,  but  disappears  as  he  descends 
where  there  is  no  snow,  or  if  the  eyes  be  protected  by  some  material,  e.  g.  black  crape  or  dark 
glasses.    (TscTiudi,  Förster.) 

Moon-blindness  often  appears  among  sailors,  when  in  the  tropics,  if  they  sleep  on  tbe  deck, 
under  the  full  light  of  the  moon.    (Bobinson.) 

Intense  direct  or  reflected  sunlight,  which  suddenly  meets  the  eye,  or  acts  on 
the  retina  for  some  time,  occasionally  causes  partial  anaesthesia,  especially  on  the 
center  of  the  retina,  which  is  the  part  most  exposed.  This  condition  is  evinced  by 
the  dark  cloud  in  the  middle  of  the  visual  field,  which  is  impermeable,  or  which, 
when  not  so  dense,-  allows  the  objects  to  appear  through  with  more  or  less  distinct 
boundaries  and  colorings. 

The  cloud  is  generally  darker  the  less  brightly  illuminated  is  the  visual  field.  When  the  latter 
is  very  light,  it  often  appears  colored.  It  does  not  disappear  entirely  when  the  eyes  are  closed, 
but,  in  some  cases,  is  brighter  than  the  normal  surrounding  part.  It  is  often  ephemeral,  only 
lasting  a  few  hours,  disappearing  after  the  night's  sleep ;  but,  under  other  circumstances,  it  is 
an  extremely  troublesome  symptom,  which  affects  the  patient  for  weeks  and  months,  until,  with 
proper  care  of  the  eyes,  it  becomes  gradually  thinner,  objects  appear  clearer  and  clearer,  it  breaks 
up  and  disappears  from  the  field  of  vision.  Occasionally  weakness  of  the  center  of  the  retina 
remains,  which  is  particularly  noticed  on  going  from  a  light  room  to  a  dark  one.  {Ed.  Jaeger, 
ScMrmer,  Mackenzie.) 
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A  stroke  of  lightning,  or  mechanical  concussion  of  the  eye  or  hrain,  may  he  a 
cause  of  optic  anesthesia.  It  is  also  believed  that  severe  irritations,  in  one  or  other 
branches  of  the  fifth  pair,  may  lead  to  similar  results. 

Unfortunately,  only  a  small  portion  of  these  cases  have  been  sufficiently  examined,  and  it  is 
quite  probable  that  very  different  kinds  of  affections  are  classed  together,  that  correspond  in  the 
chief  symptom,  which  is  the  sudden  or  very  rapid  diminution,  or  complete  destruction,  of  the  sen- 
sitiveness to  light.  The  fact  that  the  impairment  of  vision  often  exists  for  a  long  time,  without 
any  organic  changes  being  recognized  with  the  ophthalmoscope,  and  also  that,  after  some  time, 
the  function  of  the  retina  and  nerve  may  be  restored,  shows  that  they  belong  in  some  degree  to 
the  forms  of  anaesthesia.  In  such  cases,  only  a  concentric  narrowing  of  the  visual  field  remains, 
without  any  objective  appearances. 

The  proximate  cause  of  these  impairments  of  the  functions  of  the  eye  is  very  doubtful.  In  the 
cases  in  which,  after  a  time,  the  evidences  of  atrophy  of  the  optic  nerve  occur,  and  we  may  con- 
clude that  there  has  been  a  precedent  proliferation  process,  we  should  be  rather  more  inclined 
to  call  the  affection  amaurosis,  than  anaesthesia.  "Where  there  have  been  powerful  electric  shocks, 
or  mechanical  concussions,  we  may  imagine  minute  molecular  changes  in  the  retina  and  nerve. 

Some  think  there  has  been  injury  to  the  vaso-motory  nerves,  since  these  are  veiy  sensitive  to 
traumatic  influences,  and  explain  the  insensibility  by  disturbances  in  the  circulation.  (Graefe, 
Secondi.) 

From  some  experiments  in  dividing  the  trifacial,  such  a  cause,  for  certain  of  the  anaesthesia 
appearing  to  proceed  from  the  fifth  pair,  seems  rational.     {Schneller.) 

It  is  certain  that  the  kind  of  direct  injury  may  be  very  different  in  different  cases.  As  to 
lightning,  there  are  cases  known  where  the  disturbance  in  vision  could  be  referred  to  the  direct 
influence  of  the  electric  current  upon  the  nervous  system.  (Petrequin,  ScMrmer.)  There  are  others, 
where  the  stroke  fell  at  some  distance  (Laturence),  and  the  anaesthesia  optica  was  due  to  some 
other  cause,  perhaps  to  excessive  dazzling,  or  a  combination  of  disposing  causes;  the  severe 
emotion  excited  ( Graefe)  might  be  recognized  as  a  cause. 

The  second  variety,  the  so-called  traumatic  amaurosis,  without  objective  appearances,  is  some- 
times caused  by  quite  an  insignificant  blow  upon  the  eye  (Testelin),  again,  by  pressure  exerted 
upon  the  globe  (Beer),  or  by  a  fall  upon  the  forehead,  or  a  leap  from  a  hight.  (Secondi).  The 
third  kind,  which  has  been  quite  generally  described  as  amaurosis  trifacialis,  appears,  in  the 
greater  number  of  cases  that  exhibit  no  organic  changes,  to  be  ascribed  not  so  much  to  an  irrita- 
tion of  the  fifth  pair,  as  to  a  simultaneous  concussion  of  the  eye  or  nerve,  and  injury  of  the 
affected  trifacial  branch.     It  is  to  be  generally  considered  as  traumatic  mydriasis.  (Mackenzie.) 

This  explanation  may  always  be  applicable  to  a  certain  proportion  of  cases.  We  are  then, 
generally,  dealing  with  cases  in  which  we  may  believe  that  tension  or  stretching  of  single 
branches,  or  of  the  trunk,  of  the  frontal  nerve,  has  occurred  from  deep,  contracting  cicatrices  of 
the  frontal  region,  and  where  there  are  also  severe  reflex  spasms  in  the  orbicularis  muscle.  (Beer, 
Mackenzie?)  The  irritation  seems  to  proceed  more  rarely  from  carious  teeth,  which  are  very 
painful.  (Beer,  Hutchinson,  Hays,  Wecker,  Delgado.)  The  circumstance  that,  sometimes  by 
division  of  the  trunk  of  the  frontal  nerve,  or  by  removal  of  the  affected  tooth,  a  cure  of  the  im- 
paired vision  is  effected,  is  favorable  to  the  view  of  a  simple  anaesthesia. 

i.  Anaesthesia  optica  exceptionally  forms  a  link  in  a  long  chain  of  very  change- 
able and  different  symptoms,  which  indicate  constitutional  disturbance  of  the  ner- 
vous system.  It  is  then  generally  partial,  confined  to  the  periphery  of  the  retina. 
It  shows  itself  by  a  considerable  irregular  or  concentric  narrowing  of  the  visual 
field,  while,  as  a  rule,  the  central  acuteness  of  vision  appears  only  a  little  diminished. 
It  is  less  frequently  markedly  affected,  and  all  sensitiveness  to  light  is  lost.  There 
is  seen  at  the  same  time  a  great  sensitiveness  to  objective  light,  showing  that  the 
affection  has  a  very  marked  erethitic  character.  This  great  excitability  causes  the 
central  acuteness  of  vision  to  increase  in  the  dark,  rather  than  diminish,  and  espe- 
cially on  placing  very  dark-colored  glasses  before  the  eyes.  Such  eyes  often  see 
quite  well  where  the  illumination   is  not  sufficient  for  normal  eyes.      Further 
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evidences  lie  in  the  fact  that  both  eyes  are  almost  always  affected;  in  the  suddea 
appearance,  or  in  the  very  rapid  development,  of  the  impairment  of  vision  (within 
a  few  hours  or  days) ;  in  the  evident  continuance  of  the  conducting  power  of  that 
part  of  the  retina  which  has  become  ancesthetic,  and  in  the  frequent  simultaneous 
appearance  of  different  nerve-symptoms.  Thus  we  often  meet  with  cutaneous  want 
of  sensibility,  convulsions,  hysteria,  chorea,  and  even  headache,  &c.  In  some  cases, 
spasm  of  the  accommodation  seems  to  accompany  the  symptoms.  {Mandelstamm). 
Finally,  the  diagnosis  is  assisted  by  the  fact  that  the  disease  occurs  almost  always  in 
women  aud  children,  very  rarely  in  men,  and  then  only  in  those  who  approach  the 
female  or  infantile  type  in  temperament  and  constitution.  Besides,  the  children  thus 
attacked  are  usually  very  irritable  and  nervous.  The  females  are  frequently  exceed- 
ingly hysterical,  and  the  exciting  cause  is  generally  some  agitation,  fright,  &c. 
Children  between  six  and  fourteen  years  old  are  said  to  suffer  from  it  most  frequent- 
ly, and  in  them  the  retinal  hyperesthesia  is  often  very  slight,  while  it  is  very  prom- 
inent in  hysterical  females.  The  prognosis  is  very  favorable  ;  the  anaesthesia  nearly 
always  completely  disappears,  and  it  is  only  rarely  that  limitations  of  the  periphery 
of  the  field  of  vision  remain,  even  when  the  disease  was  characterized  by  complete 
blindness.   (Gracfe,  Haase.) 

The  treatment  consists  in  remaining  in  a  dark  room  for  some  days,  and  subsequently  wearing 
blue  glasses,  with  complete  avoidance  of  use  of  the  accommodation.  The  lactate  of  zinc,  used  in- 
ternally, is  said  to  do  good  service,  and  when  the  eyes  have  begun  to  improve,  a  more  vigorous 
treatment,  with  abundant  exercise  in  the  open  air,  may  be  employed,  but  we  are  warned  from 
blood-letting.  (Graefe.) 

c.  It  is  undeniable  that  anaesthesia  optica  is  most  frequently  caused  by  exclusion 
of  an  eye  from  binocular  vision.  It  often  appears  combined  with  paralysis  of  the 
accommodation,  which  is  then  indicated  by  the  mikropsia.  It  has  been  described 
under  the  name  amblyopia  ex-anopsia,  or  amblyopia  from  disuse  of  the  eye.  It  is 
chiefly  distinguished  from  other  forms  of  anaesthesia,  by  the  normal  extent  of  the 
field  of  vision,  and  by  the  fact  that  excentric  vision  always  decreases  in  proportion  to 
the  central.  But  it  is  generally  marked  by  the  want  of  a  large  visual  angle  for  dis- 
tinct vision,  and  is  less  distinguished  by  the  need  of  great  amount  of  light.  It  thus 
assumes  the  character  of  a  simple  dullness  of  vision. 

It  is,  of  course,  only  monocular,  and  occurs  especially  where  the  indistinct  per- 
ceptions of  one  eye  render  the  more  distinct  one  of  the  other,  turbid  in  binocular 
vision,  so  that  a  formal  suppression  of  the  perception  of  the  first  eye,  in  order  to  get 
distinct  vision,  is  an  absolute  necessity.  It  is,  therefore,  very  frequently  observed  in 
monocular  strabismus,  as  well  as  in  eyes  which  are  affected  with  opacities  of  the 
cornea,  or  lens,  with  mydriasis,  a  want  of  accommodative  power,  &c,  the  other 
eye  being  normal,  or  in  much  better  condition  than  the  one  thus  affected. 

Ancesthesia  ex-anopsia  is  not  apt  to  reach  so  high  a  grade,  and  yields  more  readily 
when  no  distinct  images  at  all  are  perceived  on  the  retina,  and  there  is  no  impairment 
of  the  function  of  the  other  eye  ;  for  example,  in  fully-developed  cataract,  complete 
closure  of  the  pupil,  or  when  there  are  dense  and  large  opacities  of  the  cornea. 
Childhood  is  the  most  common  period  for  the  occurrence  of  such  an  anaesthesia,  the 
perception  of  images  being  then  much  more  easily  and  quickly  suppressed.  In  more 
advanced  life,  the  same  causes  do  not  so  readily  lead  to  impairment  of  the  function 
of  the  retina. 

d.  Finally,  we  should  speak  of  the  lessening  of  the  acuteness  of  vision  in  advanced  life.    The 
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acuteness  of  vision  becomes  markedly  less  after  the  twenty-fifth  year,  and,  according  to  recent 
investigations  ( Vroesom  de  Hann),  in  very  old  persons  it  has  decreased  one  half.  We  do  not 
know  how  much  of  this  is  to  be  ascribed  to  actual  weakness  of  the  functions  or  torpor  of  the  nerve- 
elements;  at  any  rate,  the  organic  changes  which  the  dioptric  media,  as  well  as  the  retina  and 
choroid,  undergo  from  senile  alterations  in  structure,  play  quite  a  large  part  in  the  loss  of  vision. 
These  changes  must  exert  an  externally  unfavorable  influence  upon  the  brilliancy  and  distinctness 
of  the  images. 

4.  Amaurosis  and  amblyopia,  -which  are  by  many  confounded  with  ansesthesia, 
do  not  depend  so  much  on  a  lessened  excitability  of  the  nerve  and  retina,  for  this  may 
be  even  increased,  but  they  are  rather  the  symptoms  of  an  impairment  of  function  of 
an  organic  variety,  which  is  either  observed  objectively  in  the  beginning,  oris  seen  in 
the  further  course  of  the  disease,  by  the  gradual  appearance  of  atrophy  of  the  optic 
nerve.  In  other  words,  amaurosis  is  not  a  disease  itself,  but  one  of  the  features  in 
various  pathological  conditions.  Sometimes  we  have  a  proliferation  process  in  the 
optic  nerve  and  retina,  sometimes  the  disturbance  of  function  is  to  be  ascribed  to 
a  pressure  from  without,  a  stretching,  tension,  solution  of  the  continuity  of  the 
nervous  portions. 

We  might,  therefore,  aptly  divide  amaurosis  into  trophical  and  mechanical 
varieties.  Still,  such  a  division  is  incorrect,  since  the  proliferation  process  frequently 
limits  itself  to  the  connective  tissue,  and  mechanically  impairs  the  nervous  con- 
ducting power,  while,  on  the  other  hand,  in  the  mechanical  influences  which  act 
from  without,  the  affected  parts  are  almost  always  very  soon  involved  in  the  process 
of  proliferation,  and  tbis  is  apt  to  extend  very  quickly  along  the  fibers. 
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1 .    Night- Blindness — Hemeralopia. 

Symptoms. — Tliis  disease  is  characterized  by  the  following  symptoms :  an  abnor- 
mally great  amount  of  light  is  required  by  the  person  affected,  in  order  to  see  dis- 
tinctly, and  there  is  a  decrease  in  the  visual  power  when  the  visual  field  is  not  illu- 
minated up  to  a  certain  amount,  which  is  not  proportionate  to  the  want  of  illumi- 
nation.   {Förster.) 

In  cases  of  hemeralopia  that  are  not  very  severe,  the  full  light  of  a  bright  and 
even  of  a  cloudy  da/  is  sufficient,  with  a  proper  adjustment  of  the  dioptric  appa- 
ratus, to  allow  the  affected  person  to  plainly  distinguish  objects  seen  under  a  small 
visual  angle  :  for  example,  there  is  enough  light  to  allow  the  patient  to  read  small 
print  easily  and  even  continuously.  In  high  degrees  of  night-blindness,  however,  it 
requires  the  whole  light  of  a  very  bright  day  to  obtain  normal  perceptions  of  light 
on  the  eye.  The  light  of  a  cloudy  day,  an  unfavorable  position  of  the  objects  to 
the  light,  a  slight  shadow  falling  upon  them,  markedly  increase  the  size  of  the 
required  visual  angle,  perceptibly  weaken  the  power  of  distinguishing  colors,  and 
diminish  the  time  during  which  the  eyes  may  be  used. 

Lateral  limitations  or  interruptions  in  the  visual  field  are  also  frequently  noticed 
under  such  circumstances.  In  the  highest  degrees  of  hemeralopia,  which  approxi- 
mate amblyopia,  the  most  favorable  conditions  of  illumination  are  insufficient  for  the 
distinct  recognition  of  objects  seen  at  a  small  visual  angle.  A  large  visual  angle  and 
great  illumination  are  then  required.  Perception  of  color  is  usually  very  much 
diminished,  and  interruptions  or  lateral  limitations  of  the  visual  field  are  often 
observed.     (Förster.)       * 

If  the  illumination  necessary  for  clear  vision  is  suddenly  diminished  to  a  consider- 
able extent,  the  decrease  of  visual  power  is  much  more  marked  than  in  healthy 
eyes ;  hence  the  hemeralope  requires  time  to  accustom  himself  to  the  lessened  illumi- 
nation, and  even  then  the  clearness  of  perception  is  less  than  in  a  normal  eye.  If 
the  intensity  of  illumination  sinks  very  gradually  from  this  grade,  the  clearness  of 
perceptions  diminishes  at  first  slowly,  but  this  progression  is  the  more  rapid,  the 
higher  the  degree  of  the  hemeralopia.  If  the  brightness  be  weakened  to  a  certain 
point,  the  further  decrease  of  visual  power  does  not  occur  gradually,  but  rather  with 
a  bound,  so  that  often  even  a  scarcely-marked  further  lessening  of  the  intensity  of 
illumination  suffices  instantly  to  render  the  recognition  of  objects  impossible,  or 
even  to  remove  the  sensitiveness  to  light.     {Förster.) 

The  amount  of  brightness,  at  which  the  recognition  of  objects  ceases,  varies 
exceedingly  in  different  individuals,  but  is  usually  greater  the  higher  the  grade  of 
the  hemeralopia,  and  the  longer  its  duration.  In  recent  and  less  developed  cases, 
quite  dark  places  or  far-advanced  twilight  are  required  to  render  the  patient  unable 
to  see.  In  chronic  and  high  degrees  of  hemeralopia,  on  the  contrary,-  the  visual 
field  is  often  darkened  when  there  is  sufficient  light  to  enable  sound  eyes  to  read 
even  small  print,  or  it  even  occurs  that  hemeralopes  are  sometimes  obliged  to  be  led, 
late  in  the  afternoon. 
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This  latter  condition  is  the  reason  that  hemeralopia  was  long  considered  as 
a  disease  confined  to  certain  hours  of  the  day — a  sort  of  disguised  intermittent. 
This  is  certainly  an  incorrect  view,  for  direct  observations  clearly  show,  that,  in 
the  existence  of  hemeralopia,  a  lessening  of  the  amount  of  illumination  at  any  time 
of  day  is  sufficient  to  produce  an  impairment  of  vision,  except  that  in  the  morn- 
ing, after  several  hours1  sleep,  the  amount  of  light  required  is  usually  somewhat 
less,  the  susceptibility  of  the  retina  being  increased  by  the  rest.  The  impairment 
of  vision  seems  to  the  patient  as  a  regular,  rarely  spotted,  dark-gray  to  black  (excep- 
tionally, colored,  purple,  red,  green,  &c),  mist  or  smoke,  which  covers  the  whole 
visual  field  and  envelops  the  object.  Brilliant,  shining  objects,  and  those  which 
contrast  with  their  surroundings,  like  the  moon,  the  flame  of  a  candle,  &c,  a  white 
wall,  glimmer  indistinctly  through  this  mist,  and  often  appear  abnormally  colored. 
The  moon,  for  example,  may  appear  purple  red. 

It  is  worthy  of  remark  that,  in  this,  as  in  true  amblyopia,  pure  white,  as  well  as  yellow  and 
green  light,  excite  the  retina  much  more  easily  than  blue,  violet,  and  red.  (Förster.)  In  severe 
cases  of  hemeralopia,  the  obtuseness  of  the  retina  and  nerve  may  be  so  great  that  even  the  moon, 
and  still  more  the  flame  of  a  lamp,  is  not  seen. 

The  pupil  is  generally  normal,  when  there  is  sufficient  illumination  for  distinct 
vision,  not  only  in  diameter,  but  also  in  mobility.  But  if  the  illumination  decreases, 
the  pupil  enlarges  very  much,  and  it  reacts  very  little,  or  not  at  all,  to  changes  in  the 
light.  In  very  severe  and  old  cases  of  night-blindness,  however,  we  find  the  pupil 
always  enlarged  and  torpid.  It  requires  very  strong  light — direct  sun  or  concen- 
trated lamp  light; — to  excite  the  pupil  to  great  contraction.     (Förster,  Alf.  Graefe.) 

The  accommodation  is  then  generally  considerably  limited,  and,  according  to  recent  investiga- 
tions, there  is  a  slight  insufficiency  of  the  internal  recti  muscles,  that  is,  an  inability  to  converge 
strongly.  (Alf.  Graefe!)  How  much  this  is  influenced  by  the  need  of  a  large  visual  angle  for 
distinct  vision,  has  not,  as  yet,  been  demonstrated.  The  ophthalmoscope  does  not  generally  show 
any  changes  in  the  fundus  of  the  eye,  although  we  often  find  a  considerable  injection  of  the  reti- 
nal vessels.  But  this  may  be  properly  referred  to  the  coincidental  action  of  the  irritation  from 
light,  caused  by  the  night-blindness.  This  is  also  true  of  the  hyperemia  of  the  ophthalmic 
ganglion  observed  in  one  case  (Guemar),  and  the  conjunctival  congestion,  which  quite  often 
accompanies  hemeralopia.  Some  claim  to  have  also  observed  dryness  of  the  conjunctiva,  with 
fatty  degeneration  of  the  epithelial  cells.  (Huebbenet.)  If  this  be  a  proper  explanation  for  some 
cases  or  epidemics,  it  may  also  explain  the  appearance  of  silver-like,  shining  spots  on  the  scleral 
conjunctiva,  to  which  a  particular  diagnostic  importance  has  been  ascribed.  (Bitot.)  Still,  it  is 
only  an  extremely  rare  appearance.    (Netter.) 

It  is  yet  to  be  mentioned,  that  night-blindness  often,  but  by  no  means  always,  is 
developed  to  the  same  extent  in  both  eyes.  In  certain  illuminations,  one  eye  often 
has  still,  to  some  extent,  distinct  perceptions,  while  the  other  seems  completely 
clouded  over,  or  some  parts  of  the  visual  field  appear  clear,  and  permit  an  indirect 
vision,  while  in  the  other  eye  the  whole  visual  field  is  enveloped  in  an  impenetrable, 
dark  cloud.     (Förster.)  * 

Causes. — The  immediate  cause  of  hemeralopia  is  always  over-dazzling  of  the 
eyes ;  generally,  the  effect  of  intense  direct  or  reflected  light.  Such  an  over- 
dazzling  will  especially  cause  the  disease  when  it  is  unusual,  and  repeated  often, 
and  on  each  occasion  remains  a  longer  time.  If  a  large  number  of  persons  are  at 
the  same  time  exposed  to  the  same  injurious  influences,  the  hemeralopia  often 
acquires  an  epidemic  or  endemic  type. 
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Hence,  in  many  places,  numbers  of  people  become  night-blind  when  harvest 
calls  them  from  their  dusky  rooms  to  the  field,  where  they  are  exposed  all  day  long 
to  the  unaccustomed  sunlight.  In  the  same  way,  soldiers  are  especially  affected 
when  in  spring  or  summer  they  exercise  much  in  the  sunlight,  or  bivouac  for  days 
in  bright  weather ;  also  sailors  who  are  exposed  in  the  tropics  for  many  hours  of  the 
day  to  direct  sunlight,  or  that  reflected  from  tbe  vessel  and  water.  Moreover, 
hemeralopia  is  often  seen  in  prisons,  poor-houses,  &c,  where  the  inhabitants  work  in 
the  open  air  without  protection  from  direct  sunlight,  or  are  lodged  in  bright,  sunny 
places. 

The  influence  of  very  bright  light  alone,  however,  scarcely  suffices  for  the 
development  of  hemeralopia;  for,  as  a  rule,  only  a  certain  portion  of  individuals 
exposed  to  the  same  influences  will  be  affected.  On  the  other  hand,  the  intensity 
of  illumination  which  acts  as  a  cause  of  hemeralopia,  is  not  necessarily  excessive, 
but  is  often  too  slight  to  affect  a  normal  eye  injuriously  in  the  slightest  degree.  In 
order  that  night-blindness  may  occur,  a  certain  predisposition  is  necessary,  and  this 
may  be  sought  for  in  a  weakness  of  the  nervous  system,  or,  in  other  cases,  in  faulty 
nutrition  of  the  whole  body. 

In  fact,  diseases  accompanied  by  marked  depression  of  the  nervous  system,  but 
especially  scurvy  (Guemar),  malarious  cachexia,  and  liver-complaints,  markedly  favor 
the  occurrence  of  hemeralopia.  Apart  from  this,  it  is  chiefly  poor,  badly -nourished, 
weak  individuals  who  become  night-blind  under  the  action  of  these  causes.  Officers, 
officials,  clergymen,  and  persons  in  the  better  walks  of  life  subjected  to  the  same 
influences,  are  rarely  if  ever  affected.  In  flourishing  places,  where  the  people  are  in 
good  circumstances,  night-blindness  is  a  very  rare  disease,  even  among  the  common 
people;  but,  on  the  contrary,  in  very  poor,  unhealthy  fever-districts,  especially 
among  the  members  of  the  orthodox  Christian  Church,  after  the  forty  days'  fast,  it  is 
a  very  frequent  occurrence.  Here  it  is  seen  under  the  form  of  an  annual  spring 
plague,     (ffuelbenet,  Mackenzie?) 

Course. — Hemeralopia  usually  occurs  suddenly,  either  in  the  spring  or  summer, 
after  one  or  more  days  spent  in  the  bright  sunlight.  In  the  beginning,  the  center 
of  the  retina,  which  is  exposed  to  the  strongest  light,  is  the  only  part  blinded.  Then, 
as  twilight  comes  on,  the  patient  sees  a  more  or  less  sharply-defined  cloud  in  the 
middle  of  the  visual  field,  which  compels  Mm  to  look  beyond  the  objects  in  order 
to  see  them  at  all  distinctly. 

More  frequently  the  whole  of  the  visual  field  is  clouded,  or  all  except  a  circum- 
scribed peripheral  portion,  which  allows  indirect  vision.  If  the  eye  remains  exposed 
to  the  injurious  influences,  the  characteristic  darkening  of  the  visual  field  continues 
every  evening,  and  even  increases;  the  density  and  darkness  of  the  cloud  become 
greater,  as  well  as  the  amount  of  illumination  necessary  for  distinct  vision,  so  that  the 
blindness  shows  itself  earlier  in  the  day.  This  increase  of  the  disease  is  particularly 
marked  when  we  have  a  long  period  of  very  clear  weather,  and  the  patient  is  con- 
tinuously exposed  to  an  excessive  amount  of  light ;  while,  under  contrary  circum- 
stances, a  marked  improvement  occurs.  Continued  cloudy  weather  canses  the  disease 
to  disappear  entirely,  and  breaks  up  extensive  epidemics.  A  strong  tendency  to 
relapse,  however,  remains.  K  the  circumstances  are  continuously  unfavorable,  the 
disease  lasts  for  weeks  or  months,  ceasing  or  lessening  only  with  the  approach  of 
autumn  or  winter.  Then  it  usually  appears  again,  with  greater-intensity  andobstinacy, 
as  spring  advances-- 
42 
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Treatment. — This  depends  on  the  cause.  Protection  of  the  eyes  from  the  action 
of  bright  light  by  shades  and  dark  glasses,  but  still  more  by  shunning  brightly  illu- 
minated places,  by  living  in  dark  chambers,  shady  court-yards,  gardens,  woods,  &c, 
and  suitable  treatment  for  existing  constitutional  diseases,  with  good  nourishment, 
suffice  to  bring  about  a  cure  in  a  temporarily  short  time,  especially  when  the  case 
is  not  very  chronic  or  very  severe. 

But  we  attain  our  end  much  sooner  and  more  certainly,  by  keeping  the  eyes  in 
perfect  darkness  for  a  time,  by  applying  a  protective  bandage,  and  by  taking  care 
that  it  is  not  lifted  during  the  day.  If  there  is  no  guaranty  for  proper  conduct  of 
the  patient,  we  may  confine  him  in  a  perfectly  dark  chamber,  and  feed  with  nour- 
ishing, easily-digested  food,  wine,  &c.  Under  the  continuous  use  of  these  means, 
twenty-four  to  forty-eight  hours,  or  at  most  five  or  six  days,  suffice  for  the  disappear- 
ance of  the  night-blindness.     {Förster,  Miner.) 

It  is  understood,  of  course,  that,  by  the  above  means,  the  hemeralopia  is  removed, 
but  not  the  tendency  to  relapse.  To  attain  a  lasting  cure,  it  is  absolutely  necessary 
to  protect  the  patient  from  dazzling  light  for  a  long  time  after  the  treatment ; 
hence,  we  must  urge  the  shunning  of  brightly-illuminated,  particularly  sunny,  places, 
and  by  shades  or  dark  glasses  weaken  the  action  of  any  unavoidable,  injurious  influ- 
ences. At  the  same  time,  the  nutritive  condition  of  the  patient  is  to  be  raised  by 
good  food  and  suitable  regimen.  Internal  remedies  are  only  successful  where  actual 
diseases  exist  requiring  them — as  in  intermittent  fever,  scurvy,  &c. 

The  vapor  from  cooked  liver  has  been  for  a  long  time  famed  as  a  specific  for  hemeralopia. 
{U '  Entrecolle.)  This  vapor  is  to  be  conducted  from  the  vessel  in  which  the  liver  is  being  cooked  to 
the  eye  through  a  paper  cone.  This  is  done  once  or  twice  a  day,  when  the  meat  is  to  be  eaten 
by  the  patient.  Recently,  cod-liver  oil  has  also  been  recommended  as  a  specific.  {Desponts,  Spengler.) 
These  remedies  are,  at  all  events,  not  injurious,  but,  without  proper  protection  of  the  eyes,  they 
scarcely  render  a  permanent  cure  possible. 

Authorities.— Mackenzie,  Traite  d.  mal.  d.  yeux.  Trad.  p.  Warlomont  et  Testelin.  II.  Pans. 
1857.  P.  733.— Stellwag,  Ophth.  II.  S.  644.— Förster,  Ueber  Hemeralopie.  Breslau.  1857.  S.  16,  et 
seq.—  Alf.  Graefe,  A.  f.  0.  V.  1.  S.  112-127.— Guemar,  Canstatt's  Jahresbericht.  1857.  III.  S.  101. 
—Hueboenet,  Prag.  Vierteljahrschrift.  76.  Bd.  Misc.  S.  20.— Bitot,  Netter,  Gaz.  med.  de  Paris.  1863. 
Nr.  31. — Eitner,  Deutsche  Klinik.  1863.  Nr.  25. — D' Entrecolle,  according  to  Wecker's  Etudes 
ophth.  II.  Paris.  1867.  P.  429.— Desmorets,  Schmidt's  Jahrbücher.  121.  Bd.  S.  218.— Desponts, 
Spengler,  kl.  Montbl.  1863.  S.  136. 


2.    Amblyopia    and    Amaurosis. 

Symptoms. — These  affections  are  characterized  by  certain  organic  changes  in  the 
optic  nerve  and  retina.  They  produce  an  inability  to  perceive  objects  which  lie  in 
certain  portions  of  the  visual  field  with  a  distinctness  corresponding  to  the  amount  of 
illumination  and  the  size  of  the  visual  angle  ;  or,  perhaps,  the  objects  are  not  seen  at 
all  {amblyopia),  or  even  light  can  not  be  distinguished  from  darkness  (amaurosis). 

1.  The  organic  changes  here  to  he  considered  are  by  no  means  exclusively  con- 
fined to  atrophy  of  the  optic  nerve.  Very  often  they  have,  from  the  beginning,  the 
characteristics  of  gray  atrophy.  The  disease  is  then  sometimes  to  he  considered  as 
an  independent  affection,  and  again  as  one  which  should  he  referred  to  visible  dis- 
turbance of  the  nutrition  of  the  parts.  These  latter  have  been  originally  developed 
in  some  portion  of  the  optic  nerve  or  retina,  and  then  extend  along  the  nerve-fibers. 
Jn  other  cases,  inflammation  precedes  the  atrophy.  This  has  either  risen  primarily, 
or  extended  from  adjacent  parts  of  the  eye.  The  atrophy  is  then  a  result  of  pro- 
liferation of  tissue. 

In  unison  with  these  different  origins,  the  objective  symptoms  of  amblyopia  and 
amaurosis  are  exceedingly  different,  varying  with  each  individual  case,  and  the  stage 
of  its  course.  Yet  the  matter  becomes  simplified  here,  since  in  those  cases  where 
manifest  intraocular  diseases  are  at  the  basis  of  the  impairment  of  vision,  we  do  not 
so  much  consider  the  affection  as  amblyopia  or  amaurosis,  but  rather  as  one  of  the 
features  of  the  whole  view  of  the  disease.  The  process  is  merely  called  by  the  name 
of  this  main  disease,  until  subsequently,  perhaps,  the  characteristic  evidences  of  this 
disease  have  been  obliterated,  disappearing  into  those  of  atrophy  of  the  retina  and 
optic  nerve.  Strictly  speaking,  this  occurs  only  in  deeply-seated  affections,  in  intra- 
cranial morbid  processes.  Yet  it  is  frequently  very  difficult  to  decide  as  to  their  nature 
and  situation  ;  for,  in  many  cases,  all  objective  symptoms  are  for  some  time  wanting. 
The  impairment  of  vision  is  the  most  prominent  symptom,  and  sometimes  the  only 
one,  when  the  atrophy  of  the  optic  nerve  does  not  plainly  appear.  This  impairment 
necessarily  influences  the  diagnosis,  and  thus  the  most  different  intracranial  diseases 
are  classed  among  diseases  of  the  eye. 

2.  The  impairment  of  vision  not  only  varies  in  degree,  within  the  largest  limits, 
but  is  often  irregularly  distributed  upon  the  various  parts  of  the  visual  field.  This 
must,  therefore,  be  carefully  examined  in  all  directions,  in  order  to  gain  a  clear  idea 
as  to  the  amount  of  impairment  to  the  functions  of  the  eye,  and  with  this,  perhaps, 
to  form  a  conclusion  as  to  the  situation  and  extent  of  the  principal  disease. 

The  most  careful  estimation  of  the  central  acuteness  of  vision  is  very  important, 
and  the  manner  in  which  the  distinctness  of  the  perception  diminishes  in  each  indi- 
vidual sector  of  the  field  toward  its  periphery,  as  well  as  the  size  and  form  of  the 
whole  field  of  vision. 

The  measurement  of  the  central  sharpness  of  vision,  after  what  has  been  said  in  a  previous 
part  of  this  work,  needs  no  further  description.    Still,  one  method  more  may  be  mentioned,  by 
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which  we  are  enabled  to  measure  the  sensitiveness  of  the  center  of  the  retina  to  light.  The 
apparatus  consists  of  a  black  disc,  upon  which  a  line  of  uniform  thickness  is  drawn,  from  the 
center  toward  the  periphery.  This  line  is  interrupted  at  several  points.  If  the  disc  be  turned 
quickly  on  its  axis,  the  parts  of  the  line  appear  as  circles.     Their  distinctness  decreases  with 

their  diameter,  and  may  be  expressed  by  the  fraction  — — ;  d  is  the  thickness  of  the  line,  I  the 

radius  of  the  circle,  i.  e.  the  distance  of  the  part  of  the  line  from  the  center  or  axis  of  the  disc, 
and  it  indicates  Ludolf's  numbers.  The  sensitiveness  of  the  diseased  center  of  the  retina  to  light 
is  decided,  then,  by  the  proportion  of  the  clearness  of  the  largest  circle  recognized  by  the  patient, 
to  the  clearness  of  one  recognized  by  a  healthy  eye,  in  the  same  amount  of  illumination,  and  at 
the  same  distance  from  the  circle.  (Masson,  Sclielshe.) 

It  is  much  more  difficult  to  get  an  exact  result  as  to  the  shape  and  extent  of  the  visual  field. 
For  the  purpose  of  a  preliminary  examination,  it  is  sufficient  if  the  surgeon  place  himself  before 
the  patient,  with  a  lateral  illumination,  and,  while  the  other  eye  is  closed,  causes  him  to  fix  his 
view  on  the  eye  of  the  examiner,  and  rotates  one  or  two  fingers  of  the  hand,  in  a  gentle  manner, 
about  the  periphery  of  the  visual  field.  We  can  easily  find  out,  in  this  way,  if  the  perception 
of  the  eye  observed  be  inferior  to  that  of  the  observer,  especially  if  we  avoid  any  self-deception  on 
the  part  of  the  patient  by  constantly  altering  the  number  of  the  fingers,  aud  causing  the  patient 
to  name  them,  at  the  same  time  taking  care  that  the  line  of  vision  is  not  directed  upon  the 
fingers,  instead  of  the  eye  of  the  surgeon. 

For  the  same  purpose  we  may  bring  a  sheet  of  paper  before  the  affected  eye,  at  a  distance 
of  from  one  to  one  and  a  half  feet,  upon  which  a  number  of  black  points  are  made,  which  radiate 
from  a  common  center.  The  picture  of  the  field  of  vision  may  be  made  from  the  number  and 
situation  of  the  points,  which  the  affected  eye  is  able  to  recognize  in  fixing  his  view  upon  the 
center.  The  best  method,  however,  is  to  place  the  patient  before  a  blackboard,  about  one  foot 
from  it,  then  to  cause  him  to  fix  his  eye  upon  one  point  in  it,  while  the  examiner  moves  a  piece 
of  chalk  around  the  periphery  of  the  field  of  vision,  and  thus  indicates  exactly  the  spot  where 
the  chalk  enters  the  visual  field.  Yet  this  does  not  make  an  exact  boundary.  Small  interruptions, 
slight  impairments  in  conductive  power,  are  not  made  distinct  enough  by  this  method.  For  the 
estimation  of  these,  very  weak  and  different  degrees  of  illumination  are  required,  which  may  be 
had  with  the  aid  of  a  photometric  apparatus.  (Graefe,  Förster.) 

In  cases  of  cataract,  closure  of  the  pupil,  &c,  when  the  light,  on  its  way  to  the  retina,  must 
pass  through  media  which  are  optically  irregular,  greater  interruptions  may  be  discovered  by 
the  following  method.  The  room  is  darkened,  and  the  flame  of  a  candle  is  swept  around  the 
visual  field,  and  the  various  points  noted  from  which  the  light  is  dimly  seen  or  not  noticed  at  all. 
Under  such  circumstances  the  reaction  of  the  individual  parts  of  the  retina  to  external  pressure 
(Serres  d'  üzes,)  or  to  galvanic  irritations,  may  be  diagnosticated.  (Remak.)  Tet  the  results  are 
not  as  trustworthy  as  those  obtained  by  the  lamp.  "Where  we  desire  to  distinguish  between 
partial  ansesthesia  and  actual  hindrances  in  conduction,  they  render  very  valuable  assistance. 

In  the  former,  phosphcenes,  sparks  of  light,  are  seen  in  the  parts  incapable  of  perceiving  light, 
while  they  are  wanting  in  amaurotic  defects.  {Graefe.)  The  examination  as  to  the  ability  of 
distinguishing  colors  is  also  of  some  importance  in  completing  the  diagnosis.  This  becomes  very 
much  reduced  in  portions  of  the  retina  which  are  amblyopic. 

The  subjective  symptoms,  such  as  photopsia,  chromopsia,  &c,  give  less  certain  conclusions  as 
to  the  limitation  in  conduction  than  as  regards  the  kind  of  disease  which  has  caused  them,  and 
the  accompanying  morbid  processes. 


[It  is  very  useful  to  be  able  to  record  the  state  of  the  field  of  vision  at  different 
times  in  the  course  of  a  case  of  amblyopia  or  amaurosis.  The  following  method  will 
commend  itself. 

The  examination  is  made  in  the  usual  way,  letting  the  patient  sit  down  in  a  chair 
and  lean  against  the  back,  so  as  to  keep  the  head  more  steady.  The  blackboard, 
about  4  feet  X  3  feet,  is  placed  exactly  one  foot  in  front  of  the  eye,  covering  the  eye 
not  to  be  tested,  and  directing  the  patient  to  continue  to  look  steadily  at  a  small 
cross.   The  piece  of  chalk  is  approached  in  various  directions,  and  when  seen,  the  spot 
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marked  on  the  board.   Connecting  these  dots  together,  we  have  the  periphery  of  the 
field  of  vision,  and  can,  in  like  manner,  examine  the  central  portion. 

In  order  to  have  a  permanent  record  of  the  case,  a  light  frame  is  placed  over  the 
blackboard,  across  which  in  both  directions  fine  white  thread  is  stretched  at  every 
three  inches.  The  threads  lie  against  the  board,  and  it  is  thus  divided  up  into  squares. 
Care  is  taken,  of  course,  that  the  central  cross  at  which  the  patient  looks  shall  cor- 
respond to  the  meeting  of  two  threads. 

Fig.  92. 
RIGHT   EYE. 


LEFT    EYE. 

■ 
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Then  on  the  "  register  of  the  field  of  vision,"  which  is  reduced  to  jV,  and  the 
squares  of  which  are  therefore  £  inch,  the  outline  of  the  field  of  vision  is  drawn, 
copying  the  line  in  each  square  from  the  blackboard.  This  gives  a  field  correspond- 
ing to  the  eye,  and  at  one  inch  from  the  paper,  being  TV  of  the  distance  of  the 
patient's  eye  from  the  blackboard.  There  are  two  registers  printed,  one  for  each 
eye.  On  the  other  side  of  the  sheet  the  necessary  data  of  the  case  can  be  written. 
The  plates  of  the  field  of  vision  hitherto  used  in  reports  of  cases  published,  give  us,  in 
reality,  only  the  shape  of  the  outline,  and  perhaps,  by  shading,  some  idea  of  the  rela- 
tive amount  of  vision  of  different  parts.  In  this  method  we  have  the  true  "size  of  the 
field,  and  should  it  be  desired  to  have  the  case  illustrated,  the  artist  has  a  positive 
size  to  go  by.  The  register  has  been  adapted  for  an  octavo  volume.  The  examina- 
tion and  record  in  an  ordinary  case  will  not  take  more  than  fifteen  minutes.  The 
registers  are  2|  +  Z\  inches,  corresponding  to  a  2|  and  2>\  feet  blackboard  (B.  Joy 
Jeffries).] 

In  general,  we  may  distinguish  between  interruptions  and  contractions  or  limita- 
tions. By  the  first,  we  understand  a  defect  fully  inclosed  in  the  monocular  visual 
field ;  but  by  the  latter,  a  deficiency  extending  from  the  periphery  more  or  less  into 
the  visual  field.     Both  kinds  are  very  often  evident  in  ordinary  vision. 

The  interruptions  seem  to  the  patient  like  circumscribed  spots,  of  varying  shape, 
which  lie  immovably  in,  or  near,  the  center  of  the  visual  field.  Patients  are  apt  to 
speak  of  them  as  vacant  points  on  the  visual  field,  or  as  a  whitish-gray  mist,  more 
rarely  as  having  colored  boundaries,  or  as  dark-gray  or  black  clouds,  which  either 
completely  cover  the  objects  or  allow  them  to  glimmer  through,  and  which,  unlike 
scotomata,  are  not  lost  in  the  other  portions.  In  some  cases  they  surround  a  normal 
or  clearer  part  like  a  ring,  and  this  is  usually  the  center  of  the  visual  field. 

One  case,  however,  was  observed,  where  there  was  a  central  interruption,  which 
was  separated  from  the  blinded  periphery  by  a  girdle,  where  the  acuteness  of  vision 
was  slightly  impaired. 

In  case  partial  opacities,  hemorrhages,  &c,  of  the  anterior  layers  of  the  retina  are  the  cause 
of  the  interruptions,  the  cloud  seen  by  the  patient  only  unites  with  the  object,  when  the  eye  is 
accommodated  for  the  near  point.  On  the  other  hand,  they  are  said  to  appear  behind  the  objects, 
if  it  (the  object)  lies  in  front  of  the  near  point,  the  eye  being  at  its  maximal  state  of  refraction  ; 
but  in  front  of  the  object,  if  this  is  beyond  the  near  point.  (Hey mann.)  When  there  is  actual 
impairment  of  conductive  power,  such  a  change  scarcely  occurs. 

Interruptions  appear  most  plainly  in  monocular  vision.  If  they  lie  centrally,  they 
disturb  vision  very  much,  particularly  that  of  near  objects,  since  they  cover  the  words 
in  reading,  making  them  very  indistinct,  or  causing  them  not  to  be  seen  at  all. 

The  patient  is  thus  compelled  to  allow  the  axis  of  vision  to  sweep  by  the  objects,  in  order  to 
use  healthy  parts  of  the  retina.  By  continued  exercise,  eccentric  portions  of  the  return  gain  a  per- 
ceptive power  far  exceeding  the  normal.  But  if  the  interruptions  are  very  eccentric,  they  are 
often  overlooked,  and  only  seen  when  the  patient  turns  his  attention  to  them.  Small,  ecceutric 
interruptions  may  be  even  entirely  unnoticed,  perhaps  because,  as  in  ATariotte's  spot  [the  blind 
spot]  (  Wittich),  the  excitations  of  the  adjoining  elements  help  to  fill  up  the  blanks,  aud  givo 
an  idea  as  to  the  peculiarities  of  the  object.  For  evident  reasons,  such  eccentric  spots  are  covered 
in  binocular  vision  much  more  easily,  by  the  perception  of  the  normal  eye.  In  central  interrup- 
tions this  is  more  difficult.  This  is  apt  to  trouble  binocular  vision  very  much,  particularly  in  the 
beginning  of  the  appearances  of  the  spots,  since  they  diminish  the  distinctness  of  the  percep- 
tions of  the  corresponding  parts  of  the  healthy  retina,  dazzling,  as  it  were,  the  healthy  eye. 

The  contractions  of   the  field  of  vision,  as  long  as  they  are  limited  to  the 
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periphery,  are  much  less  marked  than  the  interruptions.  The  patient  frequently  doeä 
not  notice  them  at  all.  It  requires  some  experiments  to  determine  that  they  certainly 
exist.  But  as  they  extend  toward  the  center  of  the  retina,  the  impairment  of  vision 
begins  to  be  of  importance,  particularly  in  monocular  vision,  and  in  binocular  vision, 
its  situation  can  not  be  covered  by  a  corresponding  part  of  the  other  retina.  Theso 
also  are  seen  by  the  patient  in  empty  spots,  or  surrounded  by  a  cloud,  or  as  very  dark 
places  in  which  objects  are  not  seen  at  all,  or  in  dim  outline.  Their  boundaries  are 
sometimes  distinct,  again  ill-defined ;  that  is,  the  distinctness  of  the  retinal  images  sud- 
denly increases  on  a  certain  line,  or  very  gradually,  within  a  certain  zone.  This  is  an 
important  distinction,  indicating  with  some  probability,  at  least,  the  temporary  limi- 
tation of  the  process,  or  the  advance  of  the  disease  causing  these  contractions. 

True  amblyopic  contractions  of  the  field  of  vision  most  frequently  begin  on  the 
temporal  portion,  but  often,  also,  on  the  nasal  side,  rarely  above  or  below.  The 
border  generally  extends  in  a  tortuous  course,  deviating  more  or  less  from  the  prin- 
cipal direction.  If  the  defect  extends,  it  does  so  more  rapidly  on  the  periphery  of 
the  field  of  vision  than  in  the  parts  lying  near  the  center,  so  that  the  ends  of  the 
boundary  have  often  approached  each  other,  or  even  run  together  before  the  con- 
traction has  reached  the  center  or  passed  beyond  it.  The  field  of  vision  thus 
becomes  slit-shaped.  In  isolated  cases  we  meet  with  concentric  limitations,  which 
extend  from  the  outermost  portion  of  the  visual  field  more  or  less' regularly  to  the 
center,  and  thus,  in  the  beginning,  diminish  very  much  the  function  of  the  whole 
periphery  of  the  retina,  or  render  it  blind.  Hemopic  contractions  also  occur,  here 
and  there ;  one  half  of  each  retina  becomes  amblyopic  or  amaurotic  at  the  same 
time,  or  these  affections  occur  within  a  short  time  from  each  other.  The  hemopia 
is  then  generally  in  corresponding  sides  of  the  tsvo  retinas.  It  is  to  "be  ascribed  to  a 
^disease  of  on«  root  of  the  optic  nerve. 

In  case,  therefore,  the  morbid  process  is  here  strictly  limited,  the  hemopia  is 
sharply  cut  off  by  the  vertical  line  of  separation  of  the  two  monocular  visual  fields. 

When  the  right  side  of  the  two  retinas  is  limited,  the  patient  is  more  annoyed 
in  reading  than  if  it  were  on  the  left,  the  looking  ahead  at  the  words  accomplished 
by  the  excentric  parts  of  the  retina  being  impossible.    (G-raefe.) 

Homonymous  or  lateral  hemopia  is,  however,  exceptionally  observed.  The 
temporal  halves,  and,  in  extremely  rare  cases,  the  nasal  or  upper  and  lower  parts  of 
each  monocular  visual  field,  are  blinded.  Temporal  hemopia  is  to  be  explained  by 
hindrances  to  conduction  in  the  optic  fibers,  which  cross  at  the  chiasma.  We  have, 
as  yet,  no  positive  proof  of  the  existence  of  other  forms. 

Interruptions  and  limitations  of  the  visual  field  seldom  occurring  alone,  we  are  un- 
able to  speak  of  a  partial  amaurosis.  This  is  most  frequently  the  case  in  interruptions, 
not  so  often  in  hemopia,  or  even  in  lateral  and  concentric  limitation.  Such  a  condi- 
tion, where  it  really  -exists,  is  very  often  only  temporary.  As  a  rule,  an  exact  exam- 
ination of  the  visual  field  shows  us  that  the  defect  is  much  more  extensive,  and  that  it 
is  combined  with  an  impairment  of  vision  extending  over  the  whole  of  it.  Although 
the  symptoms  exhibit  only  a  partial  increase  in  the  loss  of  conducting  power  of 
the  nerves,  we  generally  recognize  a  very  considerable  loss  in  the  central  acute- 
ness  of  vision,  and,  with  it,  an  abnormally  rapid  reduction  of  the  relative  power  of 
perception  in  the  adjacent  parts  of  the  monocular  fields  of  vision.  In  the  interrup- 
tions which  lie  in  or  near  the  center,  on  the  contrary,  we  often  find  a  regular  less- 
ening in  all  directions  of  the  relative  acuteness  of  vision.  More  rarely,  however, 
do  we  see  an  irregular  loss. 
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According  to  the  above,  such  conditions  differ  chiefly  from  the  so-called  amauro- 
sis in  degree,  and  not  in  extent.  In  the  latter  affection  the  perceptive  power  in  the 
monocular  visual  field  is  reduced  to  quantitative  perceptions  of  light,  and  is  finally 
completely  destroyed. 

As  long  as  there  is  a  quantitative  perception  of  light,  the  iris  may  possess  its  reactive  power 
unimpaired.  Immobility  of  the  pupil  exists  only  in  complete  amaurosis,  or  where  paralysis  of 
the  ciliary  system  or  mechanical  hindrances  render  the  movements  of  the  iris  impossible.  A 
good  objective  evidence  of  the  reduction  of  vision  to  quantitative  perception  of  light,  and  still 
more  of  absolute  amaurosis,  is  found  in  the  unsteady,  and  particularly  in  the  excessive,  movements 
of  the  affected  eye-ball.  This  evidence  is  only  rarely  wanting,  if  the  other  eye  is  covered,  while 
a  partial  and  indistinct  qualitative  perception  of  light  is  sufficient  to  keep  the  globe  in  a  certain 
direction  for  a  time.  In  order  to  detect  simulated  amaurosis,  we  scarcely  require  the  method  of 
placing  a  prism  before  the  eye,  with  the  base  upward  or  downward  (Graefe),  or  the  use  of  decep- 
tive maneuvers  by  means  of  a  prism,  which  sometimes  produce  double  images,  and  again  those 
that  are  single.  {Alf.  Graefe.)  It  is  not  to  be  denied,  however,  that  some  patients  betray  them- 
selves by  such  a  procedure,  and  the  result  shows  that  binocular  double  images  exist.  But  these 
experiments  indicate  nothing  more  than  that  qualitative  perception  of  light  exists,  but  by  no 
means  exclude  a  severe  amblyopic  impairment  of  vision. 

[Graefe's  method  of  detecting  simulated  amaurosis,  by  means  of  prisms  placed  before  the  sound 
eye,  seems  to  us  to  be  of  more  importance,  than  is  here  ascribed  to  it  by  Professor  Stell  wag.  We 
add  another  method.  Since,  in  simultaneous  vision  with  both  eyes,  the  separated  fields  of  the 
stereoscope  are  united  in  one,  simulation  becomes  evident  if  we  find  this  union  in  a  case  of  alleged 
monocular  amaurosis.  We  have,  for  instance,  in  the  one  field,  horizontal  parallel  lines  about  oue 
quarter  of  an  inch  apart,  in  the  other  vertical  parallel  lines  the  same  distance  from  each  other ; 
then  in  the  united  field  of  vision  both  systems  of  lines  are  united  in  regular  squares.  As  soon  as 
these  signs  are  seen,  therefore,  we  know  that  there  can  be  no  monocular  amaurosis. 

We  may  even  go  a  step  further,  and  use  the  stereoscope  quite  independently  of  the  existence 
of  simultaneous  vision  with  both  eyes.  In  this  respect  it  is  superior  to  the  prisms.  If  we  draw 
in  each  separate  field  of  vision  a  vertical  line,  whose  image  passes  through  the  center  of  the 
retina,  then  in  the  united  stereoscopical  field,  not  only  are  both  lines  seen  as  one,  but  every  object 
situated  to  the  right  of  one  of  those  lines  is  projected  to  the  right  side  of  the  field  of  vision,  and 
appears  as  if  it  were  seen  with  the  right  eye.  The  same,  of  course,  is  the  case  with  the  left  eye. 
This  gives  us  the  means  of  determining,  in  cases  of  simulated  monocular  amblyopia,  the  acuteness 
of  vision,  and,  if  necessary,  even  the  range  of  accommodation. 

For  this  purpose,  we  arrange  matters  as  follows:  We  have  at  the  bottom  of  the  stereoscope  a 
sheet  of  paper,  marked  only  with  the  two  lines  above  mentioned.  Now,  if  we  have  a  case  of 
alleged  amblyopia  of  the  left  eye,  we  place  in  the  left  field  of  the  stereoscope,  but  to  the  right  side 
of  the  vertical  line,  any  object,  say  a  piece  of  printed  paper.  With  this  exception  the  whole  of 
the  bottom  of  the  stereoscope  is  left  blauk.  In  the  united  stereoscopic  field  the  paper  will  then 
appear  as  if  on  the  right  side.  It  will  make  so  strong  an  impression  of  being  seen  with  the  right 
eye  that  it  is  doubtful  if  any  one  is  able  to  resist  it.  With  a  stereoscope  which  allows  the  convex 
lenses  to  be  approached  to  or  withdrawn  from  the  bottom  of  the  stereoscope,  we  may,  at  the  same 
time,  ascertain  the  range  of  accommodation.  (Schiveigger.)] 

Causes  and  Course. — Amaurosis,  partial  as  well  as  total,  may  he  caused  in  a 
purely  mechanical  way,  by  solutions  of  continuity,  or  sudden  contractions  of  the 
space  of  the  optic  nerve  or  retina.  The  former  are  occasionally  the  immediate 
result  of  external  force;  but  generally  they  result  from  hemmorrhagic  extra- 
vasations. These  either  actually  break  up  the  nervous  elements,  and  cause  them 
to  permanently  lose  their  conductive  power,  or  simply  press  upon  them.  In  the 
latter  case,  if  gray  atrophy  or  inflammation  does  not  appear,  we  may  expect,  with 
the  progressive  absorption  of  the  extravasation,  a  partial  or  complete  restoration  of 
vision.  Lessening  of  space  through  proliferation  processes,  serous  exudations,  &c, 
are  more  rarely  the  immediate  causes  of  amaurosis.     This  can  generally  be  ascribed 
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to  gray  atrophy,  or  true  inflammation  in  the  optic  nervo  or  retina.  The  power  of 
conduction  is  lost  by  the  last-named  morbid  process,  before  the  mechanical  cause 
explains  the  impairment  of  sight. 

We  find  extravasations  of  blood  most  frequently  in  the  retina,  where  they  are  the  ordinary 
accompaniments  of  neuro-retinitis,  and,  as  natural  consequences,  of  rapidly-increasing  posterior 
scleral  staphyloma.  They  may  also  occur  spontaneously  in  atheromatous  degeneration  of  the 
vessels,  especially  if  there  is  hypertrophy  of  the  left  ventricle  {Sc/aceigger)  from  the  strong  contrac- 
tion of  muscles,  e.  g.  in  coughing,  lifting  a  heavy  weight,  &c.  {Seconal),  or  from  the  sudden 
diminution  of  intraocular  pressure.  On  account  of  evacuation  of  the  dioptric  media,  hemorrhagic 
retinal  extravasations  readily  induce  permanent  interruptions  in  the  visual  field.  In  rare  cases, 
hemorrhage  in  the  orbital  portion  of  the  optic  nerve,  with  destruction  of  its  tissue,  has  been 
found  on  examination  {His),  or  there  are  reasons  for  believing  that  it  had  occurred.  {Pagen- 
Stecher,  Hubslo.) 

In  one  case,  the  amaurosis  could  be  referred  to  an  extravasation,  which  surrounded  and  pressed 
upon  the  optic  chiasm.  {Stevenson.)  In  two  cases,  one  or  both  roots  of  the  optic  nerve  were 
found  destroyed  by  splinters  of  bone,  which  had  sprung  up  from  the  base  of  the  skull,  in  conse- 
quence of  severe  injury.     {Stefan,  Chassaignac.) 

The  cause  of  double  amaurosis  was  offener  found  in  apoplectic  injury  to  the  tissue,  or  in  com- 
pression of  one  thalamus.     {Beck,  Andrea,  A.  Law.) 

B.  In  isolated  cases,  it  is  believed  that  a  sudden  interruption  in  the  arterial  blood- 
supply,  may  be  considered  as  the  proximate  cause  of  amaurosis,  since  the  amaurosis 
appeared  with  the  rapidity  of  lightning,  or  was  developed  in  a  very  brief  period  of 
time,  being  accompanied  by  a  very  marked  contraction  of  some  or  all  of  the  branches 
of  the  arteria  centralis  retina.  The  hindrances  to  the  circulation  are  to  be  referred, 
according  to  the  circumstances  of  the  case,  at  times  to  an  embolus,  again  to  an 
excess  in  vascular  contractility,  as  opposed  to  the  intravascular  pressure  of  the  blood. 

If  we  take  a  comprehensive  view  of  all  that  has  been  reported  on  this  subject, 
we  can  not  escape  the  conclusion,  that  it  is  an  inflammation,  and  usually  a  retro- 
ocular  neuritis,  which,  by  abundant  secretion  of  morbid  product,  and  consequently 
a  contraction  of  the  space,  has  caused  the  lessening  in  the  caliber  of  the  vessels. 
Such  a  view  is  the  more  justified,  when  we  consider  that,  with  rare  exceptions,  the 
proliferation  has  always,  for  a  longer  or  shorter  time,  declared  itself  by  a  very  great 
opacity  of  the  optic  papilla  and  of  the  retina.  The  actual  closure  of  a  single  branch 
or  the  trunk  of  the  central  artery,  is  not  excluded  in  this  view,  but  is  explained  in 
the  simplest  manner,  by  inflammatory  thrombosis.  As  has  been  demonstrated,  this 
is  by  no  means  a  rare  occurrence  in  neuro-retinitis. 

Among  all  the  reports  of  embolia  of  the  central  artery  of  the  retina  (Steffari),  but. 
one  case  is  adduced  where  the  embolus  was  actually  found.  {Schweigger.)  But  if 
we  observe  the  illustration  accompanying  this  sketch,  we  can  not  doubt  the  incom- 
pleteness of  the  case  for  one  moment ;  for  it  is  entirely  impossible  that  an  embolus, 
after  one  and  a  half  year's  existence,  would  look  like  a  clay  pellet  in  a  glass  tube. 
After  such  a  space  of  time  an  embolus  would  have  been  entirely  degenerated  into  a 
shriveling  exudative  substance,  and  it  would  thus  be  almost  impossible  to  distinguish 
an  embolus  from  an  inflammatory  thrombosis. 

The  same  may  be  said  of  a  second  case  {Hirschmann),  where,  six  months  after 
the  sudden  appearance  of  the  amaurosis,  the  upper  branch  of  the  arteria  centralis 
retime,  for  some  distance  in  the  optic  papilla,  had  an  entirely  normal  appearance, 
but  became  suddenly  invisible,  and  only  on  very  exact  observation  was  seen  as  a 
thin  thread,  w7hich  divided  into  two  branches.  These  branches  again  enlarged  on 
the  other  side  of  the  equator  of  the  globe,  and  contained  a  thick  column  of  blood,  while 
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the  accompanying  veins,  and  the  completely  blinded  half  of  the  retina  belonging  to 
it  showed  no  morbid  alteration,  when  examined  by  the  ophthalmoscope.  In  a  third 
case  (Sämisch),  we  may  perhaps  believe  that  perivasculitis,  perhaps  with  thrombosis, 
was  the  cause  of  the  lesion.  The  affected  vascular  twig  looked  like  a  white  cord  at 
a  certain  point,  while  in  embolia  it  should  simply  appear  emptied  of  blood  behind 
the  plug.  In  the  remaining  cases,  direct  evidences  of  embolia  are  altogether  wanting. 
These  were  chiefly  diagnosticated  from  some  coincidental  circumstances,  and  were 
supposed  to  lie  in  the  retro-ocular  portion  of  the  central  artery. 

If  we  consider,  however,  the  intimate  connection  existing  between  the  arterial  branches  of  the 
retina,  and  the  nutrient  vessels  of  the  papilla,  it  is  inconceivable  how  a  stoppage  in  the  priucipal 
twig  should  permanently  reduce  the  conduction  of  retinal  blood  to  a  minimum. 

This  becomes  more  difficult,  when  we  reflect  that  under  other  circumstances — for  example,  in 
glaucoma — the  development  of  a  collateral  circulation  occurs  without  difficulty.  The  difficulty 
of  an  explanation  is  only  increased  by  the  displacement  of  the. embolus  in  the  ophthalmic 
artery,  and  the  fact  is  completely  overlooked,  that  during  the  entire  course  of  the  case  in  ques- 
tion, not  one  symptom  indicated  even  temporary  want  of  blood  in  the  choroid  and  the  other 
parts  of  the  eye-ball.  We  can  not  avoid  supposing  an  impediment  to  circulation  in  the  optic 
papilla,  and  regarding  not  only  the  main  trunk  of  the  central  artery  as  taking  part  in  it,  but  also 
the  nutrient  vessels  of  the  optic  nerve.  We  may  then  most  probably  suppose  the  existence  of 
an  inflammatory  proliferation  process,  whose  products  lessen  the  vascular  space  in  the  optic 
papilla.  Besides  the  opacities  often  recognized  with  the  ophthalmoscope,  the  fact  that  amauro- 
sis not  rarely  occurs  after  repeated  temporary  impairment  of  vision,  and  then  by  no  means  unfre- 
quently  varies  in  degree,  without  any  corresponding  change  in  the  filling  of  the  retinal  ves- 
sels being  evident,  is  proof  of  the  correctness  of  this  view.  These  observations  can  only  with  dif- 
ficulty be  reconciled  with  the  existence  of  an  embolus,  but  easily  with  the  course  of  a  neuritis. 
Perhaps  the  fact  is  of  value,  also,  that  in  one  case,  facial  erysipelas  with  inflammatory  exophthal- 
mia  was  the  exciting  cause  of  the  disease.  (Schneller.)  The  view  of  a  compression  of  the  ves- 
sels in  the  optic  papilla  is  also  in  accord  with  certain  symptoms,  which  are,  however,  not  constant. 
Thus  in  some  cases  large  trunks,  and  even  fine  twigs,  were  seen  to  be  filled  at  intervals,  but  again 
were  completely  empty,  and  on  more  exact  examination,  there  could  occasionally  be  seen  a  spas- 
modic passage  of  the  blood  toward  the por us  opticus,  but  then  again  a  stoppage,  so  that  sometimes 
one,  sometimes  another  portion  of  the  vein  carried  the  blood.  (Ed.  Jaeger,  G-raefe,  Liebreich).  The 
compression  does  not  necessarily  affect  arteries  and  veins  to  the  same  extent.  The  latter  may  evac- 
uate a  portion  of  their  contents,  by  means  of  connecting  branches,  into  the  posterior  scleral  circle, 
and  leave  the  optic  nerve,  immediately  behind  the  sclerotica.  But  if  the  venous  exit  be  slightly 
hindered,  and  there  is  an  excessive  diminution  in  the  arterial  supply,  the  blood  entering  from 
the  capillaries  can  only  pass  through  the  veins  in  a  continuous  stream  when  they  retain  the 
power  of  contracting  down  to  a  very  small  caliber,  and  thus  keep  their  cavity  of  a  size  propor- 
tionate to  that  of  the  arteries.  Lessening  of  the  blood-contents  of  the  retina  always  presupposes 
compensatory  overloading  of  the  choroid  by  which  the  tendency  to  choroidal  hemorrhages 
(Steffan),  and  their  combination  with  detachment  of  the  choroid  observed  in  one  case,  are  explained. 
(Liebreich.)  Perhaps,  also,  there  is  some  connection  between  this  and  the  great  redness  of  the 
yellow  spot,  which  has  been  spoken  of  by  many  as  a  temporary  phenomenon,  and  has  been 
explained  by  the  hypothesis  of  retinal  hemorrhage  (Just,  Fano,  Messig),  and  by  the  contrast  be- 
tween the  surrounding  greatly  infiltrated  retinal  portions.  (Liebreich,  Schneller.)  It  may  be 
wanting,  however.  In  any  case,  the  disturbances  of  nutrition  must  be  very  great,  for  in  only 
one  case  was  there  any  improvement  in  the  vision,  but  in  the  other  cases,  without  exception, 
complete  amaurosis,  with  decided  retinal  and  optic-nerve  atrophy,  resulted. 

In  favor  of  the  view  of  a  dependence  of  retinal  ischajmiaupon  lessening  of  the  lateral  pressure, 
it  has  been  observed  that  the  condition  in  question  'is  seen  when  there  is  an  exceedingly  feeble 
action  of  the  heart.  In  one  case  the  cause  seemed  to  lie  in  the  great  depression  of  the  system,  and 
poverty  of  the  blood  after  typhus  fever  (Hedäus),  and,  finally,  it  may  be  said  that  an  iridectomy 
(Alf.  Graefe)  or  repeated  paracenteses  of  the  cornea  (Secondi)  which  act  by  elevating  the  nutrition 
of  the  retinal  arteries,  caused,  at  times,  a  considerable  increase  of  the  vision,  and  in  one  case 
permanent  recovery  resulted.    It  is  said  that  the  central  artery  is  compressed  by  the  intraocular 
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pressure,  if  its  contents  pass  out  under  less  pressure  from  the  heart,  and  that  the  supply  of  arterial 
blood  may  fall  below  the  required  amount  for  the  functions  of  the  retina.  {Alf.  Grae/e.)  But 
inasmuch  as  the  magnitude  of  the  intraocular  pressure  is  decided  by  the  pressure  of  the  blood, 
this  hypothesis  is  contradicted  by  intrinsic  evidence. 

We  may  also  conceive  of  spasmodic  contraction  of  the  walls  of  the  vessels  (Zehender),  since 
ischsamic  amaurosis  is  occasionally  seen  to  occur  in  paroxysms,  and  in  one  case  they  could  be 
excited  at  any  time  by  the  application  of  cold.  (Secondi.)  Some  consider  them  as  not  a  rare 
occurrence,  and  think  that  the  loss  of  vision,  before  and  after  epileptic  attacks,  are  dependent  upon 
them.  (Hughlings  Jackson.)  It  is  here  to  be  remembered  that  vision  after  "pressure  experi- 
ments "  on  healthy  eyes  is  not  lost,  until  a  continual  current  of  blood  becomes  an  interrupted  one, 
aud  that  the  severest  forms  of  ischemia,  as  in  the  stage  of  collapse  in  cholera,  do  not  impair 
the  perceptive  power.  (Graefe.)  Moreover,  the  doctrine  of  epilepsy  of  the  retina  has  received  a 
shock  from  recent  observations  ;  it  having  been  observed  that  a  short  time  after  epileptic  seiz- 
ures, especially  in  cases  where  headache  and  cloudiness  of  vision  existed  after  the  paroxysms, 
the  retinal  veins  and  arteries  were  found  broad  and  dark,  and  the  optic-nerve  entrance  unevenly 
red.  (H.  Jackson.) 

Still  further,  the  case  in  which  there  was  a  retinal  arterial  pulse  (Secondi)  indicates,  with  the 
greatest  probability,  inflammatory  proliferation  of  tissue,  as  the  proximate  cause.  The  impair- 
ment of  vision  appeared  chiefly  as  a  central  interruption  with  distinct  opacity  of  the  center  of  the 
retina,  and  two  months  after,  under  a  new  attack,  it  gradually  extended  over  the  whole  field  of 
vision.  The  pulsating  arteries  were  hair-like  in  size,  and  could  only  be  traced  for  a  short  dis- 
tance. The  veins  were  somewhat  thicker  and  swelled  on  the  optic  papilla.  At  any  rate,  the  view 
which  considers  retro-ocular  neuritis  to  be  the  cause  of  ischaemic  amaurosis,  has  the  advantage 
of  simplicity.  The  distinction  which  the  greater  filling-up  of  the  veins  causes,  as  compared  with 
varieties  depending  on  embolia,  is  referred  without  difficulty  to  a  congestion,  but  more  remotely 
to  a  greater  extension  of  the  point  of  inflammation  anteriorly  (Graefe),  in  case  it  be  not  merely  a 
compensatory  symptom. 

If  now  amaurosis,  with  evident  arterial  ischfemia,  is  to  be  referred  with  greater 
probability  to  retro-ocular  proliferation,  we  shall  scarcely  err  if  we  consider  it  to  be 
a  similar,  cause,  for  the  greater  number  of  those  cases,  in  which  the  local  want  of 
blood  may  be  inferred  from  the  fact  of  previous  injury.  In  the  frequent  absence  of 
ophthalmoscopic  appearances  directly  indicating  it,  it  must  be  considered  as  confined 
to  the  deeper-lying  parts  of  the  optic  nerve  and  retina.  There  is  no  symptom  in  the 
whole  aspect  of  the  disease,  and  in  the  course  of  the  case,  which  may  be  better 
explained  by  local  want  of  blood,  than  by  inflammatory  action.  This  allows  us,  in 
deciding  the  question,  to  throw  the  fact  of  the  much  greater  frequency  of  the  latter 
into  the  scale. 

The  amaurosis  here  considered  is  the  variety  which  is  occasionally  seen  in  ansemic  conditions, 
in  the  latter  stages  of  diabetes,  and  after  severe  diseases  of  any  sort,  in  consequence  of  exhaustive 
loss  of  the  fluids  of  the  body.  (Mackenzie,  Himley.)  In  severe  lead-poisoning  (Cunier),  but 
especially  after  uterine  hemorrhage  (Arlt),  hemoptosis  (Rithmann),  hemorrhage  from  the  stomach 
(Ed.  Jaeger,  Graefe,  Finkenstecher,  Seilheim),  the  blindness  was  generally  in  both  eyes,  and  was 
frequently  preceded  by  disturbances  in  other  nerve-tracts,  so  that  it  could  only  be  considered  as 
one  of  the  symptoms  of  extensive  intracranial  disease.  The  amaurosis  often  shows  itself  as  a 
gradual  failure  of  the  acuteness  of  vision  in  the  whole  visual  field,  generally  with  lateral  limita- 
tions, not  unfrequently  varying  in  degree  at  first,  or  even  completely  disappearing.  In  other  cases, 
the  impairment  of  sight  increased  very  rapidly,  until  no  sensation  of  light  remained,  or  it  occurred 
suddenly,  remained  for  days  or  weeks  at  this  hight,  but  gradually  disappeared,  leaving  behind 
great  defects  in  the  vision.  But  as  a  rule,  the  evidence  of  commencing  atrophy  of  the  optic 
nerve  appears,  whether  the  disease  takes  one  course  or  the  other,  after  there  has  been  inflamma- 
tory proliferation  on  the  optic  papilla  and  retina.  Of  course,  then,  there  is  often  a  temporary 
improvement  in  the  sight,  but  never  true  restoration.  The  atrophy  is  always  progressive,  even 
when  the-  main  disease  is  permanently  removed  at  a  subsequent  period,  and  the  function  of  the 
other  nerves  has  been  restored. 
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It  is  also  particularly  to  be  considered,  in  regarding  amaurosis  connected  with  loss  of  blood, 
that  it  often  occurred  some  time  after  the  hemorrhage,  even  after  the  blood  had  been  restored, 
and  the  immediate  consequences  of  its  loss  had  been  alleviated.  Moreover,  the  hemorrhage  did 
not  appear  large  enough  to  alone  produce  disturbances  of  the  circulation.  {Graefe.)  There  were 
some  of  these  cases,  also,  where  we  might  almost  suppose,  on  account  of  the  thinning  of  the 
retinal  vessels  {Graefe),  as  well  as  the  marked  opacity  of  the  retina  and  optic  papilla  {Ed.  Jaeger), 
that  there  had  been  compression  of  the  arteries,  by  inflammatory  products  in  the  optic  papilla. 

Diabetic  amaurosis  has  been  shown  to  depend  chiefly  on  paralysis  of  accommodation.  {Gra-efe, 
Nagel.)  Some  cases  may  have  depended  on  neuro-retinitis  {Galezowshi),  which  again  may  have 
proceeded  from  the  cerebrum.  The  frequent  accompaniment  and  isolated  occurrence  of  impair- 
ments of  the  functions  of  other  nerves  {Seegen),  as  well  as  the  observations  of  hemiopic  limita- 
tions of  the  visual  field  {Graefe),  indicate  that  the  intracranial  disease,  which,  in  the  remaining 
cases  of  amaurosis,  is  the  cause  of  the  eye-disease,  and  in  some  cases  has  been  proven  to  be  so 
{Lvys,  Tardieu),  may  form  inflammatory  centers,  and  these  vary  exceedingly  in  position  and 
size. 

G.  Another  class  of  cases  of  amaurosis,  originates  from  the  action  in  the  blood  of 
certain  morbid  or  foreign  materials  upon  the  brain.  It  is  not  quite  clear  whether 
the  poisons  in  question  affect  the  optic  nerve  and  retina  directly,  just  as  atropine  acts 
upon  the  ciliary  nerves,  or  if  the  impairment  of  vision  is  under  all  circumstances  to 
be  regarded  as  a  secondary  condition,  which  is  brought  about  by  organic  changes, 
chiefly  hy  proliferative  action. 

In  favor  of  the  former  view,  it  may  be  said  that  amaurosis  from  poisoning  of  the  blood 
not  unfrequently  occurs  suddenly,  even  in  repeated  attacks ;  that  in  those  cases  where  death 
quickly  followed  the  most  violent  symptoms,  the  post-mortem  showed  no  marked  anatomical 
changes ;  and  that  the  disease,  when  it  had  not  existed  long,  sometimes  disappeared  without 
leaving  a  trace  of  its  existence.  On  the  other  hand,  it  may  be  said  in  favor  of  the  other  view, 
that  the  same  conditions  have  been  observed  in  many  cases  of  amaurosis,  that  were  undoubtedly 
based  on  processes  of  proliferation.  Moreover,  gray  atrophy  of  the  optic  nerve  is  the  rule  in 
these  cases,  and  a  manifest  neuro-retinitis  often  precedes  this,  which  occasionally  is  uumistake- 
ably  of  the  descending  form  of  the  disease. 

It  is  also  to  be  considered  that  the  post-mortem  examinations  in  the  reported  cases  were 
scarcely  undertaken  with  that  attention  and  care  which  are  demanded  to  certainly  exhibit  the 
extremely  fine  changes  which  indicate  the  beginning  of  pure  atrophy  in  the  cerebral  portions  of 
the  visual  apparatus.  Amaurosis,  in  these  cases  of  blood-poisoning,  is  a  symptom  which,  when 
it  occurs,  exhibits  the  greatest  differences  in  its  appearance  and  course.  Sometimes  it  is  com- 
bined with  the  most  different  cerebral  symptoms,  again  gradually  aud  insidiously  developed — 
quite  the  opposite  to  the  typical  specific  affections. 

The  most  important  of  this  class  of  cases  are,  ursemic  amaurosis,  and  amaurosis  from  lead 
poisoning.  {Beer.)  As  to  the  latter,  we  have  grounds  to  refer  the  most  of  the  old  observations 
on  the  subject  to  mere  ciliary  paralysis.  Here  aud  there  albuminuria  may  have  been  a  cause 
{Danjoy),  or  even  a  nephritic  neuro-retinitis.  {Desmarres,  Zancereaux,  Lecorclie,  Follin,  Banjoy.) 
Yet  it  is  certain  that  lead-poisoning  may  cause  true  amaurosis.  It  has  been  occasionally  seen  to 
arise  after  very  severe  headache,  while  other  nervous  symptoms  are  wanting,  and  again  disap- 
pear {Hirschler),  but  in  other  cases  it  has  become  permanent.  {Bau.)  It  is  generally  developed 
after  repeated  attacks  of  colic,  or  other  symptoms  of  lead-poisoning.  It  then  occasionally  occurs 
quite  gradually,  and  is  soon  combined  with  atrophy  of  the  optic  nerve,  recognized  by  the  ophthal- 
moscope. More  frequently  it  appears  suddenly,  with  other  alarming  nervous  symptoms,  during 
an  acute  attack  of  lead-poisoning,  aud  then  generally  leads  to  complete  blindness,  which  may 
be  either  temporary  or  permanent. 

It  is  about  the  same  with  amaurosis  said  to  be  caused  by  the  use  of  large  or  numerous  doses 
of  opium,  of  mydriatics,  of  the  ignatius-bcan,  mix  vomica,  &c.  {Beer,  LUmly),  ergot  {Jelleyer), 
and  the  excessive  use  of  tobacco.  {Mackenzie,  Sichel,  Loureiro,  Hutcldnson.)  Yet  these  have  not 
yet  been  sufficiently  investigated,  and  we  can  only  safely  say,  that  the  greater  number  of  these 
cases  may  have  been  confounded  with  mydriasis.     In  two  cases  amaurosis  has  been  seeu  after 
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large  doses  of  quinine,  and  from  the  curative  action  of  blood-letting,  congestion  was  concluded 
to  be  the  proximate  cause.     {Graff e.) 

Recently  the  abuse  of  alcoholic  stimulants  has  been  said  to  be  the  cause  of  amaurosis,  and  as 
proof  of  this,  the  fact  has  been  adduced  that  the  affection  has  been  arrested,  or  even  cured,  by 
completely  giving  up  the  habit  of  drinking.  (Sichel.)  This  much  is  certain,  that  amblyopia 
occurs  in  great  misproportion  among  habitual  drinkers.  It  is  generally  first  seen  as  night- 
blindness,  but  soon  becomes  constant,  and  gray  atrophy  of  the  optic  nerve  is  recognized  by  the 
ophthalmoscope.  Once  advanced  to  this,  it  generally  progresses  slowly,  but  without  cessation, 
up  to  a  certain  point.  It  is  uncertain  whether  it  is  the  effect  of  the  blood  saturated  with  alcohol 
upon  the  brain,  or  the  various  disturbances  in  nutrition  caused  by  the  habit  of  intoxication  and  the 
irregular  life,  which  produce  the  disease.  "We  have  reason  to  consider  chronic  meningitis  as 
being  a  frequent  cause,  but  hardly,  congestion  of  the  choroid.     (Pagenstecher.) 

D.  There  is  some  difficulty  in  describing  a  purely  congestive  form  of  amaurosis, 
if  positive  facts  are  to  be  adduced  to  support  the  view.  Yet,  undoubtedly,  hyper- 
emia may  be  a  very  important  cause,  "where  the  originating  nuclei  of  the  nerve- 
fibers,  or  these  latter  themselves,  have  suffered  any  contraction  during  their  course, 
whether  through  adjacent  tumors,  serous  exudations,  or  the  like.  In  accordance  with 
this,  an  amaurosis  may  be  actually  observed,  which  only  becomes  evident,  or  deci- 
dedly worse,  where,  in  consequence  of  powerful  action  of  the  heart,  congestion  has 
been  caused,  but  which  entirely  disappears,  or  vision  returns  to  the  former  amount, 
when  the  disturbances  in  circulation  have  been  lessened  or  subdued.  Besides,  it  is 
not  to  be  overlooked,  that  intracranial  overloading  of  the  blood  may  lead,  through 
the  cedematous  infiltration,  to  mechanical  impairments  in  function  ;  but  this  espe- 
cially excites  and  accompanies  proliferative  processes.  It  is  not  always  betrayed 
by  the  characteristic  evidences  of  inflammation,  but  often  remains  concealed,  even 
when  tlie  process  was  a  very  productive  one,  until,  finally,  the  ophthalmoscopic 
symptoms  of  gray  atrophy,  or  a  descending  neuro-retinitis,  appear.  Even  the 
following-named  conditions,  in  spite  of  the  want  of  all  symptoms  indicating  organic 
changes  in  the  tissue,  are  never  sufficient  to  exclude  retrobulbular,  especially 
intracranial,  proliferative  processes  as  the  actual  cause  of  an  amaurosis,  viz.  the 
existence  of  certain  sigos  of  cerebral  hyperemia,  or  perhaps  of  intraocular  over- 
loading of  the  vessels,  the  often  sudden  appearance  or  exceedingly  rapid  increase  in 
the  loss  of  sight,  the  very  marked  variation  of  the  amount  of  this  loss  (which  is 
not  unfrequent,  according  as  the  circumstances  may  favor  an  increase  or  decrease 
of  the  congestion) ;  furthermore,  the  occasional  recedence  of  the.  amaurosis,  and  any 
results  which  local  blood-letting  is  said  to  have  had,  here  and  there. 

Under  such  circumstances  we  may  name  the  following  as  exemplifications  of  congestive  amau- 
rosis. That  which  appears  at  times  on  interruptions  of  the  menses  (Mackenzie,  Himly,  Lawson, 
Graefe),  in  certain  periods  of  pregnancy  (Lawson,  Kraus,  Mackenzie,  Ringland,  and-  others),  after 
severe  mental  excitement  (JBeer),  after  attacks  of  coughing,  sneezing,  and  vomiting,  during  partu- 
rition, or  excessive  muscular  straining  of  any  other  kind,  in  consequence  of  tight  clothing  about 
the  neck  and  chest,  or  from  choking  (Himly,  Mackenzie),  and  after  overtasking  the  eye.  We  may 
also  reckon  here,  amaurosis  which  has  been  observed  after  the  suppression  of  certain  habitual 
secretions  and  hemorrhages  (Mackenzie,  Himly,  Arlt,  Graefe),  particularly  perspiration  of  the 
feet  (Deval,  Spengler),  and  the  secretion  of  milk  (Beer) ;  also  amaurosis  which  has  been  observed 
during  or  after  pneumonia,  chronic  catarrh  of  the  lungs,  angina,  and  in  measles.  (Sichel.)  It  is 
hard  to  say  whether  the  impairments  of  vision  accompanying  intermittent  fever,  and  which  are 
sometimes  intermittent  (Himly),  as  well  as  amblyopia  occurring  in  a  state  of  intermittent  cachexia 
(Shredt),  should  here  be  included. 

By  far  the  greater  number  of  cases  are  very  generally  grouped  together,  as 
depending  upon  intracranial  changes  in  tissue,  and  designated  as  cerebral  or  central 
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amaurosis.  It  is,  however,  clear  from  what  has  been  said,  that  such  a  distinction 
does  not  correspond  with  the  actual  state  of  things.  The  name  chosen  is  not  very 
appropriate,  since  true  brain-disease  is  not  so  often  the  immediate  cause  of  the 
impairment  of  vision  as  an  affection  of  the  superficial  portion  of  the  optic  nerve  at 
the  base  of  the  brain. 

The  intracranial  affection  of  the  optic  nerve  is  sometimes  gray  atrophy,  again 
manifest  neuro-retinitis,  without  our  always  being  able  to  make  an  exact  distinction 
between  these  two  forms,  since  transitions  often  occur,  or  both  appear  together. 
The  kind  and  quantity  of  the  product  of  the  inflammation  are  not  rarely  such,  at 
least  for  a  time,  that  we  may  diagnosticate  either  one  from  the  other.  Occasionally 
the  process  is  seen  on  one  point  as  atrophy,  while  in  another  it  can  only  be  consid- 
ered as  an  inflammation,  on  account  of  the  abundant  neoplastic  elements.  A  point 
which  is  undoubtedly  inflammatory  also  runs  occasionally  into  gray  atrophy  on  its 
borders,  or  ultimately  takes  on  an  atrophying  condition.  On  the  other  baud  the 
morbid  process  begins  as  atrophy,  goes  an  further  and  further,  but  then  at  intervals 
becomes  a  true  neuritis. 

This  change  is  often  observed  by  the  ophthalmoscope.  Such  proliferative  pro- 
cesses have  a  very  decided  tendency  to  continue  along  the  fibers  of  the  nerve,  so  that 
even  inflammatory  foci,  that  are  deeply  situated,  are  recognized  by  the  ophthalmo- 
scope ;  yet  the  objective  symptoms  do  not  always  correspond  with  the  character  of 
the  original  disease.  An  intracranial  process,  which  is  undoubtedly  neuritis,  is  seen 
on  the  optic  papilla,  and  not  unfrequently  as  gray  atrophy,  or,  it  only  occasionally 
exhibits  the  symptoms  of  inflammation*  The  haziness  and  swelling  of  the  optic 
papilla  is  very  temporary,  and  soon  becomes  simple  atrophy. 

This  progressive  tendency  is  chiefly  centrifugal ;  at  least,  we  very  often  see  proliferation  pro- 
cesses that  occur  in  one  nerve,  limited  on  the  chiasma,  and  those  which  pass  posteriorly  along  one 
root  are  frequently  sharply  bounded  on  the  geniculate  bodies,  and  can  not  be  followed  by  the  eye 
any  further.    (Turcle.) 

The  proliferation  extends,  however,  not  only  in  the  direction  of  the  longitudinal 
fibers,  but  also  in  breadth.  Inflammatory  foci,  which  have  been  originally  confined 
to  isolated  bundles  of  fibers,  often  extend  to  the  entire  thickness  of  the  affected  intra- 
cranial portion  of  the  optic  nerve.  The  interstitial  tissue  of  the  chiasma  thus  forms 
a  convenient  bridge  for  the  passage  over  to  the  other  root.  Thus  it  occurs,  that  an 
amaurosis,  which  was  in  the  beginning  confined  to  one  eye,  sooner  or  later  becomes 
binocular.  At  the  same  time  the  variability  of  the  disease  in  position  and  time  of 
appearance  is  also  seen,  since  not  unfrequently  the  symptoms  of  neuro-retinitis  are 
seen  in  one  eye,  and  in  the  other,  those  of  pure  atrophy. 

Yet  the  extension  of  the  disease  is  by  no  means  a  necessary  occurrence.  Cases 
occur,  of  course  not  very  frequently,  where  the  morbid  process  remains  perma- 
nently in  a  single  bundle  of  a  certain  intracranial  portion  of  the  optic  nerve,  and 
afterwards  is  seen  only  by  a  circumscribed  interruption  of  one  or  both  visual  fields ; 
and  further,  there  are  cases  where  hemiopic  limitations  or  monocular  blindness 
entirely  disappear,  or  do  not  advance.  They  allow  us  to  conclude  that  morbid 
processes  have  occurred  which  affected  one  root  or  one  trunk. 

The  numerous  steps  between  atrophy  and  manifest  neuritis,  as  well  as  the  cases 
in  which  the  diseases  interchange,  cause  many  deviations  in  the  course  and  succes- 
sion of  the  symptoms.  In  general,  however,  we  may  say,  that  the  origin  and  exten- 
sion of  amaurosis  depending  on  gray  atrophy,  is  apt  to  be  slow,  but  in  neuritis,  on 
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the  contrary,  it  is  rapid,  sometimes  acute,  or  even  so  sadden  that  we  might  suspect 
apoplexy. 

1.  The  proliferative  process,  in  the  intracranial  part  of  the  nerve,  often  begins 
primarily,  and  passes  through  all  its  phases  without  affecting  any  other  part  of  the 
cranial  cavity.  In  such  cases  the  impairment  of  vision,  with  any  abnormal  ophthal- 
moscopic appearances  of  atrophy  of  the  nerve  or  of  neuritis  that  may  exist,  are  the 
only  symptoms.     At  the  greatest  they  may  be  united  with  paroxysms  of  headache. 

The  diagnosis  of  primary  and  pure  affection  of  the  optic  nerve  is  chiefly  based  on  the  absence 
of  any  important  concomitant  symptoms.  Still,  it  should  be  remembered,  that  not  uufrequently 
destructive  processes  run  their  course  in  the  cerebrum,  morbid  tumors  grow  to  a  considerable 
size,  &c,  without  betraying  any  marked  symptom.  On  the  other  hand,  it  should  not  be  over- 
looked that  exceptionally  several  cerebral  nerves  begin  to  proliferate  at  once,  although  there  is 
no  connection  between  the  inflammatory  foci,  either  in  the  substance  or  the  membranes  of  the 
brain. 

A  greater  diagnostic  importance  is  ascribed  by  many  to  the  pain  in  the  head  than  it  actually 
deserves.  It  may  be  wanting,  or  it  may  be  present,  in  every  pathogenetic  variety  of  amaurosis. 
There  is  a  source  of  irritation  for  amblyopic  eyes  in  the  increased  straining  to  which  they  are 
subject.  This,  as  in  asthenopia,  may  be  transferred  to  the  vaso-motory  nerves,  as  indicated  by 
the  overloading  of  the  vessels  of  the  conjunctiva,  retina,  and  optic  papilla.  Such  pain  generally 
disappears  after  giving  up  all  use  of  the  eye.  In  isolated  cases,  however,  the  irritation  from  the 
seat  of  local  inflammation  may  radiate,  and  thus  the  headache  may  play  a  similar  part  in  primary 
affection  of  the  nerve,  as  pain  in  the  spinal  cord  in  gray  degeneration  of  the  posterior  portion. 
(Graefe.)  Here,  as  there,  the  pain  has  a  congestive  character,  increases  at  every  disturbance  of 
circulation,  in  stooping,  or  any  sudden  motion,  &c.  It  thus  is  not  very  different  from  that  which 
accompanies  intracranial  hyperemia  otherwise  caused,  and  which  often  appears  in  company  with 
true  encephalitis  or  meningitis. 

Primary  affection  of  the  optic  nerve  often  occurs  without  any  decided  or  suffi- 
cient cause.  •  Occasionally  there  seems  to  be  a  hereditary  disposition  to  the  disease. 

Thus,  cases  have  been  observed  where  several  members  of  the  same  family  {Himly),  even  in 
several  successive  generations  {Beer),  became  amblyopic  at  certain  periods  of  life.  Still,  it  was 
probably  not  always  a  primary  disease  of  the  optic  nerve  which  caused  it,  but  often  intra- 
cranial affections  of  other  kinds,  congestions,  &c.  These  led  to  proliferation  in  the  nerve,  and 
occasionally  resulted  in  recovery.     (Graefe.) 

In  other  cases  there  may  be  similar  exciting  causes,  with  those  of  diffuse  and 
nephritic  neuro-retinitis.  * 

"We  can  not  see  why  such  injurious  influences  chiefly  affect  the  optic  papilla.  On 
the  other  hand,  under  such  circumstances,  the  characteristic  ophthalmoscopic  symp- 
toms occasionally  precede  the  impairment  of  vision,  and  allow  us  to  believe  that  the 
morbid  process  gradually  proceeded  from  the  deeper  parts  of  the  nerve  to  the  eye. 

Syphilitic  disease  requires  an  especial  notice  in  this  regard.  Manifold  observations  render  it 
very  probable  that  it  is  originally  situated  in  the  intracranial  parts  of  the  optic  nerve,  and  may 
cause  various  kinds  of  amaurosis,  interruption  and  lateral  limitations  of  the  visual  field,  hemiopia 
and  complete  amblyopia,  according  to  the  seat  and  extent  of  the  local  point  of  morbid  action. 
These  are  either  temporary  or  end  in  progressive  atrophy,  according  to  circumstances. 

Undoubtedly  there  exists  a  pathogenetic  relation  between  primary  intracranial  neuritis  and 
certain  severe  febrile  diseases  ;  the  acute  exanthemata,  typhus  and  puerperal  fever ;  even  pneu- 
monia, angina,  acute  intestinal  catarrh,  &c.  Occasionally  symmetrical  (binocular,  rarely  monocu- 
lar) blindness  occurs,  in  the  course  of  these  diseases,  without  any  other  symptom  indicating  the 
participation  of  any  of  the  cerebral  portions  or  of  the  meninges.  Such  an  amaurosis  may  occur 
without  any  evident  morbid  changes  in  the  interior  of  the  eye.  Sometimes  there  is  a  slight 
and  temporary  swelling  and  opacity  of  the  optic  papilla,  as  well  as  the  symptoms  of  slight  con- 


672  AMAUROSIS.      CAUSES. 

gestion.  The  common  termination  is  perfect  recovery.  (Graefe.)  We  need  scarcely  call  atten- 
tion to  the  striking  resemblance  which  these  cases  have  to  those  of  congestion,  iscbcemia,  and 
blood-poisoning.  Jt  is  sufficient  to  repeat  that  a  greater  part  of  the  cases  of  amaurosis,  which 
have  been  numbered  with  the  three  last-named  groups,  have  their  anatomical  basis  in  this 
category. 

2.  The  affection  of  the  optic  nerve  causing  amaurosis,  is  very  often  the  result  of 
certain  localized  processes  in  the  cerebrum. 

a.  Basilar  meningitis  is  very  prominent  in  this  respect ;  it  may  be  either  primary 
or  secondary.     When  appearing  in  an  acute  form,  the  disease  can  not  be  mistaken. 

In  the  chronic  insidious  cases,  however,  there  are  sometimes  no  decided  symp- 
toms. Febrile  attacks  may  occur,  permanent,  often  excruciating  headache,  "which  may 
be  increased  by  tapping  the  side  of  the  head,  fullness  in  the  head,  tottering,  frequent 
vomiting,  &c,  which  will  be  diagnostic  aids. 

Occasionally,  these  symptoms  are  very  much  in  the  background,  or  are  only 
seen  at  intervals,  so  that  the  affection  may  be  easily  overlooked ;  but  there  is  gen- 
erally an  indication,  from  the  fact  that,  corresponding  to  the  great  tendency  to  exten- 
sion of  surface  which  characterizes  this  form  of  meningitis,  a  number  of  nerves  of 
cerebral  nerves  are  generally  affected,  and  symptoms  of  paralysis,  as  well  as  those  of 
irritation,  are  apt  to  occur.  This  is  not  so  much  the  case  in  other  intracranial  mor- 
bid conditions. 

Paresis  of  some  muscles,  with  morbid  contractions  of  others,  are  very  often 
observed.  {Graefe.)  The  amaurosis  itself  is  apt  to  be  accompanied  by  evidences  of 
hyperesthesia  of  the  optic  nerve,  photopsia,  chromopsia,  &c.  A  more  important 
circumstance  is,  that  the  proliferation  of  tissue  always  passes  from  the  arachnoid 
and  pia  mater  into  the  cortical  substance  of  the  brain,  and  goes  to  a  considerable 
depth,  e.  g.  in  the  optic  thalamus.  (L.  Ifeyer.)  The  affection  of  the  optic  nerve, 
under  such  circumstances,  appears  during  the  course  of  the  meningitis.  In  acute 
forms  of  the  latter,  the  impairment  of  vision  often  shows  itself  shortly  after  the 
appearance  of  the  principal  disease,  and  goes  on  rapidly  to  blindness.  'In  chronic 
meningitis,  on  the  contrary,  the  optic  nerve  frequently  remains  unaffected  for  a  long 
time,  or  the  impairment  varies  in  the  beginning,  becoming  worse  and  then  better, 
or  disappearing  entirely  for  a  time,  until  it  is  at  last  completely  seated,  and  goes  on 
slowly  or  rapidly.  In  ,the  first  case,  the  affection  of  the  optic  nerve  lias  almost 
always  the  character  of  an  inflammation,  and  the  ophthalmoscope  shows  it  to  be  a 
descending  neuro-retinitis.  In  other  cases  there  is  gray  atrophy  of  the  nerve  ;  at 
least,  it  appears  like  this,  as  seen  with  the  ophthalmoscope. 

Exceptionally,  amaurosis  and  decided  marks  of  atrophy  of  the  optic  nerve  do 
not  occur  until  a  long  time  after  the  complete  disappearance  of  the  meningitis.  It 
seems,  then,  as  if  the  cause  were  not  so  much  an  immediate  continuation  of  the  in- 
flammation from  the  membranes  of  the  brain  to  the  envelopes  of  the  nerve-fibers, 
but  rather  a  contraction  of  the  intracranial  portions  of  the  nerve,  and  of  the  accom- 
panying nutrient  vessels,  through  shrinkage  and  obliteration  of  the  portions  of  the 
membranes  which  have  been  inflamed.  The  post-mortem  examination  has  often 
shown  actual  tying  together  of  the  affected  nervous  cords,  by  cicatritial  tissues. 

It  is  evident  that  all  the  causes  of  meningitis,  whatever  they  may  be,  must  be  reckoned  among 
the  remote  causes  of  amaurosis.  Thus,  tuberculosis,  scrofula,  rheumatism,  pyaemia,  typhus  fever, 
puerperal  fever,  the  exanthemata,  injuries  (Pagen&techer),  on  account  of  their  frequency,  deserve 
mention  as  such  causes.  We  have  already  spoken  of  the  great  swelling  of  the  optic  nerve  in 
inflammatory  cedematous  conditions  of  the  membranes  of  the  brain,  suck  as  exceptionally  occur  in 
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Bright's  disease.  Finally,  facial  erysipelas  may  be  mentioned  as  a  cause  of  amaurosis,  it  frequently 
being  accompanied  by  meningitis.  More  frequently,  however,  erysipelas  seems  to  act  on  the 
optic  nerve  from  the  orbital  tissue,  and  thus  leads  to  amaurosis,  whose  origin  is  either  a  true 
neuritis,  or  simple  atrophy,  and  may  be  often  a  temporary  affection,  of  not  very  decided 
character.  {Fronmüller.) 

i.  In  some  cases  periostitis  of  the  base  of  the  skull,  with  its  coincident  con- 
ditions and  results,  is  the  cause  of  intracranial  affections  of  the  optic  nerve.  If  it 
appears  acutely,  there  is  generally  pain  in  the  head,  in  the  beginning.  This  is  usually 
described  as  violent  in  character;  it  continues  for  some  time,  but  then  recedes  and 
only  appears  again  at  intervals.  A  slight  tap  on  the  temporal  region,  especially  if 
one  side  be  touched  immediately  after  the  other,  causes  pain,  and  this  seems  to 
radiate  from  a  certain  part  of  the  base  of  the  brain.  The  impairment  of  vision 
begins  very  early,  and  generally  advances  rapidly  to  a  certain  hight.  Xot  unfre- 
quently,  in  the  beginning,  diffuse  cerebral  symptoms  are  also  observed,  and,  beside?, 
paralysis  or  spasmodic  contraction  of  some  of  the  muscles  supplied  by  cerebral 
nerves.  Especially  in  acute  periostitis,  the  inflammatory  irritation  extends  far 
beyond  the  borders  of  the  chief  seat  of  inflammation,  and  involves  parts  lying  some 
distance  off.  But  if  the  severity  of  the  first  attack  be  over-subdued,  the  seat  of  the 
disease  narrows,  and  in  the  remaining  morbid  conditions  a  circumscribed  affection 
of  the  base  of  the  brain  is  observed. 

■  The  amaurosis  is,  then,  in  accordance  with  the  situation  of  the  latter-named 
affection,  a  hemiopia  of  the  same  side  in  both  eyes  (G-raefe),  or  it  may  be  a  total 
blindness  of  one  or  both  eyes. 

But  where,  on  the  contrary,  the  periostitis  is  chronic  in  its  course,  from  the 
beginning,  even  the  characteristic  pain  may  be  absent,  or  only  appear  at  intervals 
with  slight  severity,  and  not  remain  for  a  long  time.  Tapping  on  the  head  may  also 
cause  no  pain.  The  diagnosis  is  then  generally  very  difficult.  The  very  vague  and 
diffused  cerebral  symptoms,  as  well  as  the  limitation  of  the  affection  to  nerves  which 
pass  over  a  certain  part  of  the  base  of  the  cranium,  may  also  occur  in  tumors  of  the 
base  of  the  brain. 

Moreover,  these  symptoms  are  often  obliterated  by  the  existence  of  a  secondary 
meningitis,  extending  over  a  large  space.  The  affection  of  the  optic  nerve  ia  doubt- 
less, in  the  majority  of  cases,  to  be  explained  by  immediate  transplantation  of  the 
proliferation  of  tissue  upon  the  neurilemma.  In  acute  periostitis  it  is  generally  a 
true  neuritis.  In  chronic  periostitis  it  is  frequently  gray  atrophy ;  yet  it  is  some- 
times to  be  referred  to  pressure  upon  the  nerves  and  their  nutrient  vessels.  The 
most  favorable  opportunity  is  afforded  for  this,  if  the  morbid  collection  extends  to 
the  optic  foramen,  narrowing  its  caliber  by  the  development  of  a  tumor ;  yet  even 
compression  is  not  always  the  immediate  cause,  but  often  there  is  a  transition  of  the 
proliferative  process  upon  the  interstitial  tissue  of  the  optic  nerve.     (Horner.) 

These  conditions,  and  the  immediate  connection  of  the  bones  of  the  face  with  those,  of  the 
base  of  the  skull,  furnish  the  key  for  the  fact,  that  amaurosis  sometimes  results  from  traumatic 
periostitis  of  the  orbit  (Horner),  from  ozcena  (Jüngken),  from  abscesses  of  the  antrum,  with  sub- 
sequent caries  of  the  orbit,  as  is  often  caused  by  diseased  teeth.  (Salter.)  In  other  respects,  the 
etiology  of  basilar  periostitis  is  the  same  as  that  of  periorbitis. 

c.  Tumors  of  the  base  of  the  brain  play  a  very  prominent  and  exceedingly  varia- 
ble part,  in;  the  origin  of  intracranial  affection  of  the  optic  nerve.    It  occasionally 
happens  that  the  nerve  itself  i3  involved  in  the  morbid  growth,  being  perforated,  as 
43 
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it  were,  by  the  tumor,  and  loses  its  conducting  power  through  the  destruction  of  the 
nervous  elements,  which  takes  place  for  some  distance.  The  peripheral  portion 
then  generally  becomes  atrophied ;  exceptionally,  however,  the  symptoms  of  a 
manifest  inflammation  are  seen  with  the  ophthalmoscope.  Much  more  frequently 
the  tumor  affects  the  nerve  in  a  purely  mechanical  way,  surrounding  a  portion  of  it, 
and  pressing  it  together;  or  it  crowds  it  to  one  side,  and  thus  causes  a  considerable 
distension ;  or  presses  it  against  the  bones  beneath,  or  finally  compresses  it  within 
the  optic  foramen.  The  reaction  of  the  nerve  to  these  influences  is  almost  always 
in  the  form  of  gray  atrophy,  which  is  continued  with  more  or  less  rapidity  upon 
the  globe.  But  it  is  not  necessary  that  there  should  be  immediate  contact  between 
the  tumor  and  the  intracranial  portion  of  the  optic  nerve.  The  brain  itself  is  often 
the  agent  in  transferring  the  morbid  process;  since,  in  consequence  of  the  increase 
in  the  contents  of  the  cerebrum,  and  of  the  intravascular  pressure,  it  presses  with 
increased  power  on  the  bony  substratum,  and  thus  cuts  off  or  flattens  out  the  optic 
nerve  in  some  portions. 

Exceptionally,  the  tumor  presses  the  cavernous  sinus  together,,  or  grows  into  it. 
Thus,  venous  congestions  are  caused  in  the  veins  belonging  to  the  ophthalmic  artery. 
These  locate  themselves  by  preference  in  the  optic  papilla,  and  the  anatomical 
structure  at  that  part  increases  the  resistance  to  the  vascular  current. 

Yet  basilar  tumors  are  most  frequently  injurious  to  the  optic  nerve  and  retina, 
by  the  irritation  which  they  set  up  in  their  vicinity.  Of  course  these  are,  in  many 
cases,  confined  to  the  adjacent  parts ;  but  they  often  first  attack  the  arachnoid  and 
pia-mater,  and  thus  reach  more  remote  nervous  tracts  as  meningitis,  or  the  com- 
pressed cerebral  portions  are  affected  with  inflammation,  softening,  gray  atrophy, 
with  or  without  cerebral  hemorrhage.  (K.  Fischer,  H.  JacTcson.)  If,  then,  the  optic 
nerve  falls  within  any  of  these  parts,  where  this  reaction  occurs,  it  is  soon  involved 
in  the  process  in  the  form  of  gray  atrophy  or  manifest  neuritis.  If  the  morbid  pro- 
cess be  once  excited,  it  soon  continues  in  a  centrifugal  direction,  so  that  it  may  be 
observed  with  the  ophthalmoscope.  Yet  the  ophthalmoscopic  symptoms  do  not 
always  correspond  to  the  intracranial  morbid  processes.  An  actual  inflammation  of 
the  deep  portions  of  the  nerve  is  not  unfrequently  seen  on  the  optic  papilla  as  gray 
atrophy.  Occasionally  the  character  of  the  objective  symptoms  varies,  the  evidences 
of  a  descending  neuro-retinitis  give  place  to  those  of  atrophy,  or  the  latter  begins 
the  process,  and  in  the  course  of  the  disease,  its  symptoms  are  concealed  by  those  of 
a  decided  inflammation.  It  is  certainly  entirely  incorrect  to  believe  that  the  appear- 
ance of  gray  atrophy  in  the  optic  papilla  renders  the  subsequent  occurrence  of  a  true 
neuro-retinitis  impossible,  but  it  is  a  somewhat  rare  occurrence. 

From  all  this,  it  is  seen,  that  an  exact  consonance  between  the  anatomical  situation  of  the  dis- 
turbances of  function  and  of  a  basilar  tumor  does  not  necessarily  exist,  or  does  not  even  frequently 
occur.  Sometimes,  however,  we  have  an  opportunity,  from  a  temporal  hemiopia  and  the  coexistent 
symptoms,  to  conclude  that  the  tumor  is  in  the  median  line  of  the  base  of  the  brain,  close  in 
front  of,  or  behind,  the  chiasma  (D.  E.  Müller,  Sämisch),  or  we  may  refer  a  hemiopia  of  the  same  side 
on  each  eye,  to  a  laterally  situated  inflammation,  or  a  total  blindness  of  both  eyes,  to  compression 
of  the  whole  chiasma.  As  a  rule,  however,  the  symptoms  become  very  much  involved  by  the 
results  of  the  disease.  The  diagnosis  is  more'  difficult,  because  the  surface  of  the  tumor  often 
enlarges,  and  grows  irregularly  in  various  directions,  or  other  inflammatory  centers  may  spring 
from  the  original  ones.  In  young  persons,  they  may  make  room  by  pressure  on  the  bones,  and  even 
when  they  reach  a  large  size,  do  not  necessarily  cause  correspondingly  great  impairment  of  func- 
tion ;  for  pressure,  distension,  and  tearing  of  a  nerve  or  its  ganglion,  if  done  gradually,  is  often 
borne  wonderfully  welL  (Lebert,  Duchek.) 
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Very  recently  a  case  has  been  recorded,  where  a  large  glio-sarcoma  grew  through  the  optic 
commissure  and  the  adjacent  parts  of  both  trunks  and  roots  of  the  nerve,  so  that  the  bundles  of 
nerve-fibers  could  not  be  recognized,  aud  there  had  not  been  a  symptom  during  life  of  the  exist- 
ence of  an  intracranial  affection.  {Graefe.)  A  tumor,  when  it  really  appears,  furnishes  no 
characteristic  symptoms  which  allow  us  to  distinguish  it  from  other  intracranial  affections.  The 
chief  symptom  is  pain,  which  extends  generally  over  the  whole  head,  often  increasing  paroxys- 
mally.  The  pain  is  seldom  localized,  nor  does  it  radiale  from  any  definite  spot  on  tapping  the 
side  of  the  head.  There  is,  besides,  weakness  of  certain  muscles  that  readily  increases  to  actual 
paralysis.  These  are  symptoms  which  are  observed  in  the  most  diverse  intracranial  affections  in 
the  most  varied  combination.  {Lebert,  Bucliek.) 

We  need  not  say  here  that  tumors  of  every  variety  may  come  into  consideration  in  cases  of 
amaurosis.  Sarcomata,  and  cancerous  tumors  of  the  base  of  the  brain,  have  been  shown  to  be  the 
proximate  or  remote  causes  of  the  affection.  {Lebert,  Zadame,  Türck,  D.  E.  Müller,  Sämisch, 
Cruveilhier,  K.  Fischer,  H.  Jackson, Graefe,  Blessig,  Eoster.)  In  rare  cases,  the  cause  was  exostosis  of 
the  sella  turcica,  and  in  one  case,  a  pointed  excrescence,  which  perforated  the  optic  commissure. 
{Beer.)  In  another  case,  there  were  tuberculous  masses,  which  surrounded  and  pressed  upon  the 
commissure  {Türck);  in  another,  aneurism  of  the  carotid  {Stilling),  or  of  one  of  the  principal 
intracranial  branches  {Spurgin),  which  pressed  upon  one  root  or  the  other  of  the  commissure. 
In  two  cases,  gummy  tumors  were  found,  one  in  the  sella  turcica,  from  which  it  extended  into  the 
optic  foramen.  In  the  other  case,  there  was  a  layer,  several  lines  thick,  which  filled  up  the 
greater  part  of  the  middle  cerebral  fossa,  and  affected  the  conducting  power  of  all  the  cerebral 
nerves  there.  {Graefe.) 

d.  Finally,  actual  disease  of  the  brain,  in  different  forms,  should  be  named  as 
a  cause  of  amaurosis,  encephalitis,  especially  abscesses,  softening,  tubercles,  gummy 
tumors,  and  tumors  of  any  kind,  hydatids,  cerebral  hemorrhage,  &c.  Their  relation 
to  amaurosis  is  much  more  complicated  than  that  of  the  basilar  tumors.  Very  often 
the  key  is  wanting  with  which  to  explain  the  symptoms  observed  during  life,  from 
the  post-mortem  appearance,  since  morbid  changes,  which  are  seemingly  identical, 
cause  similar  symptoms  in  different  cases,  and  the  same,  or  different  symptoms, 
seem  to  originate  from  diverse  conditions. 

One  of  the  chief  reasons  for  the  uncertainty  in  diagnosis  still  prevailing,  doubtless,  lies  in  the 
want  of  a  sufficient  amount  of  pathological  investigation.  With  few  exceptions,  observers  have 
confined  themselves  to  an  investigation  of  the  site  and  extent  of  the  disease,  with  the  morbid 
changes  to  be  observed  with  the  naked  eye  or  magnifying  glass,  without  regarding  the  finer  topog- 
raphy of  the  central  nerve-tracts,  and  without  testing  the  condition  in  which  the  original  nucleus 
of  the  disease  was,  as  well  as  the  nerves  traversing  it.  But  it  is  certain  that  such  morbid  centers 
often  inclose  nervous  elements,  which  are  uninjured.  Yet  we  see  similar  occurrences  every  day 
in  the  retina  and  optic  papilla,  because  here  all  the  morbid  changes  seen  with  the  naked  eye  are 
not  in  an  exact  proportion  to  the  impairments  of  function.  Again,  minute  anatomical  changes 
in  the  cerebral  portions  of  the  nerve  easily  escape  notice,  since  they  do  not  change  its  appearance 
very  much.  It  may,  therefore,  very  easily  occur  that  affections  of  certain  parts  of  the  brain, 
which  involve  original  nuclei,  or  connecting  cords  of  one  or  more  nerve-trunks,  are  at  one  time 
accompanied  by  impairments  of  function  in  one  or  another  portion.  On  the  other  hand,  impair- 
ments of  function  may  arise  during  life,  which  can  not  afterwards  be  explained  from  the  whole 
appearance  and  extent  of  the  morbid  collection.  Besides  this,  the  anatomical  distribution  of  the 
extremities  of  the  cerebral  ends  of  the  nerves  is  still  very  imperfectly  known.  We  may  easily 
imagine  that,  in  quite  a  number  of,  cases,  nerves  are  affected,  whose  originating  nuclei  and  con- 
necting filaments,  according  to  the  present  knowledge  of  their  anatomy,  are  situated  at  points  far 
removed  from  the  morbid  center. 

.The  time  has  not  yet  come  when  we  may  reduce  the  situation  and  extent  of  a  cerebral  affection 
with  any  certainty  from  certain  symptoms ;  an  anatomical  basis  is  yet  to  be  made,  and  until  this  is 
done,  the  diagnostic  evidences  must  remain  very  deceptive  {Lancereaux),  as  is  sufficiently  shown 
by  the  long  list  of  striking  cases  recently  presented.  {Leiert,  Lancereaux,  Ladame,  Buchek.) 

It  is  plain  that  morbid  processes  in  any  part  of  the  brain  from  which  it  is  known 
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that  the  optic  nerve  derives  a  certain  nurnher  of  elements,  or  which  is  traversed  by 
any  cerebral  or  spinal  bundles,  may  be  much  more  frequently  a  direct  cause  of 
amaurosis,  than  others  which  are  some  distance  from  the  portions  supplying  the  optic 
nerve.  The'  elements  of  the  nerve  may  be  primarily  involved  in  the  process,  or 
become  so  in  the  reaction.  They  may  also  be  excited  to  a  proliferative  process 
mechanically,  by  pressure,  tension,  or  tearing,  or  their  nutrition  may  be  affected  under 
the  reflex  action,  exercised  by  the  diseased  center,  upon  the  nerves  of  the  adjacent 
vascular  branches.  But  if  gray  atrophy  or  actual  inflammation  appears  in  one  of  the 
original  nuclei  or  cerebral  nerve-bundles  of  the  optic  nerve,  the  affection,  as  expe- 
rience teaches  us,  is  very  readily  extended  along  the  fibers,  in  a  centrifugal  direc- 
tion. It  also  attacks  the  adjacent  parts,  and  appears  extended  over  the  whole  thick- 
ness of  the  nerve.  Since  it  generally  presses  toward  the  periphery,  it  is  usually 
observed  with  the  ophthalmoscope,  and  the  optic  papilla  shows  simple  atrophy  or 
neuro-retinitis.  But  if  the  cerebral  point  of  disease  is  on  one  side,  the  changes  of 
tissue  proceeding  from  it  undoubtedly  affect  only  one  root  in  the  beginning,  and 
therefore  the  impairment  of  vision  must  be  confined  to  the  same  half  of  one  or  both 
retinas.  As  a  rule,  however,  the  morbid  process  extends  in  a  shorter  or  longer  time 
over  the  region  of  the  other  optic-nerve  stria,  because,  in  addition  to'  the  oppor- 
tunities subsequently  to  be  spoken  of,  the  optic  commissure  affords  an  exceedingly 
favorable  point  for  the  transference  of  the  disease. 

In  accordance  with  the  distribution  of  the  cerebral  portions  of  the  optic  nerve, 
and  experience  (Leiert,  DueheJc,  Ladame,  Lancereaux),  affections  of  the  corpora 
quadrigemina,  and  those  of  the  optic  thalamus,  are  almost  always  combined  with 
amaurosis.  The  same  is  true  of  tumors  of  the  pituitary  gland.  Yet  in  the  latter 
case  there  is  scarcely  any  direct  advance  of  the  proliferative  process  upon  the  cere- 
bral portion  of  the  optic  nerve,  but  almost  always  a  compression  of  the  optic  com- 
missure and  of  the  adjacent  parts  of  the  trunk  of  the  nerve.  Pathological  processes 
in  the  lobes  of  the  cerebrum  and  cerebellum  lead  to  changes  in  the  optic  nerve  and 
retina,  in  a  relatively  slight  percentage  of  cases ;  and  where  they  occur,  mechanical 
conditions,  such  as  increased  cerebral  pressure,  or  displacement  of  the  optic  thalamus 
and  corpora  guadrigemina,  are  the  cause.  Finally,  affections  of  the  spinal  cord  are 
not  unfrequently  combined  with  amaurosis.  The  centers  of  the  optic  nerve  lying  in 
the  posterior  cord  are  involved,  when  progressive  atrophy  is  met  with  in  that 
situation. 

It  is  clear  that  imperfect  development  of  large  portions  of  the  brain,  where  points  of  origin  of 
the  optic  nerve  are  found,  or  degeneration  as  a  result  of  fetal  diseases,  may  cause  congenital 
amaurosis.  Cases  have  been  recorded  where  vision,  hearing,  and  the  sense  of  smell,  were  absent 
from  birth.  (Sichel.) 

In  one  case  of  amaurosis  the  corpora  quadrigemina  were  found  completely  destroyed  by  pro- 
liferation of  connective  tissue,  which  extended  into  the  pons  varolii  and  contained  numerous 
masses  of  tubercle.  (  W.  Wagner.)  In  another  case  there  was  neuro-retinitis  descendens,  with  a 
large  apoplectic  clot  of  the  left  middle  lobe,  with  small  blood  extravasations  in  the  corpora  qua- 
drigemina (H.  Jackson).  In  a  third  case  a  tubercle  pressed  from  the  left  large  cerebral  lobe  into 
the  substance  of  the  corpora  quadrigemina.  (Mohr.)  The  latter  have  been  several  times  found 
pressed  upon  by  tumors  of  the  hemispheres,  and  at  the  same  time  atrophieS  (Jobert  de  Lamballe, 
Herrison),  or  softened  (Bainbridge),  or  partially  destroyed,  the  optic  thalamus  being  at  the  same 
time  displaced  and  flattened.  {A.  Weber .)  Amaurosis  is  very  rarely  absent  in  partial  tuberculous 
degeneration  of  the  region  in  question.  (Henocli,  Steffen.) 

The  optic  thalamus  was  entirely  degenerated  into  a  vascular  substance,  in  the  case  of  one 
amaurotic  person.  (J.  Hunter.)  In  another  case,  descending  neuro-retinitis  had  been  excited 
by  a  sarcoma,  which  involved  the  whole  of  the  left  part  of  the  thalamus,  and  which  had  very  much 
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flattened  the  cerebral  convolutions,  the  pons,  and  the  intracranial  portions  of  the  optic  nerve. 
{Leyden.)  In  one  case  amaurosis  was  found  to  be  caused  by  an  apoplectic  cicatrical  mass,  which 
almost  completely  replaced  the  right  thalamus,  while  on  the  left  side  there  was  a  recent  extrava- 
sation of  blood.  {Guaglino.)  Softening  of  both  thalami,  with  hemorrhage,  has  also  been  ob- 
served as  a  cause  of  amaurosis.  {Dufour.)  On  the  other  hand,  cases  are  known  where,  in  spite 
of  quite  extensive  destruction  of  a  thalamus,  amaurosis  did  not  occur.  {Ladame.)  It  is  especially 
worthy  of  mention,  that  in  a  case  of  great  flattening  of  the  right  optic  thalamus,  and  where 
several  apoplectic  points  existed  in  the  left  thalamus,  and  in  the  corpora  quadrigemina,  there  was 
no  amaurosis.  {IT.  Fischer.)  In  connection  with  this  case,  the  remark  may  be  ventured,  that 
disease  of  the  corpora  striata  generally  exists  without  amaurosis,  when  it  does  not  involve  the 
adjacent  thalamus. 

Tumors  of  the  pituitary  gland  and  their  immediate  vicinity,  as  a  rale,  cause  amaurosis,  by 
pushing  the  optic  commissure  upward  and  impairing  its  nutrition.  (Leiert,  Duchek,  Ladame, 
Michel.)  Of  course,  the  impairment  of  vision  in  this  case  is  always  binocular,  or  soon  becomes 
so,  if  the  tumor  has  arisen  exclusively  on  one  side  {Michel,  Ladame),  when  hemiopia  on  the  same 
side  of  the  two  retinas,  or  even  monolateral  partial  amblyopia,  may  occur.  Sometimes  such 
growths  press  upon  the  superjacent  parts  of  the  brain,  push  the  optic  thalamus  and  corpora 
quadrigemina  to  one  side,  and  thus  lead  to  morbid  changes  in  the  principal  optic  centers.  {Haber- 
shon,  Hof  mann.) 

It  may  also  occur,  that  both  trunks  of  the  optic  nerve,  shortly  after  their  emergence  from  the 
chiasm,  are  actually  ligated  by  the  arteries  of  the  corpus  callosurn,  since  the  tumor  presses  tip- 
ward  against  the  arteries.  {Türck.) 

The  amaurosis  caused  by  tumors  of  the  region  in  question,  is  only  temporary  ;  in  some  rare 
instances  it  disappeared  suddenly,  probably  because  there  was  a  change  in  the  position  of  the 
tumor.  {Michel.)  It  may  have  broken  through  below,  and  thus  relieved  the  chiasm  ;  at  any  rate, 
such  perforations  are  not  very  rare.  In  small  tumors  of  the  pituitary  gland,  there  may  be  no 
amaurosis.  {Dahl,  Ladame.) 

Very  large  morbid  centers  often  exist  in  the  lobes  of  the  cerebrum  while  the  vision  is  perfect. 
(Lebert,  Lancereaux,  Duchek,  Ladame.)  Yet  amaurosis  often  occurs,  which  can  not  be  subsequently 
referred  to  any  coincident  conditions  or  results,  but  must  be  considered  as  in  immediate  connec- 
tion with  the  primary  diseased  part.  The  amaurosis  must  be  referred  to  organic  changes  in  the 
points  of  origin  or  connecting  cords.  The  upper  and  outer  vicinity  of  the  optic  thalamus  seem 
especially  important  in  this  respect,  because  many  cerebral  fibers  of  the  optic  nerve  pass  through 
it.  {Türck.) 

Yet  amaurosis  is  not  uncommon,  whether  the  seat  of  disease  be  in  the  anterior,  middle,  or 
posterior  lobe  of  the  cerebrum,  in  its  cortical  {Ladame)  or  medullary  layer.  "Where  the  morbid 
center  is  on  one  side,  it  generally  affects  only  the  parts  supplied  from  one  root.  Where  it  appears 
on  both  sides  in  the  beginning,  or  even  in  opposite  halves  {Lancereaux),  there  is  scarcely  any 
immediate  connection,  but  a  number  of  diseased  centers.  Meningitis,  pressure  on  the  brain,  &c, 
may  be  also  considered  the  proximate  causes.  Such  a  course  is  particularly  observed  iu  the  case 
of  large  cerebral  clots.  The  amaurosis  appears  bilateral  in  the  beginning,  but,  with  the  absorp- 
tion and  shrinkage  of  the  coagulum,  is  finally  lost  in  symmetrical  hemiopia,  or  interruptions  and 
partial  limitations  of  both  visual  fields.  {G-raefe.)  When  the  hemorrhage  recurs,  or  the  reaction 
increases,  the  impairment  of  vision  varies  in  degree  and  extent.  In  softenings  of  the  brain 
{Türck,  Graefe),  tubercles  {Ladame),  tumors  {Graefe,  Duchek,  Ladame,  Weickert),  this  occurs 
more  rarely.  We  may  almost  believe  that  small,  circumscribed  morbid  centers,  are  the  sources  of 
the  central  interruptions  of  the  visual  field  so  often  observed ;  particularly  the  disturbances  of 
circulation  confined  to  very  narrow  limits,  inflammation  and  gray  atrophy.  {Graefe.)  Yet  nothing 
positive  is  known  on  this  subject. 

Diseases  of  the  cerebellum  {Duchek,  Ladame)  are  very  often  accompanied  by  amaurosis.  It 
is  generally  binocular.  In  one  case  of  monocular  amaurosis,  the  opposite  root  was  affected,  and 
it  was  accompanied  by  neuro-retinitis.  {Demme.)  There  is  generally  enlargement  of  the  pupil, 
less  often,  deviation  of  one  or  both  eyes.  {Shearer,  Leven,  Ollivier,  Duchek.)  In  some  cases  the 
disease  was  caused  by  morbid  growths  which  were  in  one  lobe  {Demme,  A.  Weber),  or  pressed 
upon  it.  {Beronius.)  In  another,  the  disease  originated  in  a  cyst  pressed  into  bo'th  lobes.  {H. 
Jackson.)  Cysts  in  one  lobe  {Marce),  large  deposits  of  tubercle  {Collin),  cysts  in  both  hemis- 
pheres ( A.'Weber),  have  also  been  formed.  It  is  believed  that  the  loss  of  vision  under  such  circum- 
stances, is  occasioned  by  the  participation  of  the  corpora  quadrigemina,  and  by  the  influence 
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which  the  irritation  of  certain  parts  of  the  cerebellum  exerts  upon  the  nutrition  of  the  optic- 
nerve  centers.  (Bucheh.)  Pressure  is  certainly  not  the  cause.  We  may  just  as  little  suspect 
nuclei  of  the  optic  nerve  originating  in  the  cerebellum,  for  in  disease  of  this  part  there  is  often 
no  loss  of  vision.  (Ducheh,  Ladame.)  Cases  are  known  where  one  or  both  lobes  were  completely 
atrophied  (Lallement,  Fiedler),  or  were  absent  from  birth  (Combette,  Solly),  without  any  loss  of 
vision. 

In  some  cases,  amaurosis  has  been  observed  in  disease  of  the  pons  varolii  (Coindel,  Boyer, 
Bright,  Rosenthal),  and  of  the  medulla  oblongata.  {Ladame,  Biermer,  Bright.)  The  amaurosis 
was  then  almost  always  in  both  eyes,  either  in  the  beginning  or  soon  after.  The  center  of  the 
disease  may  be  either  in  the  substance  of  the  parts,  or  press  upon  it  from  without.  In  affections 
of  the  pons,  contraction  of  the  pupil  is  frequently  seen.  In  an  affection  of  one  side,  this  con- 
traction is  generally  monolateral,  and  on  an  opposite  side  of  the  body.  (Duchek.)  It  appears  as 
if  the  cause  of  this  loss  of  vision  must  be  sought  for  in  the  passage  through  of  those  nerve-fila- 
ments which  connect  the  optical  centers  of  the  brain  and  spinal  cord  to  each  other. 

Diseases  of  the  spinal  cord,  particularly  tabes  dorsalis,  have  been  long  recognized  as  sources 
of  amaurosis — the  so-called  amaurosis  spinalis.  The  symptoms  of  spinal  disease  usually  precede 
such  a  loss  of  vision,  especially  paralysis  of  sensation,  to  which  muscular  paralysis  of  the  extrem- 
ities is  generally  soon  added.  There  is  then  often  great  sensitiveness  to  any  kind  of  external 
irritation,  especially  pressure  in  the  region  of  the  upper  cervical  vertebrae.  Occasionally  the  loss 
of  vision  could  be  increased  by  pressing  or  pinching  the  adjacent  soft  parts ;  but  by  local  blood- 
letting from  the  same  part,  a  marked  improvement  of  the  amblyopia  has  been  observed.    (Türck.) 

On  post-mortem  examination,  progressive  atrophy  of  the  posterior  layer  of  the  spinal  cord  has 
been  found.  This  could  be  traced  upward  into  the  optic  thalamus,  and  generally  advances  very 
soon  to  the  roots,  the  optic  commissure,  and  to  the  two  trunks  of  the  optic  nerve.  {Romberg.) 
It  is  then  seen  by  the  ophthalmoscope  as  gray  atrophy  of  the  nerve.  Iu  the  later  stages  of  the 
disease,  the  pupil  is  frequently  very  small  (Arlt),  yet  this  symptom  is  not  always  present. 

Cerebral  disease,  like  tumors  of  the  base  of  the  brain,  often  does  not  directly 
cause  amaurosis,  but  does  so  by  first  exciting  meningitis.  This  spreads  rapidly,  and 
extends  to  the  intracranial  portions  of  the  optic  nerve,  or  even  carries  the  inflam- 
matory irritation  over  to  the  optic  centers. 

Very  recently  cases  have  again  been  reported,  where  ccmurus-like  hydatids  occurring  in  the 
brain  have  led  to  descending  neuro-retinitis,  and  others,  where  there  was  softening  of  the  brain, 
or  tumors,  which  have  had  the  same  result.    (Graefe.) 

Much  more  frequently,  however,  diseases  of  the  encephalon  lead  to  amaurosis 
through  increasing  cerebral  pressure,  and  through  the  disturbances  of  nutrition  thus 
occasioned.  The  increase  in  the  cerebral  pressure,  in  many  cases,  results  directly 
from  the  increase  in  quantity  of  the  cranial  contents,  and  the  increase  in  the  intra- 
vascular pressure.  The  effect  of  this  mechanical  cause  may  remain  a  local  one,  so 
that  only  the  adjacent  parts  suffer;  chiefly  those  which  can  not  yield  sufficiently  on 
account  of  the  contiguity  of  the  bony  wall.  (Türch)  More  frequently,  however, 
it  is  more  general.  All  the  cerebral  convolutions  appear  obliterated ;  a  great  number 
of  nerves  extending  over  the  base  of  the  brain  are  flattened  and  atrophied,  particu- 
larly the  optic  nerves.  (Tiirck,  Koster.)  Ilere-and-there,  yet  more  rarely  than  in 
tumors  of  the  base,  we  may  have  a  compression  of  the  cavernous  sinus,  that  is,  dis- 
turbances of  circulation  in  the  ophthalmic  artery,  so-called  congestion  of  the  optic 
papilla.  {Türclc.) 

In  other  cases,  increase  of  the  cerebral  pressure  is  caused  by  hydrocephalus. 
This  disease  accompanies  the  most  different  cerebral  diseases,  in  whatever  part  of 
the  brain  they  may  have  occurred.  It  may  also  appear  primarily,  and  be  the  real 
cause  of  amaurosis,  or,  to  speak  more  exactly,  produce  atrophy  of  the  intracranial 
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portions  of  tho  optic  nerve,  by  mechanical  contraction.  It  is  to  bo  considered  that 
the  inner  surfaces  of  the  two  thalami  are  pressed  on  each  other  by  collections  of 
fluid  of  any  great  amount  in  the  ventricles.  The  larger  cms  cerebri  is  thus  made 
more  divergent,  and  the  optic  nerve,  lying  on  its  lower  surface,  may  be  stretched. 
At  another  time,  the  optic  commissure  is  flattened  by  pressure  from  the  floor  of  the 
third  ventricle,  and  by  a  vesicular  protrusion  of  the  tuber  cinereum.  At  the  same 
time,  the  upper  wall  of  the  sphenoid  cavity  and  the  sella  turcia  are  enlarged.  Finally, 
a  further  cause  lies  in  the  constriction  of  the  two  optic  nerves  by  the  posterior  com- 
municating arteries  which  run  under  them.  This  constriction  sometimes  causes 
deep  transverse  fissures,  or  even  complete  divisions  of  the  nervous  tissue. 

Results. — These  naturally  depend  on  the  nature,  situation,  and  extent  of  the 
original  disease.  If  this  be  incurable,  or  if  it  be  progressive,  and  intracranial  por- 
tions of  the  opic  nerve  and  retina  are  completely  destroyed  by  the  disease,  we  can 
not  expect  that  vision  will  be  restored,  but  there  will  be  a  further  loss.  But  the 
matter  is  quite  different  when  the  amaurosis  is  only  in  an  intermediate  relation  to 
the  original  seat  of  the  disease — when  it  is  caused  by  an  increased  cerebral  pressure, 
by  proliferations  of  tissue,  or  disturbances  in  circulation.  These  latter  may  originate 
in  the  reflex  action  from  the  original  seat  of  disease  upon  the  vasomotory  nerves  of 
the  adjacent  parts.  In  other  words,  the  prospect  of  relief  to  the  loss  of  vision  is 
better  when  the  lesion  of  the  optic  nerve  and  retina  are  secondary  conditions,  that. 
are  capable  of  recession,  or  which  are  only  temporary.  It  is  not  uncommon  to  see 
a  partial  or  entire  clearing-up  of  the  darkened  portions  of  the  visual  field.  It  is  even 
observed,  although  rarely,  in  tumors  of  the  base  of  the  brain,  and  of  the  cerebral 
structure.  It  is  quite  frequent  in  cerebral  hemorrhage.  Such  an  amaurosis,  in  the 
beginning,  generally  extends  over  the  whole  tract  of  one  or  both  of  the  roots  of  the 
optic  nerve.  "With  the  absorption  and  shrinkage  of  the  clot,  it  generally  diminishes, 
and  is  gradually  limited  to  the  half  of  one  or  both  retinas  or  less,  or  may  even 
wholly  disappear.  Such  a  favorable  result  is,  of  course,  better  prognosticated  when 
there  is  a  probability  that  the  primary  disease  will  be  recovered  from,  e.  g.  when  it 
is  a  pure  inflammation,  which  was  either  directly  excited  by  injury,  or  by  morbid 
conditions  of  a  more  general  character,  disturbances  of  circulation,  &c. 

If  such  a  result  be  attained,  the  optic  nerve  and  retina  must  not  have  suffered 
very  much.  It  is  presupposed  that  they  have  not  been  involved  in  a  morbid  pro- 
cess, which,  when  once  excited,  readily  progresses  of  itself,  without  any  further 
impulse  from  the  primary  disease. 

If  the  whole  pathological  process,  in  all  its  parts,  could  be  estimated  with  cer- 
tainty from  the  symptoms,  we  should  be  able  to  give  a  prognosis  in  each  case  with 
the  same  degree  of  probability  as  in  other  diseases.  But  the  hidden  nature  of  intra- 
cranial diseases,  and  the  doubtfulness  of  their  symptoms,  place  great  difficulties  in 
the  way  of  even  an  approximate  diagnosis.  It  is  generally  almost  impossible  to  do 
any  thing  more  than  surmise  the  connection  existing  between  the  amaurosis  and  the 
original  seat  of  disease.  "We  must  then  confine  ourselves  to  an  opinion  as  to  the 
condition  of  the  optic  nerve  and  retina,  from  the  presence  or  absence  of  certain 
symptoms,  in  order  to  give  a  rational  judgment  as  to  the  future  of  the  patient's 
vision,  the  loss  of  which  is  the  most  painful  symptom. 

The  appearance  of  the  optic  papilla  is,  therefore,  of  the  greatest  importance.  If 
gray  atrophy  is  seen  here,  our  hopes  are  very  slight.  This  disease  has  a  great  pro- 
gressive tendency.    In  case  it  proceeds  from  deeply-lying  parts,  it  very  frequently 
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attacks  the  roots  of  the  other  nerve,  so  that  we  have  to  fear  that  both  eyes  may 
become  blind,  when  only  one  is  as  yet  affected.  Yet  we  should  not  forget  that  a 
pure  atrophy  is  not  necessarily  propagated ;  it  may,  under  favorable  circumstances, 
cease  to  progress  at  any  moment,  and  be  permanently  limited.  Therefore,  we 
can  only  make  a  correct  prognosis  in  these  cases,  by  repeated  examinations  of  the 
eye  with  the  ophthalmoscope. 

Besides,  the  loss  of  vision  is  not  always  in  proportion  to  the  objective  marks  of 
atrophy.  Exceptionally,  in  spite  of  very  great  discoloration  of  the  optic  papilla,  the 
eye  has  quite  satisfactory  vision.  In  case  it  was  very  amblyopic,  a  portion  of  the 
sight  may  be  restored,  or  even  preserved,  without  change  in  the  appearance  as  seen 
with  the  ophthalmoscope. 

We  should  also  guard  ourselves  against  the  misinterpretation  of  ophthalmoscopic  symptoms. 
Every  marked  partial  bleaching  of  the  optic  papilla  does  not  indicate  atrophy.  In  a  normal 
condition  the  periphery  may  appear  of  a  bright,  white,  tendinous  color.  The  distinction  between 
such  a  physiological  whiteness  and  actual  atrophy  is  not  unfrequently  very  difficult.  It  is  only 
possible  in  long  observation  of  the  case,  that  is,  by  the  final  proof  of  the  enlargement  of  the 
discolored  portion.  Yet  there  is  frequently  an  indication  in  the  fact  that  the  atrophying  degene- 
ration begins  at  the  porits  opticus,  clasps  this,  as  it  were,  and  then  extends  to  the  temporal  border 
of  the  papilla  in  the  form  of  a  pointed  arch  or  gusset  (zwichel),  and  gradually  increases  in 
breadth. 

Keuro-retinitis  is  on  the  whole  very  serious,  yet  there  is  a  far  larger  space  for  a 
favorable  prognosis  than  in  the  gray  atrophy,  which  insidiously  advances  with  no 
very  marked  symptoms,  unless  it  is  a  very  productive  inflammation,  or  has  existed 
for  a  long  time,  and  the  characteristic  tendinous  brilliancy  and  bright  color  of  the 
degenerated  tissue  is  seen  beneath  the  turbid  optic  papilla. 

We  may  have  the  most  hope,  other  conditions  being  favorable,  as  long  as  there 
are  no  organic  changes  in  the  papilla. 

Some  valuable  prognostic  aids  result  from  the  manner  in  which  the  functions  of 
the  eye  have  been  performed,  and  the  way  in  which  the  loss  of  vision  has  occurred. 
{Graefe.)  We  can  not  say  that  complete  blindness  occurring  suddenly  or  very 
quickly  in  one  or  both  eyes,  by  any  means  involves  the  worst  prognosis,  for  such  a 
loss  of  sight  is  not  unfrequently  completely  or  partly  restored.  It  is  a  very  bad 
symptom,  however,  when  the  appeararice  of  gray  atrophy  is  seen  at  the  same  time 
with  the  neuro-retinitis  in  both  eyes,  although  even  this  does  not  cut  off  all  hope 
of  a  partial  clearing-up  of  the  visual  field.  We  have  the  least  reason  to  hope  for 
such  a  temporary  or  permanent  improvement  of  the  condition  in  a  case  of  complete 
amaurosis,  which  has  been  very  gradually  developed  with  the  symptoms  of  pro- 
gressive pure  atrophy  of  the  optic  nerve. 

Amblyopia  also,  with  a  proportionate  loss  of  the  relative  acuteness  of  vision,  in 
any  of  the  zones  of  the  visual  field,  allows  us  to  give,  on  the  whole,  a  favorable  prog- 
nosis. Even  when  there  are  also  concentric  limitations  in  the  field,  it  does  not 
necessarily  involve  immediate  danger.  Yet  the  concentric  limitations  make  the 
affection  more  serious,  although  they  sometimes  depend  on  curable  conditions,  e.  g. 
simple  anaesthesia,  and  are  often  a  premonition  of  progressive  atrophy,  particularly 
when  the  cause  is  still  acting;  for  example,  habitual  intemperance.  {Graefe.) 
Atrophy  is  always  to  be  expected  when  there  is  an  irregular  lateral  limitation  of 
the  visual  field. 

Interruptions  and  lateral  limitations  of  the  visual  field  are  very  unfavorable,  not 
because  they  always  cause  us  to  look  for  a  further  loss  of  vision,  but  because  they 
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have  a  slight  tendency  to  retrocession.  Here,  as  a  rule,  but  of  course  not  without 
exceptions,  sharply-bounded  defects  in  the  field  cause  us  to  fear  a  further  enlarge- 
ment much  less  than  limitations  with  illy-defined  borders  ;  but  on  the  contrary  they 
clear  up  wholly  or  in  part  in  a  much  less  proportion  of  cases. 

The  former  seem  to  depend  more  frequently  on  small,  circumscribed,  and  perma- 
nent morbid  collections,  e.  g.  apoplectic  destruction  of  tissue,  while  the  latter  more 
frequently  have  their  origin  in  diffusive  processes,  which  are  then  temporary  and 
curable ;  for  instance,  local  pressure,  inflammatory  proliferation  of  tissue,  and  disturb- 
ances in  circulation.  The  nervous  elements  may  actively  participate  from  the  begin- 
ning, and  thus  exclude  all  hope  of  a  return  to  the  normal  condition.  Cerebral 
softening  and  gray  atrophy  of  the  optic  nerve  are  examples  of  the  latter-named 
processes. 

Hemiopia  on  the  same  side  of  both  eyes,  which  is  sharply  bounded  by  the  vertical  line  of  sepa- 
ration of  both  visual  fields,  and  also  if  it  be  accompanied  by  atrophy  of  the  corresponding  half 
of  the  optic  papilla,  is  to  a  certain  extent  favorable ;  that  is,  it  is  seldom  followed  by  complete 
blindness,  especially  when  it  has  existed  for  some  time  unchanged.  But  if  the  loss  of  vision 
advances  with  indistinct  outlines  over  the  center  of  the  retina,  the  worst  is  generally  to  be  feared. 
In  the  remaining  varieties  of  hemiopia  the  conditions  are  too  unfavorable  for  the  limitation  of 
the  original  disease  to  enable  us  to  hope  for  a  pause  in  its  progress.  Such  cases  generally  go  on 
to  complete  blindness,  with  progressive  atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  same  way.  A  further  increase  is  not  probable, 
whether  the  defect  is  monocular  or  symmetrical  in  both  eyes,  if  it  ends  in  a  sharp  line  far  from 
the  center,  and  if  the  relative  sharpness  of  vision  be  normal  in  the  other  parts  of  the  field  of 
vision,  and  if,  besides,  the  defect  has  not  existed  for  a  very  long  time.  But  limitations  with  very 
indistinct  and  irregular  borders,  with  evident  diminution  of  the  relative  acuteness  of  vision  in  the 
remaining  parts  of  the  field,  cause  us  to  give  the  worst  prognosis.  This  is  true  even  if  the  atrophy 
be  not  yet  observed.  The  patient  is  in  a  particularly  bad  state  when  repeated  examination 
shows  a  continuous  loss  of  sight,  and  the  appearance  of  similar  defects  in  the  other  eye.  Then 
we  certainly  have  a  progressive  atrophy,  which  seldom  ceases  before  complete  amaurosis  results. 

Central  and  excentric  interruptions,  when  they  occur  in  a  visual  field  which  is  in  other  respects 
normal,  are  not  apt  to  depend  on  progressive  atrophy.  We  may  exclude  the  idea  of  the  latter, 
when  the  interruptions  have  been  of  the  same  extent  for  a  long  time.  It  is  all  the  same,  then, 
whether  they  exist  in  one  eye  or  both ;  even  a  partial  paleness  of  the  optic  papilla  does  not  alter  the 
case.  But  we  generally  have  a  progressive  atrophy  when  they  are  combined  with  marked  lessen- 
ing of  the  relative  acuteness  of  vision  in  the  remaining  portions  of  the  visual  field,  especially 
when  the  loss  of  vision  decreases  very  irregularly  in  different  directions  toward  the  periphery. 

There  are  other  dangers  to  the  patient  affected  with  amaurosis.  The  discussion 
of  these  dangers  belongs  to  another  field  of  investigation.  Here  we  can  only  say  that 
atrophy  of  the  optic  nerve,  no  matter  how  it  originated,  generally  takes  a  centrifugal 
direction.  Occasionally  it  goes  backward  toward  nerve-centres  that  are  not  near  each 
other,  and  thus  the  functions  of  nerves  are  impaired,  which  do  not  stand  in  any 
close  relation  to  the,  primary  seat  of  disease.  The  occasional  appearance  of  mental 
diseases,  in  the  later  stages  of  progressive  amaurosis,  is  thus  explained,  particularly 
paralytic  weakness  of  intellect,  or  tabes  dorsalis.  Such  conditions,  however,  gener- 
ally occur  first,  and  amaurosis  results  from  a  common  cause  with  them. 

Treatment. — We  must,  of  course,  attempt  to  reach  the  cause,  and  the  treatment 
will  vary  in  accordance  with  this.  It  is  not  appropriate  for  us  to  speak  more  mi- 
nutely on  this  point.  This  belongs  to  the  therapeutics  of  the  various  diseases  which, 
may  cau^e  amaurosis.  Ophthalmology  only  has  to  participate  so  far  as  neuritis  or 
atrophy  of  the  optic  nerve  come  into  consideration.     The  treatment  for  neuritis  has 
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already  been  given  in  the  appropriate  section.  The  surgeon  finds  himself  in  an  ex- 
tremely unpleasant  position  in  treating  pure  atrophy.  The  disease  obstinately  resists 
all  direct  treatment.  It  is  often  increased  rather  tban  diminished  by  vigorous  attacks 
upon  the  nutrition,  by  mercurials,  local  blood-letting,  &c.  "We  therefore  do  well,  in 
those  cases  where  the  atrophy  seems  to  appear  independently  of  any  local  fundamen- 
tal disease,  or  if  this  has  been  subdued  or  deprived  of  its  injurious  influence  upon  the 
eye,  to  confine  ourselves  to  taking  good  care  to  keep  all  injurious  influences  away 
from  the  eyes,  and  to  rendering  the  state  of  the  nutrition  as  favorable  as  possible. 
The  patient  should  avoid  all  straining  of  the  visual  apparatus  by  reading,  writing,  sew- 
ing, &c.  He  should  be  kept  from  all  strong  light  or  contrasts  of  light.  By  way  of 
experiment,  he  may  remain,  when  the  disease  first  begins,  for  several  days  in  a  dark 
room,  or  subsequently,  having  his  eyes  bandaged,  in  shady  places  for  some  time.  The 
mode  of  life  should  be  strictly  regulated;  all  excessive  use  of  alcoholic  stimulants  should 
be  given  up,  and  the  amount  of  tobacco-smoking  should  be  very  little.  The  diet 
should  be  simple.  The  patient  should  take  much,  but  not  tiresome,  exercise  in  the 
open  air,  cool  baths,  «fee.  All  mental  excitement  is  to  be  avoided.  If  there  is  any 
congestion,  or  if  it^  existence  is  probable,  the  diet  will  be  carefully  considered,  and, 
in  case  of  necessity,  methodical  local  blood-letting,  by  means  of  natural  or  artificial 
leeches,  should  be  practised.  A  systematic  course  of  mildly-laxative  mineral  waters 
may  do  good,  certainly  no  harm.  Setons,  which  have  unfortunately  again  been  recently 
advised  (Graefe),  can  be  entirely  dispensed  with,  and  unnecessary  trouble  may  thus 
be  avoided.  "Where  we  have  any  reason  to  suspect  imperfect  action  of  the  skin  as 
having  any  thing  to  do  with  the  affection  of  the  optic  nerve,  Turkish  baths  may  be 
taken.  "Where  these  can  not  be  had,  warm  Zittman's  decoction  may  be  used  every 
morning,  or  perspiration  induced  by  wrapping  the  patient  in  blankets.  (Graefe.) 
When  the  patient's  condition  is  depressed,  an  invigorating  treatment  is  imperatively 
indicated.  On  the  whole,  we  can  not  be  too  careful  not  to  do  too  much.  The  surgeon 
may  bear  it,  but  the  patient  will  certainly  not. 

The  internal  use  of  nitrate  of  silver  should  be  mentioned  as  an  empirical  remedy,  in  spinal 
paralysis,  and  amaurosis  depending  upon  it.  GooQ  is  said  to  have  been  done  with  it  in  certain 
cases.  (  Wunderlich,  HerscTiel.)  The  same  is  said  of  hypodermic  injections  of  a  solution  of  strych- 
nine in  the  supra-orbital  region.  (Saemann,  Späth.)  Yet  the  cause  of  the  cases  in  question  is  not  at 
all  clear.    It  is  well  to  expect  very  little  from  the  use  of  these  remedies. 

If  the  original  disease  be  subdued,  or  at  least  permanently  arrested,  any  anass- 
thesia  remaining  will  be  removed  of  itself,  as  far  as  it  is  independent  of  organic 
changes.  Further  experience  must  show  if  the  use  of  electricity,  or  colored  glasses 
(Böhm,  H.  Gerold),  may  favor  the  cure.  Methodical  exercise  of  the  eye  does  no 
good  unless  the  retina  has  become  blunted  from  want  of  use.    (Fronmüller.) 

Printed  words  are  best  adapted  to  this  sort  of  exercise,  since  mistakes  are  corrected  by  the 
context.  The  text  should  be  well  illuminated,  and  presented  to  the  eye  at  a  large  visual  angle ; 
the  type  must  therefore  be  large,  and  brought  close  to  the  eye.  But  convex  glasses  are  generally 
necessary  to  enable  the  patient  to  see  as  distinctly  as  possible  at  a  short  distance,  because  anaes- 
thesia of  the  nerve  and  retina,  particularly  when  they  are  amblyopic  from  want  of  use,  is  gener- 
ally united  with  paralysis  of  accommodation. 

Convex  glasses  are,  moreover,  valuable  under  all  circumstances,  because  by  apparent  enlarge- 
ment of  the  objects  and  increase  of  the  apparent  brightness  of  the  retinal  images,  they  increase 
the  clearness  of  the  perceptions  and  facilitate  the  recognition  of  the  letters.  Hence  it  is  custom- 
ary to  use  them  in  all  cases,  especially  at  the  commencement,  and  to  designate  this  practice  as  the 
convex-glass  treatment. 
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At  first,  the  weakest  convex  glass  should  be  chosen  which  enables  the  affected  eye  (the  other 
being  closed)  to  make  out  the  largest  type  (Jaeger  No.  12  to  20),  at  a  distance  of  8  to  12  inches. 
With  this  glass,  the  patient  should  take  up  reading  exercises  two  or  three  times  daily,  at  first  for 
five  minutes,  but  gradually  longer,  but  never  carry  the  exercise  so  far  as  to  excite  symptoms  of 
fatigue,  pain,  congestion,  or  even  inflammation.  On  the  whole,  this  treatment,  especially  in  high 
grades  of  amblyopia,  requires  great  patience  and  perseverance,  because  we  must  often  wait  for  a 
long  time  for  marked  results.  In  favorable  cases,  however,  the  power  of  vision  often  increases 
very  quickly.  It  is  then  time  to  use  weaker  glasses,  and,  while  lengthening  the  individual  exer- 
cises, to  pass  to  smaller  and  smaller  print. 

Sometimes  the  progress  is  limited  all  at  once ;  vision  ceases  to  improve,  in  spite  of  all  exer- 
cises. We  must  not  then  lose  courage,  for  it  may  suddenly  progress  again,  and  we  finally  reach 
a- point  where  much  weaker  glasses  may  be  used,  or  even  be  dispensed  with  altogether. 

If  the  eye  is  so  far  advanced  in  a  cure  that  ordinary  type  may  be  easily  read  without  any,  or 
with  weak,  glasses,  the  exercises  should  be  continued  for  some  time,  to  confirm  the  cure  and 
prevent  relapses.  {Fronmüller.) 

Authorities.— Masson,  according  to  Helmholtz,  Karsten's  Encyklop.  IX.  S.  314. — Schelske,  A. 
£  0.  XI.  1.  S.  176.— Förster,  die  Hemeralopie  etc.,  Breslau  1S57.  S.  B.—Graefe,  A.  f.  0.  II.  1.  S. 
266,  271,  II.  2.  S.  25S,  et  seq.;  klin.  Monatbl.  1863.  S.  6,  7,  1865.  S.  131.  [Translation  by  Dr.  H. 
Derby,  of  Boston,  Amblyopia  and  Amaurosis,  Boston,  D.  Clapp  &  Son,  '1866.]—  Serres  d'  TTzes, 
Bemak,  according  to  Graefe,  kl.  Montbl.  1865.  S.  HO.— Hirschmann,  kl.  Mntbl.  1866.  S.  39,  40.— 
Heymann,  ibid.  1864.  S.  127.— Alf.  Graefe,  ibid.  1867.  S.  53,  57.— Wittich,  A.  f.  0.  IX.  3.  S.  1,  6, 
12,  et  seq. — Zehender,  ibid.  X.  1.  S.  152. —  Tetzer,  Wien.  med.  Jahrb.  1864.  5.  S.  155,  et  seq. 

Mechanical  Amaurosis :  His,  Beiträge  zur  norm.  u.  path.  Eistol.  der  Cornea.  Basel  1856,  S. 
132. — Secondi,  Clinica  oc.  di  Genova.  Torino  1865.  P.  42. — Pagenstecher,  kl.  Beobachtgn.  I.  Wies- 
baden 1S61.  S.  54. — Schweigger,  Torlesgn.  über  d.  Gebrauch  des  Augenspiegels.  Berlin  1864.  S. 
111. — Mackenzie,  Traite  des  mal.  d.  yeux.  Trad.  p.  Warlomont  et  Testelin.  II.  Paris  1857.  P.  811, 
814.— Law,  Stevenson,  ibid.  S.  813.— Andrew,  Zeitschr.  f.  Ophth.  I.  S.  409.— Beclo,  ibid.  V.  S.  447. 
Stellwag,  Ophth.  II.  S.  696  Nota.  133.— Stefan,  Hübsch,  Chassaignac,  kl.  Mntbl.  1865.  S.  167-170. 

Embolia,  ischazmia:  Stefan,  A.  f.  0.  XII.  1.  S.  34,  39,  et  seq. — Fano,  ibid.  S.  34,  43.— 
Sämisch,  Hirschmann,  kl.  Montbl.  1866.  S.  32,  37.— Just,  ibid.  1863.  S.  265.— Schweigger, 
Yorlesgn.  etc.  S.  138, 140. — Ed.  Jaeger,  Staar  und  Staaroperat.  Wien.  1854.  S.  104-109. — Liebreich, 
A.  f.  0.  V.  2.  S.  261,  263;  deutsche  Klinik  1861.  Nr.  50;  Atlas  der  Ophth.  Berlin  1863.  Taf.  8  — 
Graefe,  IV.  2.  S.  230-234;  V.  1.  S.  136,  et  seq.  ;  VII.  2.  S.  143,  et  seq. ;  XII.  2.  S.  143,  et  seq.— 
Blessig,  A.  f.  0.  VIII.  1.  S.  216,  223,  225.— Schneller,  ibid.  VII.  1.  S.  90,  VIII.  1.  S.  271,  278.— 
Zehender,  Seitz  Handbuch  der  ges.  Augenheilkde.  1866.  S.  568,  et  seq. — Leber,  A.  f.  0.  XI.  1.  S. 
7,  11,  12.— Alf.  Graefe,  ibid.  VIII.  1.  S.  143,  144,  et  seq.— Hedäus,  kl.  Mntbl.  1865.  S.  2S5.— 
Bothmund,  ibid.  1S66.  S.  106, 108. — Secondi,  Clinica  etc.  P.  40,  et  seq. ;  Caso  di  amaurosi  per 
ischemia,  etc.  Torino  1864. — H.  Jackson,  according  to  Seitz,  Handb.  S.  619  ;  kl.  Monatbl.  1864,  S. 
42, 156-158  [in  Oph.  Hospital  Reports,  passim]. — Mackenzie,  1.  c.  II.  S.  8iO.—Himly,  Krankhtn. 
u.  Missbildungen  etc.  II.  Berlin  1843.  S.  426. — Cunier,  Ann.  d'oc.  II.  S.  178. — Arlt,  Krankheiten 
d.  Auges.  III.  Prag.  1856.  S.  175. — Bittmann,  Aerztl.  Bericht.  Brunn  1865,  S.  18. — Fikenstecher, 
A.  f.  0.  VIII.  1.  S.  20d.—Sellheim,  kl.  Monatbl.  1866.  S.  52.— Seegen,  Wien.  med.  Wochenschr. 
1866.  Nr.  23.— Galezowski,  Congress  intern,  d'ophth.  Paris  1863.  P.  110.—  Hagel,  A.  f.  0.  VI.  1. 
S.  231. — Luys,  Tardieu,  according  to  Duchek,  Wien.  med.  Jahrb.  1862.  4.  Jahresber.  S.  10. 

[H.  D.  Noyes,  Amblyopia  from  osmic  acid. — N.  Y.  Medical  Journal,  Vol.  III.  p.  269.] 

Amaurosis  :  Beer,  Lehre  v.  d.  Augenkrankheiten.  IL  Wien.  1817.  S.  445,  499. — Bau,  A.  f.  0. 1. 
2.  S.  205,  208.— Stellwag,  Ophth.  IL  S.  674.— Danjoy,  Arch.  gen.  de  med.  1864.  3.  P.  402,  407,  409, 
415-419,  422. — Desmarres,  Lancereaux,  Lecorche,  Follin,  ibid.  S.  417,  418. — Hirschler,  Wien.  med. 
Wochenschr.  1866.  S.  7,  8.—Himly,  1.  c.  IL  S.  428.— Mackenzie,  1.  c.  IL  S.  828,  830,  84A.—Arlt,  1. 
c.  III.  S.  174.— Gi-aefe,  A.  f.  O.  III.  2.  S.  396,  399;  kl.  Monatbl.  1865.  S.  145, 151.— Sichel,  Me- 
langes ophth.  Bruxelles,  1S65.  P.  1, 10, 12, 16  ;  kl.  Monatbl.  1866.  S.  m.—Loureiro,  kl.  Monatbl. 
1865.  S.  394.— Hutchinson,  London  Hosp.  Report.  1S64.  I.  P.  33 ;  Schmidt's  Jahrb.  133.  Bd.  S. 
114 — Bichardson,  Ygonin,  Ann.  d'hygiene  publ.  1S67.  Janv.  P.  217,  219. —  Wordsworth,  kl. 
Monatbl.  1863.  S.  364.— Zehender,  1.  c.  S.  635,  636.—  Pagenstecher,  kl.  Beobachtgn.  I.  S.  57. 

Congestive  Amaurosis :  Beer,  1.  c.  IL  S.  444,  563,  572.— Mackenzie,  1.  c.  IL  P.  807,  824,  826,  827, 
8Bi.—Himly,  1.  c.  IL  S.  412,  422.— Arlt,  1.  c.  III.  S.  152,  159,  173.—  Graefe,  kl.  Monatbl.  1865.  S. 
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193.— Spengler,  Demi,  A.  f.  0. 1.  2.  S.  330,  332.— Zehender,  Seitz  Handb.  S.  632,  634.— Nagel,  A. 
f.  0.  VI.  1.  S.  231.— L.  Kraus,  Allg.  Wien.  med.  Zeitg.  1861.  S.  Z81.—Schreder,  ibid.  S.  76.— 
Bawson,  nach  Seitz  1.  c.  S.  632;  kl.  Monatbl.  1864.  S.  BS.— Ringland,  u.  A.  Ann.  d'oc.  XIX.  S.  123. 
—Stellwag,  Ophth.  II.  S.  694.  Nota  129, 130,  131.— Seidel,  nach  Seitz  L  c.  S.  634.—  Sichel,  Gaz.  d. 
hopit.  1861.  Nr.'64. 

Cerebral  Amaurosis:  Türck,  Zeitschr.  d.  Wien.  Aerzte.  1852.  II.  S.  299.  1853. 1.  S.  214,216. 
1855.  517-522,  531 :  Sitzungsber.  d.  Wien.  k.  Akad.  d.  Wissensch.  IX.  S.  229-234,  36.  Bd.  S.  191, 
et  seq. ;  Oesterr.  Wochenschr.  1843.  Nr.  4A.—Himly,  1.  c.  II.  S.  411.— Beer,  1.  c.  IL  S.  443,  et 
seq.— Graefe,  A.  f.  0.  IV.  2.  S.  266,  VII.  2.  S.  24,  33,  58-71,  XII.  2.  S.  100,  et  seq. ;  kl.  Monatbl. 

1863.  S.  3,  4,  6.  1865.  S.  201,  et  seq.— L.  Meyer,  Centralbl.  f.  m.  Wiss.  1867.  Nr.  8,  9,  10.—  Quag- 
lino,  Congress  intern,  d'ophth.  Paris.  1863.  P.  229.— Stellwag,  Ophth.  II.  S.  660,  661,  697-702.  Nota 
135.— A.  Weber,  kl.  Monatsbl.  1863.  S.  406h112.— H  Jackson,  ibid.  1864.  S.  44,  et  seq.  1866.  S.  48, 
according  to  Duchek,  Wien.  med.  Jahrb.  1864.  4.  Jahresber.  S.  47,  54. — Alexander,  kl.  Monatbl. 
1867.  S.  88.— Bagueur,  ibid.  1864.  S.  275,  279.— Pagenstecher,  kl.  Beobachtgn.  I.  Wiesbaden.  1861. 
S.  57 .—Fronmüller,  kl.  Monatbl.  1863.  S.  229.— Horner,  ibid.  1863.  S.  71,  74, 17 .—Mackenzie,  1.  c. 
II.  S.  803,  807.— Salter,  Brück,  Pollock,  kl.  Monatbl.  1863.  S.  180, 182.— Jüngken,  Lehre  v.  d. 
Augenkrankheiten.  Berlin.  1832.  S.  841. — Hutchinson,  A  clin.  memoir,  &c.  London.  1863.  P.  161- 
174. —  Griesinger,  nach  Duchek.  Wien.  med.  Jahrb.  1862.  4.  Jahresber.  S.  15. — B.  E.  Müller,  A.  f. 

0.  VIII.  1.  S.  160,  163,  164.— Sämisch,  kl.  Monatbl.  1865.  S.  51,  53,  bi.—Badame,  Symptomatologie 
u.  Diagn.  d.  Hirngeschwülste.  Würzburg.  1865.  S.  17,  et  seq. — Lebert,  Virchow's  Archiv.  III.  S. 
463,  et  seq. — Zancereaux,  Arch.  gen.  de  med.  1864.  III.  P.  47,  et  seq. — Buchek,  Wien.  med.  Jahrb. 
Jahresbericht.  1862.  1.  S.  19,  et  seq.  1862.  4.  S.  6,  et  seq.  1864.  4.  S.  17,  et  seq.  1865.  1.  Text.  S. 
99,  114. — Cruveilhier,  nach  Mackenzie,  1.  c.  IL  S.  807. — Spurgin,  ibid.  S.  815. — Stilling,  Zeitschr. 
f.  Ophth.  III.  S.  465.— Blessig,  according  to  Graefe  A.  f.  O.  XII.  2.  S.  123, 127.—  Weickert,  Arch.  f. 
Heilkunde.  VIII.  S.  97,  100, 101.— Koster,  Zesde  Jaarl.  Verslag.  Utrecht  1865.  S.  1,  2,  8, 18,  22.— 
K.  Fischer,  kl.  Monatbl.  1866.  S.  164,  167.— Sichel,  Melanges  Ophth.  Bruxelles.  1865.  P.  16-24.— 

W.  Wagner,  kl.  Monatbl.  1865.  S.  159,  160;  163.— Henoch,  Steffen,  nach  Ladame  1.  c.  S.  57.— 
Mohr,  ibid.  S.  108, 137. — Baimbrigde,  Jobert  de  Bamballe,  Herrison,  nach  Lancereaux  1.  c.  S.  199. 
— Hinter,  Quaglino,  Bufour,  u.  A.  ibid.  S.  199,  201,  202. — Beyden,  Virchow's  Archiv.  29.  Bd.  S. 
202,  kl.  Monatbl.  1865.  S.  121.— H.  Fischer,  nach  Duchek  1.  c.  1864.  4.  S.  24.— Michel,  ibid.  1862. 

1.  S.  27. — Habershon,  kl.  Monatsbl.  1865.  S.  57. — Hoffmann,  Bahl,  u.  A.,  nach  Duchek  1.  c.  1864. 
4.  S.  27. — Beck,  nach  Ladame  1.  c.  S.  145. — Shearer,  Zeven,  Ollivier,  nach  Duchek  1.  c.  1864.  4.  S. 
49-56.— Bemme,  ibid.  S.  45.  u.  1862.  4.  S.  14.— Colin,  ibid.  1862.  4.  S.  li.—Beronius,  Marce,  ibid. 

1864.  4.  S.  4:5.—Zallement,  Buguet,  ibid.  S.  46.— Fiedler,  ibid.  1862.  1.  S.  M.—  Combette,  ibid.  1864. 

4.  S.  54.—  Solly,  Canstatts  Jahresber.  1864.  III.  S.  146.— Rosenthal,  nach  Duchek  1.  c.  1864.  4.  S. 
32,  44. — Coindet,  Bright,  Boyer,  nach  Ladame  1.  c.  S.  106, 110. — Biermer,  Bright,  and  others,  ibid. 

5.  143-147.— Romberg,  according  to  Arlt  1.  c.  III.  S.  168. 

Termination,  Treatment :  Graefe,  A.  f.  O.  II.  2.  S.  296.  VI.  2.  S.  96.  klin.  Monatbl.  1S63.  S.  9. 

1865.  S.  131,  et  seq.  [Clinical  Lectures,  by  Professor  A.  Von  Graefe,  on  Amblyopia  and  Amau- 
rosis. Translated  by  Basket  Berby,  M.  D.  Boston.  1866. — A  ready  Method  of  Permanently 
Recording  the  Field  of  Vision,  with  a  register  for  the  same,  by  B.  Joy  Jeffries,  M.  D. — Transactions 
of  American  Ophthalmological  Soc.  IV.  Session.  Niagara  Falls.  1S67.]  Wunderlich,  according  to 
Duchek  1.  c.  1862.  1.  S.  ZZ.—Herschel,  Bulletin  gen.  de.  Therap.  30.  Octo.  1S62— Sämann,  kl. 
Monatbl.  1865.  S.  118. — Späth,  ibid.  S.  248. — Böhm,  Ueber  die  Anwendung  des  blauen  Doppelichtes. 
Berlin.  1858;  die  Therapie  des  Auges  mittelst  des  farbigen  Lichtes.  Berlin.  1862. — H  Gerold, 
zur  ther.  Würdigung  farbiger  Diopter.  Giessen.  1867.  S.  47 ;  Fronmüller,  die  Convexgläserkur, 
&c.  Nürnberg.  1857. 


FOUETH  SECTION. 

DISEASES  OF  THE  MUSCLES  OF  THE  EYE. 

Anatomy  and  Preliminary  Remarks.— The  eye-ball  is  moved  by  six  mus- 
cles, the  four  recti  and  two  oblique.  The  seventh  muscle,  extending  deeply  into  the 
orbit,  has  no  effect  on  the  movement  of  the  globe,  but  acts,  by  lifting  the  upper  lid, 
as  an  antagonist  to  the  orbicularis.  The  four  straight  muscles  have  a  tendinous  origin 
from  the  border  of  the  optic  foramen.  The  elongated  and  smooth  bellies  of  the 
muscles  separate  from  each  other  in  their  passage  outward,  so  that  if  four  plane3 
were  passed  through  their  breadth,  by  intersecting  each  other  they  would  form  a 
somewhat  oblique  and  not  quite  equilateral  pyramid.  For  a  distance  the  inter- 
nal rectus-muscle  runs  forward  in  a  direction  nearly  parallel  with  the  plane  of  the  line 
bisecting  the  skull ;  the  external  rectus  diverges  at  a  greater  angle,  and  the  superior 
and  inferior  at  a  smaller. 

These  muscles,  in  their  course  anteriorly,  strike  the  globe  just  behind  its  equator, 
when  the  visual  line  is  directed  exactly  forward.  They  grasp  the  eye-ball  at  this 
point,  and  are  inserted  by  tendons  on  the  anterior  half  of  the  sclerotica.  The  ten- 
dons are  flat,  ribbon-like,  from  three  to  four  lines  wide,  and  are  inserted  in  a  line, 
curved  like  an  arch,  toward  the  cornea.  The  center  of  this  convex  line  of  attach- 
ment is  about  three  lines  distant  from  the  corneal  margin,  at  the  insertion  the  supe- 
rior and  inferior  recti,  at  that  of  the  internal  recti,  at  the  highest  two  and  half  lines, 
but  at  the  external  rectus  generally  more  than  three  lines. 

The  recti  muscles  are  enveloped  in  a  tendinous  sheath  throughout  their  course. 
This  is  in  fact  only  a  thickening  of  the  fatty  orbital  connective  tissue,  and  is  con- 
nected to  the  periorbita  by  several  dense  bands.  At  the  point  where  the  muscles 
meet  the  globe,  the  sheath  of  the  muscles  unites  with  the  ocular  or  Tenon's  cap- 
sule, tunica  vaginalis  bulbi.  The  muscles  then  run  forward  in  the  ocular  capsule, 
as  it  were,  and  perforate  this  in  an  oblique  direction,  just  behind  the  point  of  inser- 
tion, and  finally  unite  with  the  sclerotica. 

The  margins  of  the  broad  tendons  are  not  united  to  each  other,  although  there  i3 
an  indirect  union  by  means  of  Tenon's  capsule,  with  which  the  sheaths  of  the  mus- 
cles and  their  tendons  are  continuous.  It  is  this  connection  of  the  muscles  and  their 
tendons  with  the  anterior  part  of  the  ocular  sheath,  that  keeps  a  muscle  against  the 
globe  after  division  of  its  tendon,  and  prevents  its  complete  retraction,  and  still 
allows  it  some  influence  upon  the  movements  of  the  globe.  The  density  and  opacity 
of  Tenon's  capsule  renders  it  impossible \o  see  the  ends  of  the  muscles;  yet  the 
position  of  each  muscle  is  easily  made  out  by  the  anterior  ciliary  vessels,  which 
emerge  from  the  bellies  of  the  muscles,  and  pass  into  the  episcleral  tissue. 

■  The  superior  oblique  muscle  also  originates  by  a  tendon  at  the  margin  of  the 
optic  foramen.  Its  thin  belly  runs  between  the  rectus  superior  and  internus,  reach- 
ing the  trochlea  (pulley)  at  the  upper  portion  of  the  inner  side  of  the  eye.  Before 
reaching  |bis  it  passes  into  a  long  and  thin  tendon,  which  runs  over  the  pulley,  is 
then  immediately  turned  backward  and  outward,  becomes  gradually  broader,  and, 


686  MUSCLES    OF   THE   EYE-BALL.      ANATOMY. 

running  under  the  superior  rectus,  spreads  out  like  a  fan,  and  is  attached  to  the 
sclerotica,  after  having  passed  through  the  capsule  at  an  arch  of  about  three  lines 
long,  running  backward  and  outward.  The  inner  end  of  this  arch  is  about  three  to 
four  lines  from  the  optic  nerve. 

The  pulley  of  the  superior  oblique  is  a  tendino-cartilaginous  riog,  which  is 
attached  to  the  spina  or  fovea  trachlearis  of  the  frontal  bone  by  two  short  bands,  and 
lies  close  under  the  outer  and  inner  angle  of  the  orbital  border. 

The  belly  of  the  muscle  is  surrounded  by  a  delicate  sheath.  At  the  point  where 
the  muscle  becomes  tendinous,  the  structure  about  it  thickens,  enveloping  the  tendon 
like  a  tube.  It  is  connected  on  one  side  with  the  trachlea,  on  the  other  with  the 
tunica  vaginalis  bulbi,  and  the  muscular  sheath  of  the  superior  rectus  muscle,  and 
thus  forms  a  kind  of  suspensory  ligament  for  the  globe. 

The  inferior  oblique  arises  from  the  inner  and  lower  portion  of  the  bony  orbital 
border.  It  first  runs  outward  and  backward,  and  passes  between  the  globe  and  the 
inferior  rectus,  where  its  sheath  is  connected  to  this  latter  by  cellular  fibrous  tissue. 
Just  there,  it  changes  its  direction  by  curving  strongly  upward  and  backward.  It 
then  reaches  the  posterior  and  upper  part  of  the  globe  on  the  temporal  side,  close  to 
its  capsule  between  this  and  the  external  rectus.  It  is  inserted  here,  after  having 
become  much  broader,  and  having  penetrated  the  capsule.  The  line  of  insertion  is 
convex,  upward  and  anteriorly,  and  is  at  least  five  lines  long.  Its  anterior  end  is 
about  seven  lines,  its  posterior  from  two  to  three  lines  from  the  optic  nerve. 

The  arteries  of  these  muscles  are  all  branches  of  the  ophthalmic  artery.  The 
veins  unite  in  part  with  branches  of  the  internal  ophthalmic  vein,  and  in  part  with 
branches  of  the  facial. 

The  nerves  which  connect  the  six  ocular  muscles  with  the  brain  are  the  third, 
fourth,  and  sixth  cerebral  nerves,  with  branches  of  the  fifth  (trifacial)  and  the  sym- 
pathetic. The  center  of  the  motory  power  of  the  eye  is  to  be  found  in  the  pons 
varolii  and  the  medulla  oblongata.  As  is  known,  the  third  pair,  oculo  motorius, 
Bupplies  the  superior,  internal,  and  inferior  recti  muscles,  the  levator  and  the  infe- 
rior oblique,  while  the  fourth  pair  supplies  the  superior  oblique,  and  the  sixth  (abdu- 
cens),  the  external  rectus. 

In  a  normal  condition,  all  the  movements  of  the  eye-ball,  by  the  muscles,  are 
revolutions  about  a  point  which  lies  upon  the  optic  axis,  that  is,  upon  the  straight 
line  uniting  the  vertex  of  the  corneal  ellipsoid  to  the  posterior  scleral  pole.  This  point 
does  not,  however,  lie  exactly  in  the  middle  of  the  line,  as  was  formerly  believed,  but 
considerably  back  of  this.  (Dover,  Donders.)  Tinder  ordinary  circumstances,  it 
may  be  considered  as  a  fixed  point. 

The  relative  position  of  the  center  of  motion  varies  within  certain  limits,  according  to  the 
conformation  of  the  eye.  In  emmetropic  eyes,  the  center  of  motion  is  found  1.77  millimetres 
behind  the  middle  of  the  visual  axis.  In  myopes,  it  lies  somewhat  more  behind  the  vertex  of 
the  corneal  ellipsoid,  but  at  the  same  time  further  from  the  posterior  pole  of  the  sclerotica,  so 
that  the  relation  of  the  anterior  and  posterior  parts  of  the  optic  axis  remains  nearly  the  same  as 
in  the  emmetropic  eye.  In  the  shorter,  hypermetropic  globes,  the  center  of  motion  is  actually 
not  so  far  back,  but,  in  spite  of  this,  is  very  much  nearer  the  posterior  wall  of  the  eye-ball.  (Doyer, 
Donders.)  . 

The  fixation  of  the  center  of  rotation  is  scarcely  an  absolute  one.  It  is  produced,  on  the  one 
hand,  by  the  cushion  of  fat  in  the  orbit,  and  on  the  other,  in  part,  by  the  tension  of  the  two 
oblique  muscles,  which  act,  in  a  certain  sense,  in  antagonism  to  the  tractiou  of  the  four  recti 
muscles.  The  oblique  muscles  are  not  strong  enough  of  themselves  to  maintain  an  equilibrium 
with  the  recti ;  because,  not  to  speak  of  the  diiference  in  size,  the  direction  of  the  traction  of  the 
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two  groups  incloses  an  angle,  and  hence,  total  action  of  the  six  muscles  combined  is  a  motion 
inward  and  backward.  In  accordance  with  this,  we  see,  during  operations  on  restless  patients, 
that  the  eye-ball  deviates  backward  somewhat,  in  consequence  of  morbid  muscular  contraction, 
and  that  the  conjunctiva  is  pushed  forward  by  the  yielding  of  the  orbital  cushiou  of  fat,  espe- 
cially in  the  vicinity  of  the  inner  angle. 

The  position  of  the  center  x>f  rotation  upon  the  axis  of  the  eye,  and  its  deviation  from  the 
visual  line,  has  necessarily  an  influence  upon  the  relation  of  the  retina  to  the  objects  looked  upon  ; 
yet  this  influence  is  so  slight  and  so  easily  corrected  that  it  may  be  properly  disregarded. 

By  means  of  its  six  muscles  the  eye-ball  may  be  rotated  about  any  axis  inter- 
secting the  center  of  motion.  There  is  not  the  same  rotary  power  in  all  directions, 
however.  In  a  horizontal  direction  it  is  about  87°  on  the  average,  in  a  perpendicular 
it  varies  between  86°  and  100°.  It  is  greater  inward  than  outward,  and  greater 
downward  than  upward.  It  varies  with  the  age,  but  chiefly  according  to  the 
formation  of  the  globe,  and  the  position  of  the  center  of  motion.  The  greatest 
amount  of  motion  occurs  in  emmetropic  eyes,  a  little  less  in  hypermetropic,  and  the 
least  in  very  myopic  eyes.  (Schuerman.)  Only  a  small  part  of  the  power  of  motion 
of  the' eye-ball  is  generally  used,  great  movements  of  the  eyes  being  usually  avoided 
by  appropriate  movements  of  the  head. 

Each  movement  of  the  eye  results  from  the  combined  action  of  certain  muscles, 
and  in  an  individual  case  by  means  of  a  fixed  expenditure  of  force.  This  depends 
in  part  on  the  position  of  the  point  of  rotation,  the  amount  of  resistance,  &c.  It 
may  vary,  however,  within  certain  limits.  It  is  plain-  that  the  position  from  which 
the  eye  passes  into  another,  and  the  course  which  the  line  of  vision  takes,  regulate 
this  movement.  It  is  therefore  necessary,  to  fix  upon  a  certain  primary  position. 
The  horizontal  direction  of  the  visual  lines  parallel  to  the  median  plane,  the  vertical 
axis  of  the  head  being  perpendicular,  is  generally  accepted  as  this  primary  position. 

The  median  plane  of  the  eye  is  that  which  is  considered  as  passing  through  the  vertical  axis 
of  the  head,  and  through  the  center  of  the  base  line.  The  base  line  is  the  straight  one  connecting 
the  point  of  rotation  of  both  eyes.  A  plane  laid  through  the  base  line  and  the  binocular  point 
of  fixation,  that  is,  through  the  two  visual  lines,  is  called  the  visual  plane,  and  its  line  of  inter- 
section with  the  median  plane  is  called  the  median  line. 

If  the  eye  be  turned  directly  from  the  primary  position  into  any  other,  which  will 
be  a  "  secondary  "  position,  it  is  done  by  a  rotation  upon  a  single  axis,  which  stands 
perpendicular  to  the  first  and  second  positions  of  the  visual  lines ;  that  is,  perpen- 
dicular to  a  line  supposed  to  be  drawn  backward  from  their  extremities.  In  other 
words,  the  retina  changes  in  its  position  in  a  single  direction,  and  hence  does  not 
undergo  at  the  same  time,  or  along  with  this,  a  so-called  rotary  motion ;  that  is,  a 
rotary  motion  around  the  visual  lines. 

The  same  thing  occurs  if  the  eye  be  turned  directly  from  a  secondary  position 
into  the  primary,  or  into  any  other  secondary  one ;  if,  for  example,  the  gaze  be 
turned  from  outward  and  upward,  to  inward  and  downward.  It  is  different, 
however,  if  the  eye  exchanges  a  secondary  position,  which  is  in  a  straight  line  with 
another,  which  does  not  lie  in  the  direction  of  the  primary  position  ;  if,  for  example, 
the  eye  is  turned  from  upward  and  inward  to  a  direction  outward  and  down- 
ward. Such  a  motion  does  not  take  place  around  a  single  axis,  but  on  a  great  num- 
ber of  axes  following  quickly  one  upon  the  other.  The  retina  does  not' incline  in  a 
single  direction  to  the  new  point  of  fixation,  but  undergoes  a  rotary  motion,  that  is,  a 
rotation  about  the  visual  line,  in  order  to  finally  take  the  same  position  again,  which 
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it  would  have  had  if  it  had  changed  from  the  primary  position  into  the  one  which 
would  have  then  been  secondary.  (Listing.) 

In  order  to  avoid  errors,  it  is  imperatively  necessary  to  strictly  distinguish  from  each  other 
the  positions  of  the  retina,  and  the  conditions  of  projection  of  objective  images,  or  after-image3 
(nachMlder)  artificially  excited.  If  we  imagine  the  eyes  in  the  primary  position  directed  upon 
a  wall,  perpendicular  to  the  visual  line,  and  a  small  star  to  be  drawn  on  the  former,  through 
whose  center  the  visual  line  passes,  every  radius  of  the  star  will  be  formed  on  a  particular  meri- 
di'an  of  the  retina.  If  we  now  excite  an  after-image  from  this  star,  and  if  the  eye  be  moved  from 
its  primary  position  into  any  secondary  position,  the  ray  in  the  course  of  the  gaze,  and  the  one  of 
the  after-image  standing  perpendicular  to  it,  will  preserve  their  original  relations.  All  other 
rays  appear  in  different  positions,  and  at  relatively  different  angles.  In  order  that  the  star  may 
present  itself  as  exactly  as  in  the  primary  position  of  the  eye,  the  plane  of  the  projection  must 
again  be  placed  in  a  normal  direction  to  the  visual  line.  In  accordance  with  this,  the  after-image 
induced  in  the  primary  position  of  the  eye  of  a  line  perpendicular  to  the  horizon,  can  only  appear 
perpendicular  to  a  perpendicular  plane  wall,,  when  the  gaze  is  turned  upward  or  downward,  or 
horizontally  to  one  side.  In  all  oblique  directions  it  must  appear  oblique,  without  any  indica- 
tion of  a  rotation  of  the  retina  about  the  visual  line,  but  simply  because  of  the  changed  conditions  of 
projection.    But  that  which  is  true  of  after-images,  is  also  true  of  those  which  are  objective. 

It  now  becomes  our  task  to  practically  apply  to  tbe  course  of  the  individual 
muscles,  as  they  are  educed  from  the  course  and  direction  of  the  fibers,  the  laws  of 
motion,  which  bave  been  empirically  fixed.  For  tbe  sake  of  simplicity,  it  is  well  to 
premise  that  the  muscles  are  always  excited  as  a  whole  by  tbe  nervous  impulse,  and 
that  the  resultant  traction  exercised  by  the  individual  bundles  of  fibers,  never  deviates 
very  much  from  the  median  line  of  the  belly  of  tbe  muscle. 

Having  premised  this  much,  which  is,  moreover,  probably  true,  the  contraction 
of  a  lateral  rectus  muscle  is  sufficient  to  draw  the  visual  line  from  tbe  primary  posi- 
tion exactly  inward  or  outward,  since  the  course  of  these  muscles  remains  in  the 
horizontal  plane  during  this  movement. 

If  we  wish  to  move  the  eye  from  its  primary  position  exactly  upward  or  down- 
ward and  back  again,  it  requires  tbe  contraction  of  a  rectus  muscle,'  and  of  the 
oblique  one  lying  opposite.  Thus  the  rectus  superior,  and  obliquus  inferior,  or 
rectus  inferior  and  obliquus  superior,  must  be  used  together.  The  course  of  the 
superior  and  inferior  recti  deviates  from  the  vertical  meridian  plane  of  the  eye, 
which  is  in  the  primary  position  toward  the  nose,  at  an  angle  which  opens  back- 
ward. Hence  its  traction  is  directed  away  from  the  perpendicular  plane,  toward  the 
inside,  and  involves,  beside,  a  solitary  motion,  that  is,  a  rotation  around  the  visual 
line.  This  motion  inward,  as  well  as  tbe  rotary,  can  only  be  neutralized  by  the 
traction  of  an  oblique  muscle  being  united  with  that  of  the  rectus. 

If  the  eye  be  turned  from  tbe  primary  position  into  an  oblique  secondary  posi- 
tion, two  recti  (lying  near  each  other)  and  one  oblique  must  act.  The  latter  neu- 
tralizes tbe  rotary  motion,  and  in  part,  also,  the  motion  inward  of  the  superior  or 
inferior  rectus. 

According  to  our  premises  as  above,  a  very  similar  innervation  is  required  to 
turn  the  eye  from  a  secondary  position  into  another,  as  to  exchange  a  primary  with 
a  secondary.  It  is  sufficient  to  throw  an  impulse  upon  a  lateral  rectus,  and  to  relax 
its  antagonist,  if  the  required  direction  be  horizontal.  When  tbe  traction  is  vertical, 
a  superior  or  inferior  rectus,  with  the  corresponding  oblique,  must  be  contracted, 
and  tbe  opposite  pair  be  relaxed.  Finally,  when  the  course  is  oblique,  two  recti 
near  each  other  must  be  called  into  play  together  with  the  associated  oblique,  the 
three  antagonists  being,  at  the  same  time,  relaxed.    Tbe  rotary  movements  in  connec- 
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tion  with  these  excursions  of  the  visual  line  are  the  necessary  results  of  the  altered 
conditions  under  which  the  muscles  act,  when  they  bring  the  visual  line  from  the 
secondary  position,  instead  of  from  the  primary,  into  another.  They  bring  all  the 
muscles  of  the  eye  into  exactly  the  same  relative  condition  of  tension,  as  that  in  which 
they  were  when  the  eye  was  changed  from  a  primary  position  into  a  secondary,  in 
a  direct  line.  They  consequently  give  to  the  individual  meridians  of  the  retina 
exactly  the  same  position,  with  reference  to  the  median  plane,  as  that  which  they 
took,  when  the  motion  was  directly  from  the  primary  into  the  secondary  position. 
{Hering.) 

If,  for  example,  the  visual  line  be  changed  from,  the  primary  position  into  the  diagonal, 
upward  and  inward,  or  downward  and  outward,  it  will  occur  on  an  axis  perpendicular  to  this 
course ;  that  is,  from  an  axis  running  outward  and  upward,  inward  and  downward.  The  ver- 
tical meridian  of  the  retina  would  then  diverge  upwards,  while  the  median  plane  and  the 
horizontal  meridian  of  the  retina,  with  its  outer  half,  would  be  lower  than  it  would  with  its  inner 
half.  If  now  this  movement  were  brought  about  by  first  raising  the  visual  line  to  the  same 
hight,  around  a  horizontal  axis  straight  outward,,  and  then  deviating  it  to  the  same  breadth  around 
a  vertical  one,  the  vertical  meridian  of  the  retina  would  evidently  remain  parallel  to  the  median 
plane.  The  eye  would  take  an  entirely  different  direction  than  if  it  were  turned  directly  out  of 
the  primary  position  into  the  same  secondary  one.  A  rotary  motion  about  the  visual  axis  is  then 
necessary,  in  order  to  give  the  vertical  meridian  a  direction  upward  and  outward,  and  to  cause 
the  same  position  in  the  retina. 

This  rotary  motion  does  not  require  any  peculiar  innervation,  this  being  already  contained  in  the 
alteration  in  the  course  of  the  traction  of  muscles  in  question.  If  the  visual  line  be  first  raised 
by  the  combined  action  of  the  superior  rectus  and  of  the  regulating  inferior  oblique,  and  the 
internal  rectus  be  innervated,  it  no  longer  acts  in  a  horizontal  direction  only.  Its  point  of  insertion 
is  also  elevated,  and  its  belly  forms  a  different  angle  with  the  visual  line.  Its  tension  must  there- 
fore cause  a  further  elevation  of  the  inner,  i.  e.  a  sinking  of  the  outer  half  of  the  horizontal 
retinal  meridian,  and  with  it  a  rotation  around  the  visual  line.  The  retina  can  then  perceive 
objects  as  exactly  as  when  this  occurs  in  the  turning  from  the  primary  position  to  the  secondary 
one  in  .question. 

But  what  is  true  of  the  rectus  internus,  with,  an  elevated  visual  line,  is  also  true  of  the 
externus  when  the  visual  line  is  lowered,  and  also  of  the  pairs  of  muscles  which  raise  and  lower  the 
eye  with  a  lateral  visual  line.  But  in  respect  to  the  latter,  we  should  remember  that  if  the  visual 
line  deviates  inward  from  the  perpendicular  plane  caused  by  its  primary  position,  the  size  of  the 
angle  increases,  which  it  makes  with  the  course  of  the  traction  of  the  superior  and  inferior  rectus, 
while  at  the  same  time  it  approaches  the  course  of  the  two  oblique.  The  rotatory  action  of  the 
former  must  increase  proportionally,  therefore,  with  that  of  the  oblique ;  on  the  contrary,  the 
elevating  action  of  the  former  becomes  less,  and  that  of  the  oblique  greater. 

But  if  the  visual  line  be  turned  outward  from  this  vertical  plane,  the  rotary  action  of  the  two 
recti  must  be  lessened,  and  that  of  the  oblique  increased  j  the  elevating  action  of  the  former,  on 
the  contrary,  must  be  diminished,  and  that  of  the  oblique  be  enlarged,  because  the  visual  line 
approaches  the  course  of  the  upper  and  lower  rectus,  and  is  removed  from  the  course  of  the 
oblique.  If  then  the  power  be  the  same  with  which  the  superior  rectus,  and  the  oblique  asso- 
ciated with  it,  regulate  each  other  in  the  primary  position,  and  in  the  perpendicular  and  horizontal 
secondary  position,  and  if- the  visual  line  also  passes  from  a  secondary  position  into  another 
which  does  not  lie  in  the  direction  of  the  primary,  rotary  motions  must  occur.  On  the  other 
hand,  this  is  again  a  proof  of  the  unchangeableness  of  the  regulating  action ;  that  is,  of  the 
identity  of  the  innervation,  and  with  this,  of  the  great  simplicity  of  the  combination  of  impulse 
acting  on  the  movements  of  the  eye.  {Hering.) 

It  is  important  to  remark  that  most  of  the  movements  of  the  eye  are  to  be 
regarded  as  a  change  from  one  secondary  position  to  another.  It  should  be  distinctly 
said,  that  in  any  given  movement  of  the  eye-ball  no  one  of  the  six  muscles  is  ever 
completely  passive.    It  will  assist  the  action  of  the  others  by  its  innate  and  elastic 
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tension,  if  it  does  not  directly  participate  in  a  certain  movement.  The  paralysis  of  a 
single  muscle  makes  all  the  movements  of  the  globe  less  certain,  and  canses  many  of 
them  to  be  carried  on  in  quite  a  halting  manner  only ;  that  is,  their  traction  is  not  in 
a  direct  course. 

The  functional  union,  which  exists  between  the  six  muscles  of  one  eye,  extends 
also  to  the  muscles  of  the  other.  Indeed,  the  entire  innervation  of  all  twelve  of 
the  ocular  muscles  is  so  unchangeably  adapted  to  the  converging  and  parallel 
positions  of  the  visual  line,  that  the  union  between  them  can  only  be  interrupted 
by  artificial  means,  or  by  disease.  There  is  no  doubt  but  that,  in  the  structure  of 
the  centers  of  motion,  original  conditions  are  called  into  consideration,  because  the 
child,  scarcely  born,  moves  its  eyes  symmetrically,  and  the  law  remains  unimpaired, 
even  when  the  child  is  brought  into  the  world  blind,  or  even  if  nystagmus  be  devel- 
oped. Yet,  of  course,  it  can  not  be  denied  that  the  child  acquires  the  nicer  adjust- 
ments of  both  eyes  by  means  of  their  combined  action,  and  that  by  practice  it 
gradually  becomes  habituated  to  them.  Moreover,  they  occur  instantaneously  and 
involuntarily,  as  soon  as  the  will  decides  upon  a  certain  direction. 

The  muscles  of  the  eye  are  also  in  the  most  intimate  union  with  the  muscles  of 
the  iris  and  of  accommodation,  so  that,  under  ordinary  circumstances,  every  enlarge- 
ment of  the  angle  of  convergence  is  simultaneous  with  a  contraction  of  the  pupil, 
and  an  increase  in  the  refraction.  Every  lessening  of  the  angle  of  convergence  is 
accompanied  by  an  enlargement  of  the  pupil,  and  a  diminution  of  the  refraction. 

There  is  no  natural  divergence  of  the  visual  lines.  It  is  only  induced  by  practice  for  this 
purpose,  or  by  placing  the  proper  prisms  before  the  eye.  The  angle  of  divergence  which  may  be 
reached,  is  always  a  very  small  one.  In  emmetropes  it  is  about  4°,  in  myopes  5°. 8,  in  hyperme- 
tropes  2°. 8.  The  greatest»  angle  of  convergence  in  the  first  named  is  about  49°.  In  ametropes  it 
is  sometimes  larger,  sometimes  smaller.    {Bonders,  Schuerman.) 

The  regular,  combined  action  of  the  twelve  muscles  of  the  eye,  is  the  funda- 
mental condition  for  the  sense  of  locality  in  the  retina ;  that  is,  for  the  power  of 
localizing  retinal  images  in  space. 

"We  are  not  conscious  of  the  direction  of  each  eye,  but  of  the  direction  of  the 
common  gaze  of  both  eyes,  or  of  the  line  which  divides  the  angle  of  convergence 
into  equal  parts.  This  conscious  direction  of  the  common  gaze,  is  always  the  direc- 
tion in  which  the  object  looked  upon  is  seen;  that  is,  the  direct  or  principal  line  of 
vision.  But  the  eccentric  retinal  images  appear  arranged  about  this  in  accordance 
with  certain  unchangeable  laws.  Every  thing  which  is  formed  on  the  vertical 
dividing  lines,  and  the  horizon  of  the  two  retinas,  appears  in  a  plane,  perpendicular 
to  the  visual  plane,  drawn  through  the  line  dividing  the  angle  of  convergence  into 
two  parts.  The  images  of  any  other  two  meridians  lie  in  a  plane  of  the  visual 
space,  passing  through  this  dividing  line,  whose  inclination  to  the  visual  plane 
depends  upon  the  angle  which  the  retinal  meridians  in  question  make  with  the 
accompanying  horizontal  line  of  separation. 

We  may  therefore  say,  that  every  intersecting  plane  of  the  subjective  visual  space 
drawn  through  the  line  dividing  the  angle  of  convergence  into  halves,  corresponds 
to  a  certain  pair  of  "  identical  meridians.",  "What  is  true  of  the  individual  pairs  of 
meridians,  is  also  true  of  every  two  corresponding  or  identical  points  of  the  same ; 
the  so-called  congruous  or  identical  spots  (deckstellen)  of  the  retina. 

There  is  added  to  this  a  line  of  common  or  secondary  visual  direction.  The 
position  of  these,  with  reference  to  the  principal  line  of  vision,  is  decided  in  an 
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analogous  manner  by  the  segment  at  which  the  two  identical  points  deviate  from 
the  middle  of  the  retina.  We  may  then  make  a  formula  of  the  law  of  the  "  identi- 
cal visual  direction,"  by  saying,  that  every  thing  which  is  formed  on  corresponding 
positions  of  the  two  retinas,  is  seen  in  the  same  direction.     {Hering.) 

The  vertical  and  horizontal  meridians  or  separating  lines  of  the  two  retinas  are  generally 
nearly  the  same,  with  imaginary  perpendicular  and  horizontal  sections  through  the  middle  of  the 
retina,  in  the  primary  position  of  the  eye.  Yet  even  this  is  not  quite  exact,  since  slight  devia- 
tions almost  always  exist.  (Recklinghausen,  Hering,  Volkmann.)  We  therefore  do  well  to  invert 
the  definition,  as  it  were,  and  to  designate  those  meridians  as  horizontal  or  ohlique  which  have 
their  common  visual  direction  in  the  visual  plane,  or,  as  the  case  may  be,  a  plane  perpendicular 
to  this. 

0n  the  whole,  the  law  of  the  identical  direction  of  vision,  as  well  as  the  entire  apparatus  of 
motion  in  the  eye,  must  be  considered  as  grounded  in  a  condition  of  organization  of  the  reti- 
na, and  of  the  cerebrum.  The  symptoms  in  hemiopia  go  to  sustain  this  view,  and  in  part,  the 
fact  that  patients  who  have  been  successfully  operated  upon  for  congenital  binocular  cataract, 
give  the  proper  direction  to  the  eyes,  with  regard  to  objects  viewed,  at  the  first  attempt  at  seeing, 
and  are  able  to  grasp  them  directly,  although  at  first  they  can  not  properly  calculate  the  distance. 
(Knapp.) 

If  one  is  deceived  as  to  the  position  of  objects  in  space,  or  as  to  the  reciprocal  posi- 
tion of  the  visual  lines,  the  impressions  of  two  corresponding  points  of  the  two  retinas 
will  be  displaced  externally,  in  the  same  course,  although  they  arise  from  entirely 
different  objects.  If,  then,  in  the  same  direction,  both  images  of  the  two  identical 
points  in  question  are  not  seen  at  tbe  same  time,  the  reason  lies  in  the  competition 
between  the  retinas,  and  also  between  each  of  the  corresponding  parts  of  the  retina, 
whence  it  happens  that  the  brain  is  conscious  of  that  image  only  which  is  more 
prominent  on  account  of  its  color,  sharp  outlines,  bright  contrast  with  the  surround- 
ings, &c,  or  on  account  of  more  attention  being  given  to  it.  Eut  where  these  influ- 
ences are  about  equal,  both  retinal  images,  sometimes  one  and  sometimes  the  other, 
may  appear  in  the  common  visual  line,  or  a  mixed  image  be  recognized.    {Hering.) 

An  example  may  simplify  the  matter.  Let  one  eye,  with  an  erect  position  of  the  head,  and 
horizontal  visual  line,  be  fixed  on  an  object  lying  in  the  median  plane.  The  visual  line  of  the 
other  eye,  from  whatever  cause,  is  directed  to  the  left,  in  a  horizontal  direction  ;  that  is,  turned 
toward  another  object.  Then  the  two  images — which  are  very  different  from  each  other — of  the 
two  retinal  centers,  are  transferred  to  the  common  visual  direction  of  the  latter;  that  is,  in  the 
median  line,  although  here  we  are  only  apt  to  see  the  objects  which  we  are  conscious  of  having 
fixed  the  view  upon.  With  this,  of  course  the  whole  monocular  visual  field  of  the  deviated  eye 
is  turned  to  the  right.  If  now  that  image,  which  the  object,  actually  lying  iu  the  median  plane 
exists  upon  an  excentric  part  of  the  falsely-directed  retina,  appear  as  a  false  image,  because  it 
overcomes  the  visual  impression  of  the  corresponding  identical  point  of  the  other  retina,  it  must 
deviate  horizontally  to  the  right  as  many  degrees  from  the  median  line,  as  the  visual  line  is  turned 
from  it,  to  the  left. 

What  is  true  of  horizontal  deviations  of  one  visual  line  is  also  true  of  deviations  in  any  other 
direction,  and  also  of  deviations  of  the  individual  meridians  :  e.  g.  in  consequence  of  pathological 
rotatory  movements,  suppose  the  right  eye  to  be  turned  upon  a  distant  perpendicular  line  in  the 
median  plane,  so  that  its  image  falls  on  the  horizon  of  the  retina ;  the  other  eye  deviates  with  its 
visual  line  to  the  left,  and  below,  and  has  at  the  same  time  undergone  an  abnormal  meridian  rota- 
tion toward  the  left. 

The  horizon  of  its  retina  will  have  evidently  met  the  image  of  another  line  in  the  visual  space, 
which  lies  deeper  and  to  the  left  of  the  median  plane,  running  from  above  and  to  the  left  down- 
ward and  to  the  right,  and  will  converge  with  the  median  plane  below.  This  oblique  line  is 
transferred  in  common  with  the  object-line  in  the  median  plane,  upon  which  the  sound  eye  is 
fixed,  and  the  double  image  of  the  latter  line,  which  is  in  reality  a  vertical  one,  appears  to  the 
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right  from  the  median  line,  and  higher,  and  inclined  to  the  other  at  an  angle  opening  upward  to 
the  latter. 

The  relative  position  of  the  double  images  which  arise  from  a  point  correctly  "fixed"  by  only 
one  eye,  affords  an  excellent  means  of  estimating,  by  degrees,  the  deviation  of  the  other  visual 
line,  so  long  as  there  are  no  considerable  meridian  revolutions.  Premising  that  we  have  a  hori- 
zontal position  of  the  visual  line  of  the  healthy  eye,  and  a  vertical  visual  field,  we  obtain  the  devi- 
ation in  bight  if  we  divide  the  difference  in  hight  by  the  distance  of  the  object  from  the  elongated 
base  line  (grundlinie.)  The  quotient  will  be  the  tangent  of  the  angle  sought.  In  order  to  find  the 
deviation  in  breadth  of  the  visual  line,  the  angle  should  first  be  determined,  which  the  visual  line 
on  proper  adjustment  would  make  with  the  base  line,  and  then  the  angle  which  it  actually  forms 
with  the  latter.  The  difference  of  the  two  is  the  angle  sought.  For  the  purpose  of  determining 
the  normal  angle,  the  horizontal  distance  of  the  object  a  from  the  median  line  should  be  measured, 
and  the  length  n  of  a  line  which  is  supposed  to  fall  from  the  object  perpendicularly  upon  the  half 
base  line  c,  which  is  necessarily  elongated.  This  gives  in  general  the'distance  of  the  object  from 
the  base  line.     If  the  object  lie  in  the  median  line  itself,  the  tangent  of  the  normal  angle  =  -, 

otherwise  it  is  -5-    -^—  or  — — ,  according  as  the  object  lies  on  the  distal  or  proximal  side  of 
a+c'  c  —  a       a  —  o 

the  median  plane,  and  as  the  line  falling  from  it,  perpendicular  to  the  base  line,  meets  this  itself 

or  its  prolongation.     For  the  estimation  of  the  actual  angle  n  and  c  remain  of  the  equal  value, 

but  a  shows  the  reciprocal  horizontal  distance  apart  of  the  two  double  images.     The  value  of  the 

tangent  is  again  — , —  for  homonymous  double  images and  for  crossed  ones. 

a  ö        a  +  c  J  °    >   c — a  a— c 

"We  may  lessen  very  much  the  labor  of  the  measurement  of  the  horizontal  distance  apart,  of 
double  images,  if  we  employ  a  black  round  spot,  about  as  large  as  a  copper  coin,  upon  a  large 
sheet  of  stiff  white  pasteboard,  which  is  marked  on  its  center  with  a  horizontal  scale  in  inches 
and  lines.  The  patients  generally  see  the  double  image  on  the  paper  also,  and  know  how  to 
localize  it,  or  at  least  to  indicate  it,  when  a  vertical  thread  fastened  upon  the  cord,  and  which  may 
be  moved  from  side  to  side,  strikes  it.  We  then  have  only  to  read  off  the  distance  from  the  object. 
If  we  wish  the  difference  in  hight,  we  only  need  to  turn  the  card  at  a  right  angle  to  its  former 
position.  We  may  reckon  every  oblique  deviation  of  the  visual  line  from  the  ascertained  hight 
and  breadth. 

Any  considerable  meridian  deviations  should,  as  has  been  said,  be  also  estimated.  It  is  not  dif- 
ficult to  determine  these,  if  we  have  a  horizontal  adjustment  of  the  visual  line  and  a  vertical  vis- 
ual field.  We  then  only  require  a  vertical  line  as  an  object,  which  is  placed  in  the  median  plane. 
The  obliquely  appearing  double  image  is  projected  upon  the  card,  and  elongated  until  it  intersects 
the  object-line,  and  gives  the  angle  of  deviation  by  a  very  simple  operation.  If,  from  a  point  in 
the  double  image,  a  vertical  line  be  drawn  upon  the  line  of  the  object,  its  length  divided  by  the 
hight  of  the  right-angled  triangle  thus  enclosed  will  be  the  tangent. 


The  actual  position  of  the  appearance  is  still  not  decided  by  the  direction  alone. 
For  this  purpose  we  need,  besides,  the  proper  estimation  of  the  distance.  The 
assistances  to  a  decision,  as  to  the  distance  of  the  images  iu  the  principal  visual 
direction  or  line  of  the  two  retinal  centers,  are:  1,  the  knowledge  of  the  necessary 
voluntary  movement  of  the  eye  for  its  fixation ;  2,  the  required  straining  of  the 
accommodation  for  distinct  vision ;  3,  the  proportion  of  the  actual  size  of  the  object 
to  the  apparent  magnitude;  4,  the  air  and  light  perspective,  together  with  various 
sorts  of  other  probable  estimations.  They  are  generally  sufficient  to  form  a  proper 
judgment,  especially  when  the  distances  are  small. 

If  the  position  of  the  object  "fixed"  be  decided,  that  of  all  other  objects  lying 
in  the  common  visual  space  of  both  retinas,  and  formed  upon  them,  is  also  deter- 
mined. The  former  then  becomes,  as  it  were,  the  middle  point,  around  which 
the  remaining  positions  group  themselves,  in  accordance  with  unchanging  laws. 
Corresponding  positions  of  the  two  retinas  have  not  only  a  common  visual  direc- 
tion, that  is,  a  common  hight  and  breadth,  but  also  a  fixed  depth.     If  we  call  the 
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position  of  the  fixation-point  the  nuclear-point  of  the  visual  space,  and  a  nominal 
plane  falling  through  this  upon  the  principal  visual  direction,  the  nuclear  surf  ace  of 
the  visual  space,  we  may  say  that  all  points  of  both  retinas,  lying  to  the  nasal  side 
of  the  median  line,  have  a  positive  perception  of  depth,  all  to  the  temporal  side 
have  a  negative  one  ;  since  the  former  place  their  impressions  beyond  the  nucleus, 
the  latter  on  this  side,  at  a  distance  which  is  proportionate  to  the  distance  of  the 
images  apart,  reckoned  from  the  vertical  line  of  separation,  and  the  estimated  dis- 
tance of  the  nuclear  point.  The  hight  of  a  retinal  image  is  without  influence  upon 
the  perception  of  depth.  {Hering?) 

-This  law  shows  itself  absolutely  in  the  apparent  position  of  false  imnges,  that  is. 
of  double  images,  which,  on  simultaneous  vision  of  both  eyes,  proceed  from  one 
retina  only.  Then  crossed  false  images  always  appear  in  front,  while  homonymous 
ones  appear  behind  the  nuclear  surface  of  the  visual  space. 

In  binocular  retinal  images,  seen  singly,  the  apparent  distance  from  the  nuclear 
surface  is  proportionate  to  their  lateral  distance  apart.  In  accordance  with  this, 
every  thing  appears  in  the  nuclear  surface  of  the  visual  space,  which  is  formed  and 
seen  singly  on  corresponding  portions  of  the  two  retinas,  or  npon  parts  at  an 
unequal  hight,  but,  at  the  same  distance,  on  the  same  side  of  the  median  line.  On 
the  contrary,  every  thing  appears  without  the  nuclear  surface  of  the  visual  space, 
which  is  formed  upon  both  retinas  at  an  irregular  distance,  or  upon  opposite  sides 
of  the  median  line,  and  is  perceived  as  a  single  object.  The  apparent  distance  of  the 
binocular  image,  seen  singly,  from  the  nuclear  surface,  is  the  greater,  the  greater  its 
estimated  distance,  and  the  greater  the  difference  in  breadth  of  the  horizontal  line, 
upon  which  the  two  retinal  images  lie.  The  image  appears  in  front  of  the  nuclear 
surface,  if  the  breadth  of  the  temporal  meridian  of  one  retina  be  greater,  behind  the 
nuclear  surface  when  the  contrary  is  the  case.  That  which  is  formed  upon  pairs  of 
horizontal  sections,  that  is,  on  nasal  or  temporal  retinal  halves  of  the  same  breadth, 
and  which  is  seen  singly,  appears  in  the  same  distance  from  the  nuclear  surface  of 
the  visual  space ;  in  front  of  the  latter,  if  equal  horizontal  meridians  of  the  two 
outer  retinal  halves  are  met,  and  behind  it,  if  equal  horizontal  meridians  of  the  two 
inner  retinal  halves  are  encountered.     (Hering.) 

The  physiological  laws,  according  to  which  the  impressions  received  on  the  dif- 
ferent parts  of  the  retina  localize  themselves  around  the  nuclear  point  of  the  visual 
space,  are  approximately  in  consonance  with  the  purely  physical  laws  according  to 
which  the  homocentric  rays  of  light  proceeding  from  objects  are  projected  in  the 
form  of  an  image  upon  the  retinas.  The  consonance  is  almost  complete,  in  respect 
to  distant  objects.  Tet  the  subjective  or  apparent  and  actual  position  of  objects 
close  at  hand,  correspond  quite  exactly.  This  is  especially  true  of  objects  seen  in 
the  middle  portion  of  the  common  visual  space,  to  which  the  attention  is  almost 
exclusively  called.  But  the  further  an  object  is  removed  toward  the  periphery,  the 
greater  is  the  disproportion,  but  the  less  also  the  distinctness  of  the  perception,  and 
consequently,  the  impairment  of  vision  caused  by  the  want  of  consonance  in  the 
apparent  and  actual  position.  Strictly  speaking,  the  fixation-point  only  can  be  seen 
in  its  true  position.     (Hering.) 

For  example,  the  head  being  erect,  and  the  visual  plane  perpendicular,  let  the  middle  line  of 
a  sheet  of  paper,  suspended  very  near  and  lying  perpendicular  to  the  horizon,  be  "  fixed;'  or  looked 
upon  by  the  patient.  The  paper,  presupposing  a  proper  estimation  of  its  distance,  evidently  lies 
in  the  nucleaf  surface  of  the  subjective  visual  space.  A  second  point  on  the  sheet,  to  the  left,  in 
an  horizontal  direction  from  the  point  of  fixation,  will  project  its  image  in  both  the  retinas,  at  a 
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point  deviating  to  any  point  to  the  right  from  the  middle  point,  and  these  points  will  not  be  in 
consonance,  inasmuch  as  the  breadth  of  the  right  is  less  than  that  on  the  left.  In  accordance 
with  this,  the  point  indirectly  seen  can  not  appear  in  the  nuclear  surface  of  the  visual  space, 
that  is,  in  its  true  position,  but  must  be  the  farther  removed  from  the  visual  surface,  the  farther 
it  stands  in  reality  from  the  fixation-point,  since  with  it  the  disparity,  that  is,  the  difference  in 
breadth  of  the  two  retinal  images,  increases.  But  what  is  true  of  one  point  is  also  true  of  all  the 
points  in  a  horizontal  row  made  on  a  sheet  of  paper.  Such  a  row  must  be  presented  as  a  curve 
passing  through  the  fixation-point,  which  turns  its  convexity  toward  the  eyes.  But  the  individual 
points  of  such  a  curve  are  formed  upon  identical  portions  only  of  the  two  retinas,  and  appear 
entirely  in  the  nuclear  surface  of  the  subjective  visual  space,  that  is,  as  horizontal  lines  on  the 
sheet  of  paper.  The  results  of  carefully-conducted  physiological  experiments  correspond  to  this. 
(Hering.') 

The  physical  laws,  according  to  which  the  images  of  objects  lying  excentrically, 
are  projected  upon  both  retinas,  necessarily  involve  the  fact,  that  binocular  single 
vision  can  not  be  connected  with  identical  impressions  on  corresponding  points  of 
both  retinas.  If  this  were  the  case,  only  those  points  in  the  visual  field  could  be 
seen  singly,  which  lie  in  certain  lines  and  surfaces  through  the  point  of  fixation. 
But  this  contradicts  common  experience  and  the  results  of  more  exact  physiological 
investigations,  and  it  is  especially  disproved  by  the  optical  effect  of  the  stereoscope. 
We  can  only  say  that  binocular  single  vision  of  corresponding  portions  of  the  two 
retinas  actually  occurs,  that  it  is  to  some  extent  obligatory,  since  no  kind  of  prac- 
tice, or  artificial  assistance,' renders  it  possible  to  see  the  two  simultaneous  irritations 
of  such  points,  at  the  same  time,  separated,  near  or  behind  each  other.  We  may 
also  say  that  the  power  of  the  single  sensation  extends  to  different  parts  of  both 
retinas,  and  may  be  here  called  facultative,  since  practice  and  all  kinds  of  artificial  as- 
sistances cause  an  object  originally  seen  single,  to  appear  separated  into  two  false 
images.  Still  more,  single  vision  with  disconsonant  retinal  positions  is  one  of  the 
requirements  for  the  solid  vision  of  objects.  {Hering.) 

A  line  or  surface  drawn  through  the  point  of  fixation, «all  of  whose  points  are  formed  upon 
corresponding  parts  of  the  two  retinas,  is  called  a  horopter.  All  objects  seen  at  the  same  glance 
with  both  eyes  appear  to  be  in  the  plane  of  the  horopter.  [The  horopter,  from  opos,  boundary,  and 
oiTTOfiui,  I  see,  is  defined  to  be  a  line  drawn  from  the  point  of  intersection  of  the  optic  axes,  and 
parallel  to  the  line  joining  the  centers  of  the  two  pupils ;  the  plane  of  the  horopter  to  be  a  plane 
passing  through  this  line  at  right  angles  to  that  of  the  optic  axes.  {Mackenzie,  according  to  Aguilo- 
nius.)]  A  surface  passing  through  the  point  of  fixation,  all  of  whose  points  are  formed  upon  corre- 
sponding horizontal  meridians  of  the  two  retinas,  is  called  the  horizontal  horopter.  It  is,  for  objects 
at  a  short  distance,  always  a  surface  of  the  second  degree.  If,  for  example,  the  vertical  line  of  sepa- 
ration lies  vertical  to  the  plane  of  vision,  the  horizontal  horopter  is  a  cylindrical  surface  passing 
through  Müller' s  horopter-circle,  and  perpendicular  to  the  visual  plane.  If  the  vertical  lines  of 
separation  converge  above  the  horizontal  horopter,  it  becomes  a  conical  surface,  with  its  apex 
pointing  upward,  if  there  be  a  symmetrical  convergent  position  of  the  visual  lines.  In  the  same 
way,  the  sum  of  the  outer  points,  which  project  their  images  upon  corresponding  oblique  sections 
of  the  two  retinas,  but  in  general  upon  disconsonant  horizontal  meridians,  is  designated  as  an  ob- 
lique horopter.  This  always  forms,  for  objects  at  a  short  distance,  a  surface  of  the  second  degree, 
which,  in  the  simplest  case,  passes  into  two  planes,  intersecting  each  other.  There  are,  besides, 
in  the  outer  space  numerous  rectilineal  surfaces  of  the  second  degree,  which  are  so  drawn  that 
each  straight  line  contained  in  them  is  formed  upon  corresponding  points  of  both  retinas.  These 
are  the  so-called  partial  horopters.  By  a  total  horopter  we  understand  the  meridian  between  a 
horizontal  and  oblique  horopter.  For  short  distances,  the  visual  line  being  strongly  converged, 
it  is  always  a  line  whose  form  and  position  vary  according  to  circumstances.  On  looking  at 
objects  at  a  greater  distance,  the  difference  in  breadth  and  bight  of  the  portions  of  the  two  retinas 
met  by  homocentric  rays,  disappears  more  and  more ;  the  visual  field,  as  a  whole,  becomes  an 
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horopter,  that  is,  every  thing  appears  iu  the  nuclear  surface  of  the  visual  space,  and  the  transposi  - 
tion  of  the  individual  objects  at  various  depths,  is  the  result  of  an  estimation  which  is  induced  by 
the  perspective,  and  which  is  also  the  determining  measure  iu  monocular  perceptions  of  depth. 
[Hering.) 

It  remains  still  to  be  remarked,  that  we  are  only  conscious  of  voluntary  move- 
ments of  the  eyes.  This  is  not  the  case  in  passive  and  involuntary  movements, 
therefore  objects  seen  under  their  influence  appear  to  be  moving,  whether  they 
actually  move  or  are  at  rest.  This  is  the  cause  of  the  dizziness  that  is  apt  to  occur 
after  rapid  turnings  and  unusual  passive  movements  of  the  body,  e.  g.  on  a  ship,  in  a 
swing,  &c. 

Since  the  involuntary  and  passive  movements  of  the  eyes  are  not  directly  per- 
ceived, the  judgment  as  to  the  position  of  the  visual  field,  as  to  the  rest  and  move- 
ment of  the  objects,  is  confused;  all  the  objects  in  the  visual  field,  and  the  field  itself, 
appear  in  motion,  and  this  is  vertigo.  In  the  same  manner  the  vertigo  is  explained, 
which  occurs  in  paralysis,  spasmodic  contraction,  or  after  division  of  single  muscles 
of  the  eye. 

Since,  under  such  circumstances,  the  effect  of  the  straining  of  certain  muscles 
becomes  entirely  different  from  what  it  may  have  been  formerly,  the  estimation 
of  the  relative  position  of  the  visual  field,  and  of  the  rest  and  movement  of  objects, 
is  considerably  impaired. 

Nosology. — The  impairment  of  the-»  functions  of  the  muscles  of  the  eye,  is 
sometimes  the  evidence  of  abnormal  conditions  of  association  of  single  muscles,  or 
groups  of  muscles.  Sometimes  it  is  spasm,  in  the  strict  sense  of  the  word,  and  again 
it  may  be  paralysis. 

1.  Strabismus  is  to  be  classed  among  the  abnormal  conditions  of  the  first  variety. 
Here  there  is  a  certain  overbalancing  of  one  of  the  muscles  of  the  eye,  in  the  asso- 
ciated movements  of  the  two  globes,  exercised  temporarily  or  permanently.  This 
causes  the  visual  lines  not  to  be  directed,  at  the  same  time,  on  some  one  point  of  the 
visual  field,  but  makes  one  of  them  shoot  by  it,  always  in  the  course  of  the  affected 
muscle.  It  thus  appears  deviated  in  a  certain  direction,  and  generally  in  proportion 
to  the  amount  of  the  overbalancing,  in  quite  a  constant  angle. 

2.  The  stability  of  this  angle  in  connection  with  the  little  impairment  of  the 
movements  of  the  eye,  distinguishes  strabismus  from  luscitas.  In  this  latter  disease 
the  power  of  motion  in  the  globe  is  more  or  less  limited,  and  in  the  severest  cases 
the  globe  is  perfectly  rigid.  The  diseased  eye  does  not  therefore  properly  follow 
the  movements  of  the  healthy  one.  It  remains  behind,  especially  in  certain  direc- 
tions of  the  axes,  and  thus  it  occurs,  that  its  visual  lines,  in  the  various  movements 
of  the  healthy  eye,  constantly  change  the  angle  of  deviation.  Luscitas  is,  besides, 
never  an  independent  disease,  but  always  a  mere  symptom,  and  of  very  different 
conditions.  Some  of  these  morbid  conditions  are :  lessening  in  size  and  staphylo- 
matous  distension  of  the  globe,  deposits  upon  the  outer  wall  of  the  globe,  tumors  in 
the  orbit,  contractions  of  the  orbit,  and  various  diseases  of  the  muscles,  especially 
spasm  and  paralysis. 

3.  It  should  not  be  overlooked,  at  this  point,  that  the  conformation  of  the  eyes, 
under  certain  circumstances,  may  cause  an  apparent  oblique  position  of  the  axes,  or 
a  seeming  strabismus.  If  the  angle,  which  the  visual  lines  make  with  the  corneal 
axis,  be  larger  than  normal,  the  centers  of  the  cornea  will  evidently  deviate  out- 
ward on  fixation  of  distant  objects ;  that  is,  in  a  parallel  position  of  the  visual  lines. 
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In  hypermetropia,  where  this  angle  is  very  large,  the  deviation  is  not  unfrequently 
very  striking.  It  has  been  already  said,  that  in  great  myopia,  as  long  as  binocular 
vision  exists,  there  is  often  a  very  marked  convergence  of  the  corneal  axes.  It 
appears  as  if  the  incongruent  strabismus  of  the  older  authors,  and  the  apparent 
strabismus  recently  referred  to  incongruity  of  the  retina  (Graefe,  Alf.  Graefe), 
belonged  to  this  category.     (Donders.) 

4.  A  particular  impairment  of  the  functions  of  the  muscles  of  the  eye,  similar 
to  paralysis  agitans,  is  nystagmus,  also  called  instabilitas  oculorum. 

Just  as  in  strabismus,  with  which  nystagmus  is  frequently  combined,  the  move- 
ments of  the  eye  are  free  in  every  direction.  The  patient,  however,  is  not  able  to 
quietly  fix  the  visual  line  on  one  point.  Both  eyes  have  a  wavy  motion  when 
fixation  is  attempted,  and  when  the  gaze  is  not  fixed  on  any  definite  point,  the  eyes 
are  also  kept  in  a  state  of  oscillation  by  the  exceedingly  rapid  and  almost  rhythmical 
alternating  contractions  of  antagonistic  pairs  or  entire  groups  of  muscles. 

The  nature  of  this  condition  is  not  explained.  Nystagmus  is,  however,  certainly  to  be 
ascribed  to  morbid  conditions  of  innervation.  But  these  are  certainly  different  from  those  which 
lie  at  the  basis  of  spasm  in  the  strict  sense  of  the  word,  the  tremulous  movements  of  the  octo- 
genarian, the  intemperate  person,  of  opium-eaters,  those  occurring  in  lead-poisoning,  and  para- 
lysis agitans.  The  fact  of  the  voluntary  movement  of  the  eyes  in  certain  directions,  is  evidence 
against  the  idea  of  spasm,  as  well  as  all  that  which  renders  it  impossible  to  consider  it  iden- 
tical with  trembling  of  the  limbs,  namely,  the  entirely  different  causes,  its  exclusive  occurrence 
in  the  earliest  periods  of  childhood,  the  regularity  and  constancy  of  the  symptom,  the  complete 
congrnity  in  the  movements  of  both  eyes,  and  the  fact  that  nystagmus  generally  exists  through 
life  without  change. 

5.  True  spasm  rarely  occurs  in  all  the  six  muscles  of  the  eye  at  one  time. 

Clonic  spasms  are  sometimes  observed  under  the  form  of  excursive  movements,  as  symptoms 
of  lead-poisoning;  in  cerebral  and  meningeal  disease,  and  particularly  in  children,  as  an  accom- 
paniment of  basilar  meningitis;  in  chorea,  &c. 

Tonic  spasm  of  the  muscles  of  the  eye  occurs  as  a  symptom  of  tetanus,  of  epilepsy,  of  eclamp- 
sia, in  extremely  exceptional  cases  as  a  purely  local  disease,  in  consequence,  of  injuries  in  the 
region  of  the  eye,  or  of  the  eye  itself.  All  the  ocular  muscles  then  generally  appear  spasmodi- 
cally contracted,  or  at  least  the  most  of  them  {opMIialm,ospasmv.s,  tetanus  oculi).  The  globe,  in  the 
latter  case,  looks  fixedly  forward,  or  somewhat  obliquely.  It  has  generally  receded  into  the  orbit, 
and  at  times  so  much  so,  that  the  conjunctiva  lies  over  the  cornea  in  folds  [enoplithalmos  spasti- 
cus).  The  lids  are  then  generally  wide  open,  more  rarely  spasmodically  closed,  but  in  all  cases 
immovable.  The  spasrnodic  affection  of  the  palpebral  muscles  is  seen  by  this  latter  symptom; 
at  times  there  is  spasm  of  the  levator,  at  others  of  the  orbicularis. 

Spasm  of  the  orbicularis  muscle  of  the  lid  is  very  common.  It  appears  both  in 
a  clonic  and  tonic  form. 

Clonic  spasm  in  the  orbicularis  is  often  confined  to  individual  bundles,  and  causes  a 
peculiar  tremulousness  connected  with  a  drawing  sensation  of  individual  parts  of  the  lids.  In 
other  cases  the  whole  muscle  is  affected  with  clonic  spasm.  The  result  is  then  the  so-called 
nictitation,  spasmodic  winking,  a  rapid  variation  between  shutting  and  closing  the  lids,  but  in 
which  the  latter  action  always  predominates,  because  it  is  accomplished  with  more  power,  and  is 
done  very  quickly,  while  opening  the  lids  is  done  slowly  and  imperfectly.  It  is  frequently  only 
the  result  of  habit. 

Tonic  spasm  of  the  orbicularis  (Jilepliaro-spasm)  is  sometimes  continuous,  lasting 
for  days  and  weeks,  and  even  months,  during  the  waking  hours  of  the  patient.  At 
times  it  appears  in  spontaneous  attacks.     It  is  frequently  excited  by  certain  external 
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influences,  and  may  be  interrupted  by  others.  It  is  generally  so  severe  that  it 
requires  great  force  to  open  the  lids,  and  this  induces  severe  pain.  Not  trnfre- 
quently  it  must  be  ascribed  to  intracranial  disease :  it  generally  has  a  peripheral 
origin. 

It  is  then  to  be  referred  to  abnormal  reflex  action  on  the  part  of  one  of  the 
branches  of  the  fifth  pair.  The  point  of  origin  is  often  a  diseased  center  in  some  part 
of  the  ramification  of  the  trifacial,  and  its  continuance  is  connected  with  this,  since 
it  disappears  when  the  main  affection  is  cured,  or  at  least  when  the  excited  con- 
dition of  the  sensory  nerves  is  removed.  Occasionally,  however,  the  spasm  continues 
after  the  primary  morbid  process  has  been  subdued.  It  perhaps  even  increases  or 
extends  upon  other  nerve-tracts,  and  finally  crops  out  in  epileptiform  attacks. 
(Graefe.) 

Not  unfrequently  blepharo-spasm  arises  without  having  any  evident  diseased 
center.  It  has,  from  the  beginning,  the  characteristics  of  an  independent  disease 
(idiopathic  blep7iaro-spas?7i.  Arlt.)  In  cases  of  the  latter  kind,  it  appears  as  if 
the  proximate  cause  were  to  be  looked  for  in  a  kind  of  muscular  hyperesthesia ; 
that  is,  in  a  morbidly  excited  condition  of  those  delicate  nerve-twigs  which  run 
backward  from  the  branches  of  the  fifth  pair  to  the  orbicularis  palpebrum,  and 
ramify  in  it.  ( Graefe.)  "We  very  frequently  find  places  in  the  branches  of  the  tri- 
facial on  the  forehead,  cheeks,  &c,  which  only  need  to  be  pressed  upon  in  order  to 
excite  spasm,  which  lasts  as  long  as  the  pressure  is  exerted.  But  where  we  can 
not  find  such  a  point  of  pressure,  the  supposition  is  not  entirely  unjustified  that  the 
seat  of  the  disease  is  at  a  less  accessible  point,  and  therefore  can  not  be  located  with 
certainty.  It  is  remarkable  that  the  employment  of  certain  muscles  will  some- 
times break  up  blepharo-spasm ;  for  instance,  the  action  of  whistling.    (Arlt.) 

The  sensory  nerves  of  the  cornea  and  conjunctiva  most  frequently  reflect  their  pathological 
conditions  of  excitation  on  the  orbicularis ;  hence  blepharo-spasm  is  almost  always  a  symptom  in 
a  keratitis  accompanied  by  great  ciliary  irritation.  If  the  cornea  be  injured,  or  a  foreign  body 
remains  in  the  conjunctival  sac,  it  is  then  accompanied  by  photophobia,  and  not  unfrequently 
causes  entropion.  It  usually  subsides  with  the  removal  of  the  irritation,  and  rarely  leaves 
a  very  obstinate  muscular  hypersesthesia  behind.  In  other  cases  the  spasmodic  irritation,  or  the 
muscular  hypersesthesia  caused  by  the  blepharo-spasm,  proceeds  from  the  frontal  nerve.  This 
is  very  sensitive  to  pressure  (Secondi),  or  a  true  supraorbital  neuralgia  exists,  each  of  whose 
attacks  ends  with  spasm  of  the  lids,  and  in  the  subsequent  course  of  the  disease  is  less  and  less 
painful,  while  the  spasms  increase  in  severity  and  duration.  In  one  case  the  affection  originated 
in  the  lingual  nerve.  There  was  an  extensive  ulcer;  on  pressing  this,  spasm  was  immediately 
excited.  In  another  case  the  lingual  and  inferior  maxillary  nerves  were  the  points  of  origin  of  the 
blepharo-spasm.    (Graefe.) 

The  treatment  is  evidently  to  be  directed  toward  the  subjugation  of  the  main  disease,  and 
lessening  the  nervous  irritability.  Hypodermic  injections  of  morphia,  in  the  vicinity  of  the  frontal 
nerve,  or  at  any  point  of  pressure,  are  particularly  to  be  recommended.  (Graefe.)  Their  use  is 
only  palliative,  simply  acting  as  far  as  the  lessening  of  the  nervous  irritation  may  favor  resolution 
of  the  morbid  conditions.  It  accomplishes  the  most,  however,  when  the  spasm  depends  on  sim- 
ple muscular  hypersesthesia,  when  it  has  arisen  spontaneously,  or  remains  after  the  subsidence  of 
some  other  disease.  The  result  is  then  not  unfrequently  a  true  cure.  The  remedy  often  proves  effi- 
cacious in  the  existence  of  supraorbital  neuralgia  and  of  blepharo-spasm  depending  upon  it.  When 
it  fails,  in  many  cases,  we  may  expect  favorable  results  from  the  constant  current  of  electricity, 
especially  in  cases  that  are  connected  with  neuralgia.  (Rernak.)  As  a  last  resort  in  cases  of  the 
latter  kind,  the  division  of  the  affected  branch  of  the  fifth  pair  may  be  tried.  It  often  is  of  real 
assistance  without  causing  the  permanent  loss  of  sensibility  in  the  part.  Unfortunately,  how- 
ever, it  is  'not  entirely  reliable,  since  with  the  return  of  sensation  the  spasm  often  returns. 
Excision  of  a  part  of  the  nerve  does  not  render  the  cure  any  more  certain  than  its  division. 
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Spasms  confined  to  the  levator  palpebral  siiperioris,  are  only  very  rarely  observed. 
They  appear  as  spastic  lagophthalmos  (spasmodic  hare's-eye),  that  is,  there  is  a  draw- 
ing upward  of  the  upper  lid,  and  a  very  wide  opening  of  the  palpebral  fissure  pro- 
duced by  this.-  The  great  resistance  which  the  lid  offers  to  any  external  force  acting 
upon  it,  is  then  very  characteristic. 

6.  In  contrast  with  spasms,  paralyses  of  the  muscles  of  the  eye  are  quite  fre- 
quently observed.  They  should  be  carefully  distinguished  from  the  "  insufficiencies  " 
which  play  a  part  in  the  anomalies  of  binocular  vision.  Insufficience  is  actually  no 
disease,  but  only  a  kind  of  weakness,  a  lessening  of  power  which  renders  certain 
muscles  or  groups  of  muscles  unable  to  answer  great  requirements  made  of  them. 
For  example,  they  are  unable  to  maintain  certain  directions  of  the  axes,  which  require 
an  extraordinary  expenditure  of  force  from  certain  muscles.  (See  section  on  Asthen- 
opia.) In  paralysis,  not  only  the  force .  with  which  a  muscle  contracts  is  limited, 
but  also  the  amount  of  the  retraction  is  limited,  and  hence  the  excursive  power  of 
the  globe  in  the  course  of  the  affected  muscle  is  lessened. 

The  degree  of  the  paralysis  is  of  course  exceedingly  variable.  The  extent  of  the 
paralyzed  portion  also  varies  greatly.  Undoubtedly,  parts  of  a  single  muscle  may 
fall  into  a  state  of  paralysis.  Again,  we  frequently  find  groups  of  muscles,  and 
occasionally  even  all  the  muscles  of  the  eye,  more  or  less  completely  paralyzed. 
Not  very  unfrequently  the  paralyzed  region  extends  far  beyond  the  orbit. 

Paralysis  of  the  muscles  of  the  eye  is  most  frequently  found  combined  with  para- 
lysis of  the  elevator  of  the  upper  lid.  The  result  is  then  the  so-called  ptosis,  falling 
down  of  the  upper  eye-lid,  an  inability  to  elevate  it  sufficiently  and  thus  to  widely 
open  the  palpebral  fissure.  This  affection  also  appears  sometimes  as  an  independent 
disease,  and  then  can  not  always  be  referred  to  hindrance  of  conduction  in  the  nerve- 
trunks  belonging  to  it,  but  occasionally  it  depends  upon  congenital  deficiency  or 
variously-caused  disturbances  of  nutrition  in  the  muscle  itself. 

Paralytic  ptosis  should  be,  besides,  well  distinguished  from  sinking  of  the  lid  as  a  result  of 
increased  resistance.  Such  fallings  of  the  lids  are  constant  symptoms  in  inflammatory  or  hyper- 
trophic swelling  of  the  conjunctiva,  of  the  integument  of  the  lid,  and  of  the  accompanying  sub- 
cutaneous or  submucous  loose  connective  tissue.  It  is  also  always  found  in  epicanthus  and  epi- 
blepharon,  that  is,  in  congenital  excessive  development  of  the  integument  in  the  inner  angle  of 
the  lid,  which  at  times  goes  so  far  that  the  canthus,  and  even  a  part  of  the  inner  half  of  the  palpe- 
bral fissure,  is  actually  covered.    (Ammon,  Graefe.) 

Complications  with  paralysis  of  the  orbicularis,  supplied  by  the  seventh  pair,  are 
more  rare.  But  a  paralysis  of  this  muscle  often  occurs  as  an  independent  muscular 
affection,  as  well  as  in  consequence  of  hindrances  in  conduction  to  the  facial  nerve. 
Lower  grades  of  paresis  often  betray  themselves  only  by  the  inability  to  close  the 
lids  powerfully,  or  to  throw  the  integument  into  numerous  folds,  as  well  as  by 
marked  impairment  in  the  conduction  of  the  tears,  which  may  be  often  removed  by 
slitting  up  the  lachrymal  canaliculi.  In  severe  grades  the  closure  of  the  lids  is 
impossible.  "When  the  levator  is  not  in  action,  for  example  during  sleep,  the  palpe- 
bral fissure  remains  half  open,  the  upper  eye-lid  lies  loosely  on  the  globe,  while  the 
lower  lid  generally  stands  off  from  the  globe,  or  is  even  everted.  Therefore 
a  greater  portion  of  the  surface  of  the  eye-ball  remains  exposed  (paralytic  or  atonic 
lagophthalmos).  A  paralysis  of  both  muscles,  blepharoplegia,  is  always  a  symptom 
of  an  extended  pathological  process  in  the  interior  of  the  cranium.  It  is,  on  the 
whole,  a  rare  disease. 
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1.    Strabismus  —  Squint. 

Symptoms. — This  affection  is  characterized  oy  the  deviation  of  a  visual  line  in 
the  course  of  certain  muscles,  and  at  an  angle  which  is  almost  unchangeable  in  any 
given  case.     The  moMlity  of  the  glooes  is  at  the  same  time  almost  unrestricted. 

1.  The  deviation  is  generally  in  the  course  of  an  internal  rectus  muscle.  The 
visual  axes  converge  excessively,  and  odc  of  them  shoots  hy  the  ohject.  The  stra- 
hismus  is,  then,  internal — convergent.  An  external  rectus  does  not  so  often  over- 
balance its  partner.  The  two  visual  axes  intersect  behind  the  object,  incline  toward 
each  other  at  too  small  an  angle,  or  become  parallel,  or  even  diverge.  The  strabis- 
mus is  then  external,  and  may  be  at  the  same  time  convergent,  parallel,  or  divergent. 
In  rare  cases,  the  visual  axes  turn  upward  or  downward.  Then  there  is  almost 
always  a  deviation  to  the  inner  or  outer  side:  not  only  one  single  rectus,  but  a  group 
of  muscles,  have  a  preponderance. 

2.  The  faulty  position  of  the  optic  axis,  directed  toward  the  object  of  fixation,  in 
many  cases,  shows  itself  constantly  in  the  same  eye.  The  strabismus  is  then  one- 
sided, monocular.  The  deviation  may  occur  constantly,  or  only  under  particular 
circumstances ;  then  the  strabismus  is  permanent,  continued,  or  intercurrent — peri- 
odical. 

In  other  cases,  sometimes  either  eye  deviates,  while  the  other  is  fixed;  then  the 
strabismus  is  double,  binocular,  alternating ;  at  the  same  time,  it  is  also  occasionally 
continued,  occasionally  intercurrent,  and  it  also  varies  in  so  fai*  as  the  right  adjust- 
ment and  deviation  of  this  or  that  eye  follows  fixed  laws,  and  corresponds  to  exist- 
ing circumstances,  or  is  actually  or  apparently  accidental. 

Cases  frequently  occur  in  which  the  eye,  when  not  fixed,  shows  no  marked  deviation,  but  this 
occurs  as  soon  as  a  certain  object,  whether  near  or  distant,  is  sharply  looked  upon,  or  the  indi- 
vidual becomes  mentally  excited.  Still  more  frequently  stands  squint  in  evident  connection 
with  muscular  association  required  for  fixing  objects  at  certain  distances  and  positions.  It  only 
appears  when  the  muscle  of  accommodation  is  made  very  tense,  or  very  much  relaxed,  when  near 
or  distant  objects,  or  those  in  a  certain  lateral  direction,  are  regarded. 

In  alternating  squint,  it  very  often  occurs  that  one  eye  always  squints  in  the  fixation  of 
near  objects,  and  the  other  one,  when  distant  ones  are  looked  upon.  In  looking  at  objects 
placed  in  a  certain  lateral  direction  in  the  visual  field,  it  may  always  be  one  particular  eye  that 
deviates. 

3.  The  angle  of  squint  varies  in  size  exceedingly  in  different  cases,  but  in  any  one 
case  it  only  varies  within  certain  bounds.  It  is  the  difference  between  the  two  angles 
which  the  visual  axis  of  the  squinting  eye  actually  makes  with  the  base-line,  and  tire 
one  it  would  actually  make  on  proper  adjustment  to  the  object  fixed,  as  far  as  this 
difference  maybe  due  to  the  excess  of  power  in  the  squinting  muscle  over  its  partner 
of  the  opposite  side. 

This  latter  factor  is  important  in  the  definition  of  the  angle  of  strabismus.  We  should  not  over- 
look the  fact,  that  voluntary  enlargement  of  the  angle  of  deviation  is  just  as  possible  to  a  patient  with 
strabismus  as  voluntary  squinting  to  a  person  with  normal  sight,  and  that  squinting  persons  often 
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make  use  of  this  power.  Indeed,  in  the  attempt  to  produce  double  images,  an  increase  of  the 
deviation  often  occurs.  "We  observe  the  same  thing  in  far-sighted  persons,  when  they  attempt  to 
see  an  object  distinctly,  which  lies  within  their  near  point.  Their  squinting  eye  then  deviates 
internally  far  more,  in  order,  on  looking  at  distant  objects,  again  to  return  to  the  position  to  which 
the  simple  excess  in  power  of  the  squinting  muscle  directs  them.  {Mooren.)  In  great  myopia,  an 
increase  in  the  deviation  outward  follows,  when  it  is  intended  to  diminish  the  refraction  of  the  fix- 
ating eye.  We  can  not  say  that  the  angle  of  squint  has  increased,  for  this  remains  the  same ;  but 
the  angle  of  deviation  has  become  larger,  in  consequence  of  voluntary  excessive  tension  of  the 
squinting  muscle.  A  similar  state  of  things  occurs  in  paralytic  strabismus,  or,  if  in  old  strabis- 
mus of  a  high  grade,  the  squinting  muscle  has  already  become  very  much  degenerated,  but  its 
opponent  is  atrophied  and  weaker.  If,  then,  an  object  be  displaced  laterally  from  the  median 
plane,  in  the  course  of  the  squinting  muscle,  the  angle  of  deviation  remains  the  same,  or  decreases 
somewhat.  On  the  other  hand,  it  increases  very  much  when  the  object  is  moved  to  one  side  in 
the  course  of  the  paralytic  muscle,  or  of  the  opponent  contending  with  the  rigid  squinting  muscle. 
Then,  again,  the  angle  of  squint  is  not  changed,  but  only  the  angle  of  deviation.  This  does  not 
occur  by  means  of  the  excess  of  power  of  the  squinting  muscle,  but  on  account  of  other  conditions 
which,  in  respect  to  the  strabismus,  may  be  called  accidental. 

It  would  be  a  serious  error  to  confound  the  angle  of  squint  and  the  angle  of  convergence  of  the 
visual  axes  with  each  other.  The  latter  varies  in  strabismus,  as  in  a  normal  condition,  according 
to  the  distance  of  the  object  viewed  or  "  fixed." 

On  account  of  the  stability  of  the  angle  of  squint,  under  ordinary  circumstances, 
the  squinting  eye  follows  the  fixating  one  in  all  its  movements  in  such  a  way,  that 
one  visual  axis  always  shoots  by  the  object  at  a  certain  number  of  degrees.  If, 
therefore,  the  sound  eye  be  covered,  and  the  strabismic  one  be  compelled  to  direct  its 
visual  axis  on  the  point  of  fixation,  the  former  is  immediately  deviated.  This  sec- 
ondary deviation  is  generally  quite  as  far  as  that  of  the  squinting  eye,  in  fixation 
with  the  healthy  one.  It  always  occurs  in  a  reversed  direction,  i.  e.  in  convergent 
strabismus,  inward  ;  in  divergent  strabismus,  outward,  &c. 

This  phenomenon  is  generally  most  marked  in  monocular  strabismus,  where,  under  ordinary 
circumstances,  one  eye  is  always  fixed,  and  the  other  appears  deviated.  This  form  of  squint  has, 
therefore,  been  called  concomitant. 

The  peculiar  relations  between  the  two  visual  axes  furnish  important  aids  in 
deciding  the  existence  of  a  strabismic  deviation,  its  affection  of  one  or  both  eyes,  the 
constancy  and  periodicity  of  the  squint,  as  well  as  the  influence  which  the  distance 
of  the  objects  fixed,  and  their  relative  position,  have  upon  the  occurrence  of  the 
strabismus. 

For  this  purpose,  the  surgeon  places  himself  directly  opposite  the  squinting  patient, 
and  causes  him  to  "fix"  some  small  object,  which  is  alternately  brought  toward 
and  removed  from  him,  ia  his  median  plane  of  vision,  or  is  moved  in  a  circle  per- 
pendicular to  this.  The  deviation  of  one  eye  then  appears  quite  plainly.  We, 
however,  succeed  much  more  certainly,  if,  with  first  one  and  then  another  position 
of  the  object,  one  eye  and  then  the  other  is  covered  by  the  hand  or  a  shade.  If  the 
strabismic  eye  be  covered,  it  will  keep  its  position  unchanged,  as  well  as  the  healthy 
eye.  But  if  the  fixating  one  be  covered,  the  circumstances  are  generally  reversed,  and 
remain  so,  so  long  as  the  eye  which,  under  the  existing  circumstances,  does  not 
squint,  is  hindered  in  its  fixation;  but,  at  the  moment  the  hand  is  removed,  the 
strabismic  eye  springs  back  into  its  false  position,  while  the  other  again  assumes  the 
fixation  of  the  object. 

Exceptions  to  this,  however,  occur.  In  concomitant  strabismus  it  sometimes  happens  that 
when  the  squinting  eye  has  become  the  one  engaged  in  fixation,  on  account  of  covering  l*he 
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healthy  one — that  is,  after  the  latter  has  been  uncovered — it  retains  its  position,  at  least  for  a  time. 
In  alternating  strabismus  this  occurs  quite  frequently.  The  squinting  eye  is  in  many  cases 
mechanically  hindered  by  degeneration  of  the  squinting  muscle,  or  weakness  of  its  opponent,  from 
fixing  objects,  or  is  unable  to  do  so  on  account  of  great  amblyopia. 

The  above-described  condition  of  both  eyes  is  a  valuable  aid  in  distinguishing  an 
actual  strabismus  from  an  apparent  one.  In  the  latter  the  deviation  of  both  eyes  is 
generally  the  same ;  in  other  words,  it  is  symmetrical.  The  position  of  the  globe  to 
the  object  of  fixation  does  not  change,  whether  one  or  the  other  be  covered,  since 
both  eyes  "fix,"  and  finally,  in  consequence  of  this,  binocular  vision  results,  with 
proper  estimation  of  the  solidity  of  objects. 

The  probable  size  of  the  angle  of  squint  may  be  measured  from  the  magnitude 
of  the  excursion  which  the  eye  makes  in  the  experiment  mentioned.  This  is  prac- 
tically of  great  importance,  since  the  amount  of  the  deviation  has  very  much  to  do 
with  the  prognosis  and  treatment. 

On  the  other  hand,  the  reciprocal  position  of  the  vertices  of  the  two  corneas,  affords  no  trust- 
worthy means  of  such  an  estimation,  unless  the  position  of  the  optical  centers,  that  is,  the  angle 
which  the  visual  lines  make  with  the  long  corneal  axis,  has  been  accurately  determined.  The 
neglect  of  this  has  already  induced  many  mistakes,  among  which  the  acceptation  of  the  existence 
of  an  incongruity  of  both  retinas  is  prominent.  Indeed,  we  exceptionally  meet  with  cases  where 
an  apparent  internal  strabismus  is  shown  to  be  an  external,  and  vice  versa.  The  corneal  axis  of  the 
squinting  eye  shoots  by  the  object,  while  the  visual  axis  of  the  same  eye  intersects  that  of  the 
other,  beyond  the  object  of  fixation.  Occasionally  such  a  condition  is  observed  after  a  so-called 
successful  strabotomy — division  of  the  muscle. 

We  then  find,  in  spite  of  the  continuance  of  an  apparent  convergent  strabismus,  crossed  double 
images,  or,  with  an  apparent  divergence,  homonymous  double  images.  This  circumstance  makes 
the  hodometer  or  strabometer  recommended  for  a  measurement  of  the  degree  of  strabismus  of 
very  little  practical  value  {Ed.  Meyer),  even  if  the  method  of  ascertaining  the  vertex  of  both  cor- 
neas, without  exact  and  complicated  instruments,  were  more  trustworthy  than  it  is. 

4.  The  mobility  of  the  eyes  is  but  slightly  impaired  in  pure  and  not  very  old  stra- 
bismus, either  in  the  course  of  the  affected  muscle  and  its  antagonist,  or  in  any 
other  direction.  This  law  is  without  exception  in  alternating  strabismus.  In  monoc- 
ular squint,  especially  in  cases  of  a  high  degree,  the  rule  has  some  limitations,  inas- 
much as  the  sum  of  the  mobility  in  the  course  of  the  squinting  muscle,  and  its  antag- 
onist, nearly  or  quite  approaches  the  normal,  but  the  whole  field  of  the  motion  is  a 
little  displaced  toward  the  side  of  the  deviated  muscle,  so  that  on  this  side  the 
mobility  is  a  little  increased,  but  on  the  opposite  side  is  diminished  to  about  the 
same  extent.  The  reason  of  this  lies  in  the  excess  in  power  of  the  squinting  muscle, 
which  is  seen,  not  only  as  opposed  to  its  partner  of  the  opposite  side,  but  also  to 
the  antagonist  of  the  same  side.    (Graefe.) 

The  fact  that  the  use  of  the  squinting  eye  to  the  exclusion  of  the  healthy  one  leads  to  false 
conclusions  as  to  the  true  position  of  the  object,  and.  that  if  the  patient,  when  intending  to  touch 
the  object,  grasps  beyond  it,  is  explained  from  the  resistances  which  the  antagonist  of  the 
squinting  muscle,  which  is  generally  weakened,  finds,  in  this  preponderance  just  spoken  of.  The 
amount  of  the  innervation  of  which  the  patient  is  conscious,  influences  the  judgment  as  to  the 
position  of  the  monocular  visual  field  in  question. 

5.  Every  limitation  of  the  mobility  of  the  squinting  eye,  or,  let  us  rather  say,  the 
difficulty  in  free  movement  to  one  side  and  the  other,  which  results  from  the  pre- 
ponderance of  one  muscle,  together  with  the  stability  of  the  angle  of  squint,  makes 
it  difficult  for  even  the  eye  that  does  not  squint,  to  make  certain  associate  move- 
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ments.  Consequently,  the  fixation  of  objects  in  certain  positions  can  be  kept  up  with 
great  difficulty,  or  is  not  undertaken  at  all ;  then  the  patient  assists  himself  by  turning 
his  face  to  the  side  toward  which  the  movements  of  the  one  or  other  eye  are  rendered 
difficult.  Thus  the  demand  on  the  expenditure  of  power  from  the  affected  muscle 
is  lessened.  Thus,  in  strabismus  internus,  the  side  of  the  fixating  eye  is  turned  some- 
what forward,  aud  toward  the  opposite  direction,  while  the  squinting  eye  deviates 
somewhat  backward.  In  strabismus  externus,  the  side  of  the  squinting  eye  projects 
forward  somewhat,  while  that  of  the  fixating  eye  falls  backward. 

By  this  turning  of  the  face  the  squinting  eye  is  also  brought  into  a  more  correct 
position  with  reference  to  the  object,  and  the  strabismus  itself  concealed  up  to  a 
certain  degree.  When  the  amount  of  deviation  is  not  very  great,  the  affection  may 
be  overlooked  on  superficial  observation.  The  advantages  which  certain  positions 
of  the  head  cause  are  usually  known  to  the  patient,  and,  by  continued  practice,  he 
accustoms  himself  to  a  very  peculiar  manner  of  holding  the  head,  which  often  causes 
the  strabismus  to  appear  to  be  lessened.  The  muscles  of  the  neck  then  form  a  new 
relationship  with  those  of  the  eye-ball.  This  becomes  so  firmly  rooted  that  even 
after  the  strabismus  has  been  cured  by  an  operation,  the  normal  carriage  of  the 
head  does  not  return.    (Graefe.) 

6.  A  necessary  consequence  of  the  strabismic  deviation  is  the  formation  of  the 
image  of  the  object  looked  upon,  or  "fixed  "  on  parts  of  the  two  retinas,  which  do 
not  correspond.  However,  in  true  strabismus,  double  vision  ordinarily  does  not 
sensibly  impair  the  act  of  vision  with  both  eyes.  The  false  image  of  the  squinting 
eye  is  suppressed,  or  the  patient  disregards  it  by  turning  his  undivided  attention  to 
the  perceptions  of  the  fixating  eye.  Hence  the  impressions  on  the  retina  of  this  eye 
are  much  stronger  than  those  of  the  fixating  one. 

In  order  that  this  suppression  may  occur,  it  is  very  necessary  that  the  image  of  the  object  in 
the  squinting  eye  fall  upon  excentric  or  even  peripheral  retinal  portions.  It  is  often  more  indis- 
tinct on  account  of  insufficient  refraction  or  less  acute  vision  of  the  squinting  eye. 

In  fact,  it  often  requires  only  the  close  attention  of  the  squinting  person  to  bring 
the  double  image  of  the  deviated  eye  to  perception.  This  occurs  very  easily 
when  the  attention  can  be  concentrated  upon  an  object  lying  in  the  direction  of  the 
visual  axis  of  the  squinting  eye.  In  other  cases  the  intensity  of  the  impression  of  the 
fixating  eye  must  be  weakened  by  placing  a  dark  glass  before  it.  Other  means  are, 
the  use  of  a  prism,  and  placing  the  object  of  fixation  in  a  position  a  little  to  one 
side.  The  false  image,  then,  in  accordance  with  the  laws  of  the  passage  of  light  and 
of  the  localization  of  retinal  images,  always  deviates  from  the  normally  projected 
image  of  the  center  of  the  fixating  retina,  in  a  direction  opposite  to  that  of  the  squint. 
If  an  eye  squints  to  the  left,  its  false  image  appears  to  the  right  of  the  image  of  the 
fixating  eye,  which  is  seen  directly  outward.  In  a  squint  to  the  right  the  opposite 
occurs.  In  upward  squint  the  second  image  is  lower,  in  downward  squint  it  is 
higher. 

These  deviations  are,  however,  not  always  exactly  in  a  horizontal  or  vertical  direction.  The 
image  of  the  strabismic  eye  often  stands  in  a  diagonal  direction  to  the  image  of  the  fixating  center 
of  the  retina.  The  diagonal  deviation  is  particularly  frequent  in  a  squint  upward, or  downward, 
and  then  even  with  a  small  angle  of  squint.  In  strabismus  internus  and  externus,  on  the  con- 
trary, diagonal  deviations  of  the  second  image  are  only  found  with  very  large  angles  of  squint. 
The  reason  for  this  may  be  either  in  the  fact  that  the  organic  changes  in  the  strabismic  muscle 
have  not  been  regularly  distributed  over  all  the  fibers ;  and  thus  the  result  of  its  traction  is  exerted 
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away  from  the  middle  line  of  the  muscular  center.  It  may  be  because  the  double  vision  only  oc- 
curs with  a  voluntary  muscular  straining,  at  the  same  time  with  a  change  in  the  angle  of  squint, 
but  the  eye  on  account  of  the  altered  resistance,  &c,  is  not  moved  in  accordance  with  the  laws 
governing  muscular  action,  as  educed  by  Listing.  A  great  importance  is  generally  to  be  attached 
to  these  voluntary  muscular  movements,  in  the  attempt  for  double  images.  In  not  a  few  strabismic 
patients,  the  appearance  of  false  images  seems  to  be  directly  connected  with  it ;  hence  it  is  that  they 
are  often  seen  suddenly,  and  again  just  as  quickly  disappear ;  furthermore,  that  their  relative  posi- 
tion in  the  same  experiments,  and  same  position  of  the  object  of  fixation,  does  not  always  remain 
the  same,  but  varies  within  very  wide  limits.  In  consideration  of  this,  the  amount  and  direction  of 
the  strabismus  may  not  always  be  estimated  from  the  position  of  the  second  image,  as  would  be  the 
case  if  the  deviation,  under  all  circumstances,  depended  entirely  upon  the  excess  in  power  of  the 
squinting  muscle.  We  may  in  this  way  decide  the  direction  and  degree  of  the  deviation  of  a  visual 
axis.  The  proximate  cause  of  the  double  vision  in  voluntary  action  of  the  muscle  and  in  the  use  of 
prisms,  probably  lies  in  the  changed  position  of  the  two  retinas  to  each  other.  In  other  words, 
the  suppression  of  the  images  thrown  upon  the  deviated  retina,  probably  occurs  only  as  long  as 
the  strabismic  eye  remains  in  the  position  generally  caused  by  the  deviating  muscle,  as  long  as 
the  object  of  fixation  and  its  vicinity  are  thrown  upon  certain  excentric  positions  of  the  deviated 
retina.  We  may  not  believe,  however,  that  such  places  have  the  same  difference  in  hight  and 
breadth.  The  space  for  displacement  of  the  images  upon  the  deviated  retina  in  different  persons 
is  very  different,  and,  in  general,  larger  than  that  which  in  normal  eyes  allows  binocular  single 
vision  with  incongruous  portions  of  the  retina.  We  see  this  plainly  if  we  use,  as  an  object,  two 
lines  on  a  sheet  of  paper,  one  of  whicli  is  movable.  Then,  in  the  beginning,  often  only  three 
images  appear,  one  of  which  approaches  the  fixating  retinal  center,  if  we  bring  the  second  line 
gradually  into  the  direction  of  the  deviating  visual  line. 

Yet  this  generally  disappears  before  it  unites  with  the  other,  and  at  different  distances  in  dif- 
ferent persons.  This  also  shows  that  the  change  in  the  position  of  the  two  retinas,  with  reference 
to  each  other  (desorientirung),  for  the  purpose  of  producing  double  vision,  does  not  necessarily 
take  place  to  the  same  amount  in  all  directions.  The  false  images  are  apt  to  appear  more  readily, 
when  the  separation  takes  place  in  an  unusual  direction ;  if,  for  example,  the  prisms  are  placed 
before  the  eye  with  the  base  upward  or  downward. 

Moreover,  the  point  of  suppression  of  the  image  does  not  extend  over  the  entire  deviated 
retina,  but  only  on  those  parts  which  are  generally  met  by  the  images  of  the  objects  fixed  and 
their  surroundings.  Very  strong  prisms  are  required,  therefore,  which  produce  a  very  great 
want  of  congruity,  and  render  double  vision  much  easier  than  weak  ones,  provided  that  the 
periphery  of  the  deviated  retina  is  still  sensitive  enough  to  perceive  the  object  fixed  by  the  other 
eye.  For  the  same  reason,  double  images  are  induced,  when  we  push  the  object  of  fixation  in  the 
course  of  the  antagonist,  far  from  the  meridian  plane.  This  is  chiefly  in  severe  and  old  strabis- 
mus, because  the  deviation  of  the  squinting  eye  is  then  apt  to  become  much  greater,  and  the 
image  of  the  object  produced,  passes  far  from  the  usual  position. 

It  is  well  to  say  here,  that  the  patient  is  often  deceived  as  to  the  relative  position  of  the  false 
images  of  both  eyes.  If  the  fixating  eye  be  suddenly  covered  during  the  perception  of  a  double 
image,  the  patient  gets  the  eye  in  the  proper  position  immediately,  and  it  seems  as  if  the  image 
of  the  latter  had  disappeared.  In  order  to  avoid  deception,  the  covering  of  the  eye  should 
always  be  done  very  slowly.  It  is  best  to  push  the  shade  from  below  upward,  and  first  cover 
only  half  the  pupil  of  one  eye. 

It  is  remarkable  that  points  appear  more  easily  in  double  images  than  vertical  lines.  In  true 
strabismus  the  latter  will  scarcely  become  double. 


7.  The  suppression  of  the  double  images  does  not  prevent  the  squinting  eye  from 
some  participation  in  binocular  vision.  If  the  patient  "fixes"  or  attentively 
observes  a  line  on  a  sheet  of  white  paper,  and  if  a  colored  glass  be  placed  before 
the  eye,  the  paper  frequently  appears  slightly  colored,  provided  that  the  visual  power 
of  the  deviating  eye  is  in  a  satisfactory  condition.  Some  even  assert  that  the  per- 
ceptive power  is  assisted  quite  considerably  by  the  assistance  of  the  squinting  eye. 
It  is  said  that  the  intense  quantitative  perception  of  light  extended  over  the  whole 
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surface  of  the  deviated  retina  markedly  increases  the  intensity  of  the  impression  of 
the  fixating  eye.    (Graefe.) 

At  any  rate,  the  squinting  eye  contributes  to  the  enlargement  of  the  visual  field 
by  lateral  qualitative  perceptions.  The  impressions  within  the  common  portions  of 
the  visual  field  in  the  deviated  eye  are  only  qualitatively  suppressed,  but  not  the 
impressions  which  spring  from  the  narrow  lateral  limits  of  the  visual  field,  and  that 
belong  to  the  squinting  eye  alone.  A  certain  portion  of  the  retina  remains  active. 
Of  course  this  portion  is,  under  all  circumstances,  a  portion  of  the  inner  retinal  half. 
It  is  actually  used  by  persons  who  squint,  when  they  wish  to  perceive  objects  which 
he  outside  of  the  visual  circle  of  the  fixating  eye,  but  which  are  taken  in  by  that 
of  the  deviating  eye. 

In  an  external  squint  this  supplementary  part  appears  enlarged  at  the  expense  of 
the  common  visual  field.  In  strabismus  internus  it  appears  lessened,  and  when 
the  deviation  is  very  great  it  is  reduced  to  a  very  small  extent,  if  not  obliterated. 

8.  Impairment  of  binocular  vision,  occurring  in  persons  affected  with  strabismus, 
shows  of  itself  that  there  is  a  want  of  the  sense  of  locality  (ortsinn).  Strabismus 
patients  have  only  those  assistances  in  determining  the  distance  and  solidity  of 
objects,  which  a  person  with  one  eye  is  reduced  to ;  hence  they  make  many  mis- 
takes in  this  respect. 

Some  assert  the  contrary  to  this,  however,  and  support  their  view  by  experiments  with  the 
stereoscope.  {Alf.  Graefe.)  But  the  statement  of  patients  as  to  what  they  perceive  with  such 
an  instrument  are  hardly  trustworthy  enough,  and  are  refuted  by  the  results  of  unmistakable 
tests.  There  is  certainly  but  one  experiment  which  excludes  all  assistances  in  the  estimation  of 
the  relative  position  of  objects,  allowing  us  to  form  conclusions  from  premises  which  the  sense 
of  locality  of  each  retina  furnishes.  TMs  is  furnished  by  the  so-called  "  falling  "  experiment. 
(Hering.)  The  patient  looks  through  a  tube  from  one  to  one-and-a-half  feet  long,  one  end  of 
which  is  placed  on  the  face,  and  is  wide  enough  to  include  both  eyes  in  its  caliber.  The  tube  is 
turned  toward  a  bare  wall,  and  the  patient  "  fixes  "  a  fine,  dark  thread  placed  a  short  distance 
from  the  extremity  of  the  tube.  While  this  is  done,  little  balls  of  varying  size  are  caused  to  fall 
a  little  to  one  side  of  the  thread,  sometimes  in  front  of,  and  again  behind  it,  so  that  they  pass  over 
the  visual  field  of  the  patient  narrowed  by  the  tube.  Where  the  binocular  vision  exists  there  is 
scarcely  ever  an  error  as  to  the  position  of  the  falling  balls ;  but  strabismic  patients  make  fre- 
quent mistakes  on  repetition  of  the  experiment.  They  think  the  balls  are  sometimes  in  front  of, 
sometimes  behind,  the  threads,  when  they  actually  were  in  front.  They  do  not  make  a  mistake 
eachXime,  because  the  probability  of  guessing  correctly  is  in  the  proportion  of  one  to  two.  Some 
make  mistakes  as  to  the  position  of  the  thread  itself.  They  think  it  hangs  obliquely  when  it  is 
vertical,  and  vice  versa.  Yet  this  may  be  considered  as  an  evidence  of  the  loss  of  binocular 
vision.  But  a  correct  judgment  as  to  the  position  of  the  thread  does  not  certainly  determine  that 
binocular  vision  exists.  To  some  the  consciousness  of  change  in  the  accommodation,  when  the  eye 
is  directed  upon  and  away  from  the  thread,  is  'enough  to  determine  its  true  position.  (Hering.) 

Causes  and  Course. — Anomalies  of  refraction,  together  with  occupations  which 
require  excessive  tension  and  relaxation  of  the  muscle  of  accommodation  for  the 
purpose  of  distinct  vision,  are,  in  the  greater  number  of  cases,  the  causes  of  squint. 
Less  frequently,  the  cause  lies  in  a  preponderance  or  weakness  of  a  certain  ocular 
muscle. 

In  consideration  of  this  we  are  accustomed  to  divide  strabismus  into  two  forms,  viz.  optical  and 
"muscular.  Yet,  unfortunately  for  this  classification,  it  is  a  fact  that  very  frequently  errors  of 
refraction  and  affections  of  the  muscles  act  together  in  causing  strabismus. 

1.  The  most  frequent  cause  of  strabismus  is  a  hypermetropic  formation  of  the 
eyes.     The  deviation  is  then  inward,  with  few  exceptions,  so  that  we  may  say  that 
45 


706  STRABISMUS.      CAUSES. 

strabismus  convergens  is  generally  founded  in  congenital  hypermetropia.  (Bonders.) 
The  causal  connection  of  these  conditions  is  to  be  sought  for  in  the  intimate  condi- 
tions of  association  which  exist  between  the  muscle  of  accommodation  and  the 
internal  rectus,  and  which  cause  the  refraction  of  the  eye  to  be  abnormally  increased 
by  excessive  convergence  of  the  visual  axis  in  the  attempt  at  binocular  vision,  and 
at  an  increase  of  the  distinctness  of  the  images  made  upon  the  retina.  Indeed,  con- 
vergent strabismus  depending  on  hypermetropia,  arises,  with  few  exceptions,  at  a 
time  when  the  children  begin  to  busy  themselves  in  play,  which  requires  distinct 
vision  for  near  objects,  but  particularly  when  they  begin  to  study,  and  are  kept  for 
hours  reading,  writing,  &c 

The  strabismus  is  then,  in  the  beginning,  always  intercurrent, — periodical.  It  is 
only  seen  when  there  is  occasion  for  great  straining  of  the  accommodation.  If  the 
occasion  for  the  deviation  disappears,  the  visual  axes  return  to  their  normal  con- 
dition. The  patient  may  even,  by  a  firm  will  and  attention,  voluntarily  avoid  the 
squint.  But  gradually  the  patient  squints  more  frequently.  The  deviation  becomes 
easier  and  easier,  as  if  the  resistances  to  it  were  lessened  by  continued  practice. 
Very  slight  provocations  become  sufficient  to  excite  the  excessive  contraction  of  the 
affected  muscle.  The  squinter  loses  his  power  over  the  occurrence  of  the  strabis- 
mus, and  finally  the  squint  becomes  continuous,  the  eye  is  constantly  deviated. 

The  fact,  confirmed  by  experience,  that  convergent  strabismus  occurs  in  a  much  larger  propor- 
tion of  cases  in  city-children,  than  in  those  of  small  hamlets,  or  in  those  of  places  where  no  great 
stress  is  laid  upon  school  education,  is  in  accordance  with  what  has  been  said  above.  Tet 
hypermetropia  is  scarcely  rarer  with  these,  than  in  cities.  In  accordance  with  this  also,  neutrali- 
zation of  the  error  in  refraction  with  the  proper  glasses,  as  well  as  the  abandonment  or  great  modi- 
fication of  the  employments  that  demand  close  vision,  prevent  strabismus,  and  in  case  it  is  only 
evident  in  the  periodical  form,  it  may  thus  be  made  to  yield.  Not  less  important  in  this  respect  is 
the  fact,  that  convergent  strabismus  occurs  especially  in  the  lower  and  medium  degrees  of  hyper- 
metropia, since  in  severe  degrees,  the  increase  of  the  refraction  induced  by  a  forced  convergence, 
is  not  sufficient  to  increase  to  any  useful  amount  the  distinctness  of  the  retinal  images. 

Yet  the  tendency  of  hypermetropic  eyes  to  strabismus,  is  not  always  the  same  in 
the  same  occupations,  and  in  the  same  degrees  of  hypermetropia.  It  is  sometimes 
restrained  under  the  apparently  unfavorable  conditions  of  binocular  vision,  while  on 
the  other  hand,  when  the  demands  on  the  muscles  of  accommodation  are  relatively 
not  very  great,  it  occurs  very  early,  and  becomes  quickly  permanent.  We  therefore 
have  good  reason  for  considering  certain  coincidental  conditions. 

The  greater  or  less  ease  with  which  different  individuals  under  normal  conditions 
produce  the  necessary  innervation  for  excessive  convergence,  and  with  which  they 
suppress  the  incongruous  images  of  one  retina,  is  the  most  important  of  these 
attendant  conditions.  It  is  plainly  seen  that  great  power  in  this  respect  favors  the 
occurrence  of  strabismus  in  hypermetropes,  and  that  its  want  must  make  the 
development  of  strabismus  very  difficult  or  even  impossible.  According  to  recent 
investigations,  it  appears  (Bonders)  that  the  angle  which  the  visual  axis  makes 
with  the  long  corneal  axis,  here  plays  a  part,  it  being  found  larger  in  squinting 
hypermetropes  than  in  the  opposite  class. 

Secondly,  the  conditions  are  to  be  considered,  which  render  binocular  vision  less 
valuable,  or  that  even  impair  it.  These  are  the  conditions  which  permit  only  indis- 
tinct, distorted,  or  turbid  images  to  appear  on  one  retina.  To  this  class  belong  great 
differences  in  the  refraction  of  the  eyes,  monocular  astigmatism,  but  especially  cor- 
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neal  opacities.  It  is  not  yet  decided,  with  respect  to  the  latter,  whether  they  are 
of  themselves  sufficient  to  produce  strabismus,  as  was  formerly  assumed. 

But  that,  in  union  with  hypermetropia,  they  become  an  important  pathogenetic 
factor,  we  learn  from  their  very  frequent  existence  in  squinting  hypermetropes. 
(PagenstecTier.)  If  they  exist  on  both  eyes  they  may  have  an  influence  by  compel- 
ling the  patient  to  approach  the  objects  very  near,  that  is,  to  increase  the  expen- 
diture of  the  accommodation.  But  if  they  exist  only  on  one  eye,  or  if  they  are  much 
more  extended  on  one  eye,  they  become  important,  since  they  render  the  total  impres- 
sion in  binocular  vision  less  satisfactory  than  monocular  vision  with  the  better 
eye. 

2.  Strabismus  very  frequently  originates  in  a  myopic  formation  of  the  eyes,  par- 
ticularly when  this  is  united  with  a  large  posterior  staphyloma.  The  deviation  of  one 
visual  axis  is  then,  as  a  rule,  outward.  Statistics  have  shown  that  nearly  two  thirds 
of  the  cases  of  divergent  strabismus  are  connected  with  myopia.    (Bonders.) 

It  should  be  here  considered  also,  that  a  relative  divergent  position  of  the  visual 
axes  may  increase  the  distance  of  the  far  point,  and  therewith  meet  a  frequent 
demand  of  short-sighted  eyes. 

It  hardly  need  be  said  here,  that  the  divergent  position  of  the  visual  axes  must  not  be  taken 
in  the  strict  sense  of  the  word,  but  only  in  respect  to  the  object  of  fixation.  Indeed,  the  visual 
axes  remain,  as  a  rule,  convergent,  but  one  shoots  by  and  behind  the  object.  The  amount  of  change 
in  the  refraction  thus  attained  is  limited,  and  is  only  sufficient  when  we  are  dealing  with  an  object 
of  fixation  lying  relatively  near,  and  when  it  does  not  require  any  very  great  deviation  of  one 
visual  axis.  Reduction  of  the  refractive  condition  to  zero,  can  scarcely  happen  where  there  is  any 
considerable  amount  of  myopia,  for  it  is  no  very  great  advantage  to  the  myope  in  looking  at  a 
distance  to  give  up  binocular  vision ;  hence  there  is  no  motive  for  allowing  the  visual  axes  to 
diverge,  through  voluntarily  straining  of  the  muscles. 

It  appears  as  if  this  cause  were  enough  of  itself  to  produce  divergent  strabismus, 
in  the  true  sense  of  the  word.  At  least,  it  is  an  important  factor  in  the  pathogenesis 
of  muscular  asthenopia,  which  is  a  very  common  prodroma  of  divergent  strabismus, 
and  which,  by  its  annoyances,  often  forces  the  deviation  of  one  visual  axis.  The  differ- 
ence in  the  condition  in  individual  cases  explains  the  fact,  that  asthenopia  does  not 
always  precede  the  squint.  Where  there  is  very  slight  power  of  suppressing  the 
incongruous  images  of  one  retina,  the  eye,  so  to  speak,  struggles  under  a  double 
innervation,  one  of  which  is  directed  toward  the  deviation  of  one  visual  axis,  while 
the  other  attempts  just  as  strongly  to  remove  the  unpleasant  double  vision  by 
appropriate  convergence.  The  result  is  always  a  tiring  of  the  muscle,  and,  if  the 
work  be  continued,  true  asthenopia,  which  is  finally  opposed  by  the  strabismic 
deviation  of  one  eye.  But  where  false  images  are  not  very  troublesome,  the 
impressions  of  one  retina  being  easily  overcome  by  the  other,  asthenopia  does  not 
generally  occur.  The  innervation  directed  toward  convergence  is  much  less  power- 
ful; the  patient  immediately  allows  one  eye  to  deviate,  because  he  finds  considerable 
advantage  in  the  lowering  of  the  refraction  united  with  it,  and  in  the  unburdening 
of  the  internal  rectus. 

Just  as  in  the  convergent  strabismus  of  hypermetropes,  the  suppression  of  the  false 
image  and  the  divergent  deviation  of  one  visual  axis,  are  favored  by  any  thing  which 
deprives  single  vision  with  two  eyes  of  its  value.  To  this  extent,  diminished  acute- 
ness  of  vision  of  one  eye,  on  account  of  morbid  conditions  of  the  retina,  or.monocular 
abnormal  astigmatism,  or  of  very  different  conditions  of  refraction,  from  the  turbid- 
ness  of  individual  dioptric  media,  are  not  of  slight  importance. 
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On  the  other  hand,  limitations  in  adduction  of  the  eye,  on  account  of  displacement 
of  the  point  of  revolution,  and  increase  of  the  resistances,  play  an  important  part, 
since  they  make  it  very  difficult  or  impossible  for  the  patient  to  produce  the  exceed- 
ingly great  convergence  which  is  demanded  by  the  refractive  condition  of  the  eye, 
and  the  smallness  of  the  angle  formed  by  the  visual  axis,  with  that  of  the  cornea. 
Indeed,  in  the  higher  degrees  of  myopia,  it  not  unfrequently  occurs,  that  the  internal 
recti  are  not  capable  of  binocular  fixation  of  an  object  lying  within  the  distance  of 
distinct  vision,  or  are  only  able  to  keep  this  for  a  time,  and  that,  in  accordance  with 
this,  on  accurate  vision  at  a  near  point,  such  a  patient  always  uses  but  one  eye  at 
first,  or  at  least  only  turns  both  visual  axes  to  the  object  for  a  short  time,  and  soon 
deviates  <one  eye.  But,  on  the  contrary,  on  looking  at  distant  objects,  or  when 
neutralizing  glasses  allow  him  to  have  the  object  at  a  moderate  distance,  he  avoids 
squinting  entirely  (relative  divergent  strabismus).  The  quickness  with  which  myopia 
develops  is  here  of  great  importance.  If  the  error  in  refraction  increases  very  grad- 
ually, the  internal  recti  often  attain  so  much  power  by  the  exercise,  that  they  are 
able,  without  difficulty,  to  meet  the  demand  for  increased  convergence.  But  if  the 
myopia  increases  very  rapidly,  the  internal  recti  are  generally  incapable  of  doing 
their  work.  Strabismus  is  seen  when  vision  is  exercised  on  near  objects  either  with 
or  without  precedent  asthenopic  symptoms,  according  to  circumstances. 

But  if  there  be  actual  insufficiency,  or  a  pathological  debility  of  one  or  both 
internal  recti,  it  requires  scarcely  any  assisting  factors  in  near  vision,  where  great 
tension  of  the  muscles  is  exerted,  to  produce  strabismus  with  or  without  precedent 
asthenopia.  The  squint  is  not  then  connected  with  the  existence  of  high  degrees  of 
short-sightedness,  but  the  deviation  of  the  muscle  is  sometimes  developed  when  a  low 
degree  of  myopia  exists,  and  even  exceptionally  iu  emmetropic  (normal)  and  hyper- 
metropic eyes.  If  the  insufficiency  of  the  internal  recti  occur  rapidly,  the  strabismus 
may  also  become  permanent  within  a  short  time.  As  a  rule,  the  development  pro- 
ceeds more  slowly ;  the  deviation  is  at  first  only  periodical,  that  is,  it  occurs  under 
conditions  which  cause  a  great  expenditure  of  strength  on  the  part  of  the  muscles  of 
convergence.  But  the  excess  ip  power  of  the  squinting  muscle  gradually  increases, 
and  the  strabismus  becomes  permanent. 

'  In  accordance  with  the  peculiarities  in  the  course  of  the  priucipal  pathogenetic 
factors,  myopia  (bathymorphia),  and  posterior  staphyloma,  divergent  strabismus, 
unlike  the  convergent  variety,  very  often  first  appears  at  puberty,  or  even  at  a  later 
period  of  life. 

*    . 

3.  Myopia  occasionally  also  leads  to  convergent  squint.  If  myopic  eyes  are  gen- 
erally employed  with  small  objects,  and  thus  kept  in  the  state  of  great  convergence 
rendered  necessary  by  the  error  in  refraction,  the  internal  recti  begin,  on  account  of 
over-nutrition,  to  have  an  excess  in  power  over  the  external  recti,  and  thus  the  parallel 
position  of  the  visual  axes  required  for  distant  vision  is  rendered  difficult.  If,  under 
such  circumstances,  the  patient  directs  his  eyes  away  from  his  work  upon  objects 
some  distance  off,  diplopia  readily  occurs.  This  immediately  invites  a  strabismic 
deviation  of  one  visual  axis,  and,  on  a  repetition  of  the  procedure,  it  finally  makes 
the  relative  strabismus  permanent.  This  form  of  converging  strabismus  occurs  chiefly 
in  the  slighter  degrees  of  myopia,  because,  in  greater  degrees,  the  production  of  the 
necessary  convergence  is  generally  very  difficult,  and  the  patient  "  fixes  "  near  objects 
generally  with  but  one  eye.  The  time  of  development  is  generally  from  the  ages  of 
seventeen  to  twenty,  often  even  in  ripe  rhanhood.    It  is  generally  avoided  by  the 
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timely  use  of  concave  glasses,  which  allow  the  objects  upon  which  the  eyes  are 
usually  engaged,  to  he  brought  to  a  greater  distance  from  them.  Hence,  this  form 
of  strabismus  is  especially  observed  among  women,'  who  are  apt  to  avoid  wearing 
spectacles. 

At  first  the  squint  is  only  observed  on  looking  at  distant  objects,  and  it  then  may 
be  often  corrected  by  proper  concave  lenses.  Subsequently  the  deviation  becomes 
greater,  and  can  only  be  somewhat  lessened  by  appropriate  glasses.  The  deviation 
is  then  apt  to  be  very  excursive,  although  the  patients  "  fix  "  near  objects  which  lie 
within  their  distance  of  distinct  vision  very  well  with  both  eyes.  They  neutralize 
the  excess  in  power  of  the  internal  rectus  by  a  corresponding  innervation  for  abduc- 
tion. (Qraefe.)  If  in  the  further  course,  the  resistances  against  which  the  internal 
recti  have  to  struggle,  are  increased  by  the  rapid  growth  of  a  posterior  staphyloma ; 
or,  if  their  energy  decreases  from  any  cause  whatever,  it  may  occur  that  one  visual 
axis  deviates  outward,  on  looking  at  near  objects,  and  inward  in  distant  vision.  In 
other  words,  convergent  strabismus  is  united  to  divergent.  (Donders.) 

4.  Paralysis  of  one  or  the  other  of  the  recti  muscles  is  also  to  be  mentioned, 
as  one  of  the  causes  of  strabismus.  In  this  case,  it  is  the  intolerance  of  double 
images  which  causes  the  patient  to  deviate  the  eye  in  the  course  of  its  antagonist, 
which  is  in  a  normal  condition.  As  long  as  the  paralysis  exists,  the  deviation 
is  to  be  considered  as  luscitas.  "With  the  cure  of  the  paralysis,  however,  it  readily 
passes  over  into  true  strabismus,  because  the  conditions  of  innervation  have  become 
different,  and  the  muscle  also  gradually  undergoes  structural  changes,  which  alter 
the  original  conditions  of  association.  (Graefe.)  A  strabismus  upward  or  downward 
is  probably  always  caused  in  this  way,  as  we  can  scarcely  conceive  of  any  other 
circumstances  which,  in  the  existence  of  any  difficulty  in  single  vision  with  both 
eyes,  would  make  a  deviation  in  either  of  these  directions,  particularly  easy  or 
advantageous. 

5.  In  very-rare  and  exceptional  cases,  strabismus  is  said  to  have  been  observed  as  a  congen- 
ital affection.  It  was  then  generally  very  great,  with  fibrous  degeneration  of  the  squinting  mus- 
cle, and  with  limitation  of  motion  in  the  course  of  the  antagonist.  Occasionally  the  contracted 
muscle  appears  connected  to  the  sclera,  behind  its  physiological  insertion,  by  dense  connective 
tissue,  by  which  its  insertion  is  displaced  backward,  as  it  were. 

Results. — Strabismus  is  perfectly  curable,  as  long  as  it  appears  periodically,  and 
binocular  fixation  exists  during  the  intervals.  By  saying  that  it  is  perfectly  curable, 
we  mean  that  binocular  vision  may  be  maintained.  But  this  perfect  recovery  is  only 
attainable  in  case  the  innervation  tending  toward  deviation  of  one  visual  axis,  may  be 
permanently  restrained  by  correcting  the  main  disease,  or  by  giving  up  occupations 
requiring  near  vision.  "We  may,  with  more  reason,  expect  such  a  favorable  result, 
the  shorter  time  the  strabismus  has  existed,  the  more  rarely  it  is  observed,  the  more 
disturbing  the  double  vision,  and  especially  when  the  exciting  cause  may  be  easily 
and  fully  neutralized. 

"Where  strabismus  has  already  become  permanent,  and  single  vision  with  the  two 
eyes  is  permanently  lost,  the  removal  of  the  cause,  or  giving  up  an  injurious  occu- 
pation, may  lessen  the  angle  of  squint  to  such  an  extent,  that  the  patient  is  able  to 
conceal  the  deviation  by  a  slight  lateral  motion  of  the  head.  But  it  is  very  doubt- 
ful whether  binocular  vision  returns.  The  cure,  under  the  most  favorable  condi- 
tions, is  only  apparent  where  a  monocular  permanent  strabismus  has  existed  for  a 
long  time ;  amblyopia,  from  disuse  of  thfe  eye  (amblyopia  ex-anopsia),  often  occurs. 
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The  functional  power  of  the  retina  becomes  less  and  less,  and  is  finally  irrevocably 
lost.  The  inner  portion  only  of  the  retina  retains  a  certain  amount  of  visual  power. 
Subsequently,  when  the  strabismus  has  existed  for  years,  the  organic  changes  in 
the  muscles  involved  in  the  squint  are  apt  to  advance.  By  these,  the  mobility  of 
the  globe  becomes  more  and  more  limited,  and  the  strabismus  gradually  becomes 
luscitas.  At  first,  only  the  squinting  muscle  is  changed.  Its  excessive  action  some- 
times leads  to  hypersemia  and  capillary  hemorrhage  in  its  tissue,  or  even  to  actual 
inflammation,  which  finally  cause  different  changes,  but  most  frequently  tendinous 
degeneration,  with  shrinkage.  But  much  more  frequently,  and  even  as  a  rule,  the 
muscle  suffers  from  over-nutrition;  it  hypertrophies,  increases  in  thickness  and 
breadth,  and  thus  actually  attains  an  excess  in  power  over  its  partner,  which 
becomes  gradually  distended,  elongated,  but  at  the  same  time  loses  in  thickness 
and  breadth,  and  finally  actually  atrophies.  The  same  fate  finally  overtakes  the 
bypertrophying,  squinting  muscle.  This  gradually  degenerates  and  shrinks  to  a  thin, 
small,  extremely  rigid  and  bloodless  tendinous  string,  that  is,  of  course,  entirely 
incapable  of  muscular  contraction,  and  which,  by  means  of  its  gradual  shortening 
at  times,  occasionally  brings  about  deviations,  such  as  were  not  previously  possible 
under  the  maximal  exertion  of  its  strength.  At  last,  the  partner  of  the  squinting 
muscle  on  the  other  eye  takes  part  in  the  degeneration,  becomes  also  hypertrophied, 
and  subsequently,  like  its  distended  antagonist,  falls  into  degenerative  atrophy.  The 
mobility  of  the  fixating  eye  is  apt,  therefore,  to  be  restricted,  and  the  patient  is  com- 
pelled to  bring  his  eyes  into  the  proper  position  to  the  objects,  by  turning  his  head.  ■. 

Treatment. — This  aims  to  prevent  the  development  and  organization  of  the  squint, 
to  remove  an  already  existing  strabismus  by  restoring  binocular  vision,  and  where  this 
is  not  possible,  to  diminish  the  angle  of  squint  to  such  an  extent,  that  the  disfigure- 
ment of  the  patient  may  be  very  slight. 

1.  The  prophylactic  rules  spring  immediately  from  the  cause  of  the  squint.  They 
must,  of  course,  be  adopted  very  early — as  a  rule,  in  early  childhood— in  order  to 
be  successful.' 

Where  the  existence  of  any  difficulty  in,  or  hindrance  to,  binocular  vision,  is  con- 
jectured, or  is  proven  to  exist,  the  prophylactic  treatment  aims  first  at  the  avoid- 
ance of  any  great  straining  of  the  eyes,  for  the  purpose  of  distinct  and  acute  vision, 
particularly  of  objects  that  are  a  short  distance  from  the  eye.  The  provocations  to 
strabismic  deviations  are  thus  diminished.  The  choice  of  plays,  even,  of  the  child 
should  be  influenced,  and  the  child  taught  reading,  writing,  sewing,  &c,  much  later 
than  is  otherwise  customary. 

After  the  first  years  of  childhood  are  passed,  the  kind  and  degree  of  the  patho- 
genetic factors  may  be  more  easily  determined,  and  thus  the  way  be  often  found  for 
lessening  or  removing  the  difficulties  in  binocular  vision.  This  most  easily  occurs 
where  hypermetropia  threatens  to  cause  strabismus.  Iu  this  case,  the  partial  or 
complete  neutralization  of  the  error  of  refraction,  by  the  proper  convex  glasses,  is 
urgently  required.  We  should  not  hesitate,  on  account  of  the  tender  %age  of  the 
child,  to  urge  the  use  of  such  glasses.     They  are,  in  fact,  an  excellent  prophylactic. 

Not  unfrequently,  when  correctly  chosen,  they  completely  remove  periodical 
strabismus,  and  prove  themselves  true  mea'ns  of  cure.  {Bonders,  Mooren,  Knapp.) 
The  same  may  be  said  where  progressive  bathymorphia,  an  increasing  posterior 
staphyloma,  or  even  muscular  asthenopic  difficulties,  cause  us  to  fear  the  deviation  of 
one  eye.    Here,  also,  o^ery  thing  depends  oh  lessening  as  much  as  possible  the  work 
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of  the  internal  rectus.  In  short-sightedness,  concave  glasses  will  often  be  required, 
which  partly  correct  the  error  in  refraction,  and  allow  the  object  to  be  placed  at  a 
greater  distance  from  the  eye.  But  where  an  actual  insufficiency  of  one  or  both 
internal  recti  is  proven  by  the  experiment  noted  on  page  624,  prismatic  glasses 
should  be  used,  which  fully  neutralize  the  insufficiency,  and  allow  the  affected  mus- 
cles, wrhen  in  action,  to  exert  the  same  power.  Some  also  recommend  prismatic 
glasses  in  paralysis  of  a  single  muscle.  Their  choice  is  to  be  regulated  by  the  same 
rules  as  in  insufficiency.  (Graefe.)  "We  can,  at  least,  make  trial  of  them,  although 
not  very  much  is  to  be  expected  from  their  employment. 

Where,  at  the  same  time,  there  is  also  a  great  difference  in  the  refraction,  monocular  astigma- 
tism, opacity  of  the  dioptric  media,  &c,  which  impair  binocular  vision,  complete  resolution  of  the 
affection  is  generally  impossible,  without  rendering  vision  difficult  in  other  ways.  If,  under  such 
circumstances,  after  the  correction  of  the  principal  pathogenetic  factors,  the  impairment  is  very 
apparent  in  sharp  vision,  there  remains  nothing  to  be  done,  but  to  cover  the  disturbing  eye  with 
the  hand,  a  shade,  or  a  dark-blue  glass,  and  to  gradually  accustom  the  patient  to  disregard  its 
impressions  ;  that  is,  to  give  up  binocular  vision.  Of  course,  we  should  see  to  it,  by  special  exor- 
cise, that  the  functions  of  the  eye  in  question  are  not  impaired,  by  being  thus  wholly  excluded 
from  vision. 

In  every  case,  the  disadvantageous  effects  of  the  impairment  of  vi>ion,  which 
can  not  be  removed,  or  the  newly-excited  difficulties,  should  be  weakened  as  far  as 
possible,  by  a  proper  choice  of  the  modes  of  study,  limitation  of  the  duration  of 
the  unavoidable  straining  of  the  eyes,  and  frequent  changes  of  the  objects  and  their 
distances  from  the  eyes. 

2.  If  periodical  strabismus  has  already  appeared,  and  we  wish  to  prevent  it  from 
becoming  a  permanent  squint,  we  should  carry  out  the  prophylactic  rules  with 
double  strictness.  "We  should  particularly  endeavor  to  remove  any  hindrances  to 
binocular  acuteness  of  vision.  "Where  this  attempt  does  not  perfectly  succeed,  every 
condition  should  be  traced  out,  under  which  the  strabismus  is  apt  to  occur,  in  order 
to  avoid  every  provocation  to  squint.  The  less  frequently  the  periodical  deviations 
occur,  and  the  shorter  time  they  last,  the  longer  will  it  be  before  the  squint  becomes 
permanent,  and  the  longer  it  will  require  for  the  squinting  muscle  to  acquire  any 
considerable  excess  in  power  over  its  antagonist.  The  earlier,  then,  will  the  squint 
be  removed,  whether  it  be  by  removal  of  the  existing  hindrances  to  binocular  vision, 
or  by  the  exclusion  of  the  indistinct  images  of  the  affected  eye,  which  the  patient 
gradually  learns.  Muscular  exercise,  by  means  of  a  bandage,  or  so-called  strabismus 
spectacles,  formerly  so  much  esteemed,  is  scarcely  worth  the  trouble,  and  does  not 
fill  the  indications  proceeding  from  the  cause  and  nature  of  the  disease. 

3.  If  the  strabismus  have  already  become  permanent,  it  is  by  no  means  super- 
fluous to  keep  away  all  those  exciting  causes  which  have  originally  caused  one  visual 
axis  to  deviate.  We  have  reason  to  believe  that  by  such  a  method  of  treatment  a 
gradual  lessening  of  the  excess  in  power  of  the  squinting  muscle  may  be  accom- 
plished in  time ;  that  is,  the  way  may  be  broken  for  a  lessening  of  the  angle  of 
squint,  or  at  least  this  may  be  favored.  Indeed,  we  not  unfrequently  meet  with 
persons  who  have  squinted  greatly  in  youth,  but  who,  in  middle  life,  have  only  a 
slightly  unnatural  appearance,  or  who  even  give  the  eyes  an  apparently  correct 
direction.  They  have  used  correcting  glasses  in  season,  or  have  given  up  using  the 
eyes  for  any  considerable  time,  upon  small  objects,  continued  reading,  &c.  "We  are 
then  accustomed  to  say  that  they  have  outgrown  their  strabismus. 
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This  is  particularly  indicated  in  children,  in  whom  a  slight  error  in  refrac- 
tioD,  and  one  easily  corrected,  has  been  the  cause  of  a  converging  squint.  It  is, 
then,  sufficient  to  lighten  the  work  of  the  fixating  eye,  since  the  squinting  one  is 
already  cut  off  from  binocular  vision,  and  the  conditions  of  innervation  are  not  very 
considerably  influenced.  Corneal  opacities,  therefore,  and  other  impairments  of 
innervation,  which  can  only  be  corrected  with  difficulty,  or  not  at  all,  require  no 
particular  rules. 

Where,  on  the  contrary,  the  source  of  a  permanent  strabismus  lies  in  insufficiency 
of  a  single  muscle,  whether  it  has  actually  lost  in  power,  or  contends  with  resist- 
ances, which  are  not  removed,  but  which  rather  lead  us  to  expect  their  increase,  as 
is  mostly  the  case  in  divergent  squint,  there  is  little  to  be  hoped  for  in  therapeutics 
that  aim  merely  at  the  removal  of  the  strabismic  innervation.  Here,  as  well  as 
where  a  scrupulous  fulfilling  of  the  indications  from  the  cause  is  insufficient,  the  exist- 
ing preponderance  of  the  muscle  must  be  removed  by  an  operative  procedure ;  that 
is,  by  a  separation  of  the  tendon  from  its  insertion,  by  the  so-called  strdbotomy.  This 
operation  affords  the  muscle  an  opportunity  to  retract,  to  a  certain  extent,  and  to 
acquire  a  new  insertion  on  the  globe  a  little  further  back.  Such  a  shortening  of  the 
distance  between  the  points  of  attachment  of  the  two  muscles,  by  no  means  involves 
a  proportionate  lessening  of  the  power  of  the  muscle.  If,  after  division  of  the  mus- 
cle, there  is  the  same  impulse  of  the  will  as  before  the  operation,  upon  the  squinting 
muscle  and  its  partner  of  the  other  side,  the  globe  will  make  less  of  an  excursion  in 
the  course  of  the  squinting  muscle ;  the  angle  of  squint  will  become  smaller  than 
formerly.  This  lessening  of  the  movement  and  of  the  angle  of  squint  will  be  greater 
than  the  setting  back  of  the  muscle  promises  of  itself,  since  with  the  weakening  of 
the  squinting  muscle  the  effective  power  of  its  antagonist  increases,  and  this  latter, 
under  the  influence  of  an  impulse  of  the  will,  equal  to  that  previously  exercised,  will 
cause  a  greater  movement  in  its  course.  (Graefe.)  In  order  that  the  angle  of  squint 
may  be  reduced  to  nothing  by  the  operation,  it  will  be  necessary,  according  to  the 
above,  that  the  resulting  loss  of  effective  power  in  the  squinting  muscle  and  the  gain 
of  the  antagonist  taken  together,  shall  equal  the  given  preponderance  of  the  squint- 
ing muscle.  (Graefe.)  But  if  the  sum  of  the  two  first-named  powers  be  less  than  the 
power  of  the  latter,  the  strabismus  continues  to  exist,  even  if  in  a  less  degree.  But 
if  this  sum  be  greater  than  the  preponderance  of  the  squinting  muscle,  the  globe 
deviates  to  the  opposite  side,  the  direction  of  the  strabismus  is  reversed,  and  the 
result  is  a  secondary  squint. 

It  follows  from  this,  that  the  size  of  the  angle  of  squint  does  not  alone  determine  the  necessary 
amount  of  laying-back  of  the  insertion  of  the  muscle,  although  it  is  of  particular  influence  in  this 
respect,  and  large  angles  of  squint  usually  render  necessary  an  extensive  setting-back  of  the  mus- 
cle, while  smaller  angles  require  a  lesser  one.  In  order  to  correctly  measure  the  amount  of 
laying-back,  for  annulling  the  angle  of  squint,  the  anatomical  condition  and  functional  power  of 
the  squinting  muscle  and  its  antagonist  should  be  carefully  considered.  If  the  squinting  muscle 
is  very  much  hypertrophied,  or  perhaps  even  in  a  state  of  tendiuous  degeneration,  or  if  its 
antagonist  offer  considerable  mechanical  hindrances  to  a  distention,  the  laying-back  of  the  incer- 
tion  of  the  muscle  must  be  greater,  than  with  the  same  angle  of  squint  under  more  favorable  cir- 
cumstances.    This  is  also  true  if  the  antagonist  is  atrophied,  or  weakened  in  any  way.  (Graefe.) 

We  thus  see  that  there  are  great  difficulties  in  determining  the  exact  amount  of  laying-back 
required  in  special  cases.  We  should  not,  however,  gain  much  if  the  amount  required  could  be 
determined  with  mathematical  accuracy.  We  do  not  have  the  immediate  result  of  the  division  of 
the  tendon  directly  in  our  power.  By  a  modification  of  the  proceeding,  it  is  true  we  cau  make  it 
greater  or  less,  but  we  can  not  measure  it  in  degrees.     Fortunately  this  is  not  necessary.    Great 
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strabismic  deviations  which  may  remain,  may  be  corrected  by  supplementary  operations ;  smaller 
ones,  where  the  conditions  for  the  renewal  of  binocular  vision  exist,  may  possibly  be  removed  by 
appropriate  innervation,  and  where  these  requirements  are  wanting,  the  disfigurement  is  not  very 
great,  and  may  be  concealed  by  a  proper  lateral  position  of  the  face. 

The  question  now  arises,  how  far  strabotomy — division  of  the  muscle — enables  us 
to  restore  binocular  vision.  In  respect  to  periodical  squint,  the  answer  may  be 
favorable ;  but  as  to  permanent  strabismus,  it  is  certainly  extremely  unfavorable. 
The  assertion,  that  binocular  vision  is  again  produced  by  a  successful  operation,  in 
any  considerable  number  of  cases  (Graefe),  is  made  upon  completely  untrustworthy 
grounds.  On  the  contrary,  the  falling  experiment  of  Hering,  on  page  705,  shows, 
undoubtedly,  that,  in  a  great  number  of  cases,  which  were  operated  upon  with  the 
most  favorable  result,  and  in  part  of  which  not  the  slightest  objective  trace  of  devia- 
tion could  be  found,  there  was  not  one  in  which  binocular  vision  appeared.  "We  may, 
therefore,  now  say  with  complete  assurance,  that,  in  permanent  strabismus,  a  repro- 
duction of  binocular  vision  is  only  exceptionally  attained,  if  at  all. 

There  are  very  similar  doubts  with  regard  to  the  results  which  have  been  attained,  with  or 
without  tenotomy,  by  certain  orthopedic  exercises.  (Javal.)  The  apparent  union  of  the  images 
of  two  lines,  one  of  which  is  gradually  approached  to  the  visual  line  of  the  squinting  eye,  is,  with 
great  probability,  to  be  ascribed  to  the  suppression  of  the  false  image  belonging  to  the  latter. 

If  it  be  established  by  carefully-conducted  '•'■falling  experiments,'1'1  that  binocular 
vision  is  never  restored  in  permanent  strabismus,  tenotomy  can  only  be  regarded  in 
this  form  of  squint  as  a  means  of  improving  the  appearance.  It  does  not  so  much  annul 
the  angle  of  squint,  as  it  secures  a  proper  position  of  the  eyes  with  relation  to  each 
other;  such  as  obtain  under  normal  circumstances,  when  they  are  not  fixed,  that  is, 
when  the  muscles  are  in  a  relative  state  of  rest.  This  is  the  position  usually  desig- 
nated as  the  mesoropter. 

The  difference  between  a  proper  position  of  the  visual  lines  and  the  optic  axes,  must  here  be 
again  mentioned.  Where  the  angle  which  the  two  form  with  each  other  is  uncommonly  large, 
the  correction  of  the  angle  of  deviation  is  necessarily  connected  with  an  apparent  false  position  of 
the  eyes,  and  vice  versa.  This  has,  heretofore,  been  little  observed  in  practice,  and  the  operation 
was  always  directed  toward  the  correction  of  position  of  the  optic  axes,  and,  therefore,  after 
apparently  successful  strabotomy,  a  very  marked,  deficient,  or  excessive  correction  of  the  actual 
angle  of  deviation  was  almost  always  observed.  Of  course,  in  accordance  with  what  has  been 
said,  in  permanent  strabismus,  such  a  result  answers  all  the  attainable  cosmetic  purposes,  and  is 
thus  perfectly  justified.  But  it  is  customary  to  consider  the  apparent  correct  position  of  the  eyes, 
the  same  as  an  annulling  of  the  angle  of  deviation.  Hence,  there  is  great  confusion  on  the 
subject,  and  this  appears  especially  evident  in  the  essays  on  the  "  aversion  to  single  vision  "  and 
"  incongruity  of  the  retina-."  ' 

The  division  of  the  tendon,  on  the  other  hand,  may  prove  a  true  means  of  cure, 
in  periodical  strabismus,  in  which  binocular  vision  generally  exists,  and  deviation  of 
one  visual  line  only-  occurs  at  certain  distances,  and  when  there  is  a  lateral  position 
of  the  object  of  fixation ;  since  the  right  adjustment  of  both  visual  lines  is  difficult 
to  bring  about,  on  account  of  disturbed  relations  of  the  power  of  the  muscles  that  are 
either  actively  or  passively  involved.  Tenotomy  should  be  performed  whenever  the 
other  methods  are  seen  to  be  insufficient  without  an  operation,  or  do  not  promise 
much  from  the  beginning.  But  when  the  periodical  deviation  chiefly  occurs  in  order 
to  correct  an  error  in  refraction,  the  division  of  the  muscle  can  only  be  appropriate 
after  the  deviating  muscle  has  acquired  a  preponderance  by  continued  exercise,  and 
when  neutralization  of  the  ametropia  is  of  itself  insufficient. 
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Inasmuch  as  the  division  of  the  tendon  may  remove  the  disturbed  relations  in  the  strength  of 
two  antagonistic  ocular  muscles,  it  has  also  been  recommended  in  luscitas,  whether  this  depended 
on  material  changes  in  a  muscle,  or  incurable  spasmodic  conditions,  or  on  a  paralysis,  which 
resists  other  treatment.  (Graefe.)  Unfortunately,  this  operative  weakening  of  the  preponderating 
muscle  is,  under  such  circumstances,  of  very  little  use. 

Tenotomy  may  also  be  practiced  in  nystagmus,  and  when  there  is  an  artificial  pupil  on  the 
upper  margin  of  the  cornea,  if  this  is  partly  or  entirely  covered  by  the  upper  lid,  and  the  affected 
eye  alone  has  useful  vision.  By  setting  back  the  superior  rectus,  the  artificial  pupil  sinks  down 
somewhat,  and  is  drawn  into  the  palpebral  fissure,  and  the  apparent  brightness  of  the  retinal 
images  increased.  (Graefe.) 

Strabotomy  has  some  considerable  disadvantages,  which  should  be  well  con- 
sidered, and  limited,  as  far  as  possible,  without  impairing  the  desired  aim. 

By  the  setting  back  of  the  line  of  insertion,  the  arc  is  necessarily  shortened,  with 
which  the  muscle  spans  the  globe.  Thus,  a  lessening  of  the  excursive  power  of  the 
operated  eye  is  caused,  and  if  the  affected  muscles  be  normal  in  function,  the  limi- 
tation is  in  proportion  to  the  lessening  of  the  arc,  that  is,  the  amount  of  the  setting- 
back  of  its  insertion.  The  mobility  becomes  slight.  The  muscle  can  now  only  turn 
the  visual  line  a  very  little  from  the  position  parallel  to  the  median  plane  of  the  face 
toward  its  own  side,  if  the  new  line  of  insertion  coincides  with  the  normal  line  of 
contact. 

Great  strabismic  deviations,  of  course,  require  a  greater  setting-back  of  the  mus- 
cle. If  we  wish  to  accomplish  this  by  tenotomy  of  the  deviating  muscle  alone,  the 
mobility  toward  the  latter  must  evidently  be  limited  to  a  very  slight  amount,  and 
under  some  circumstances  even  fully  removed.  In  order  to  obviate  the  evils  con- 
nected with  this,  it  is,  therefore,  imperatively  necessary  in  strabismus  of  any  consid- 
erable degree,  to  set  back  not  only  the  deviating  muscle,  but  also  its  partner  of  the 
other  eye,  the  former  somewhat  more  than  the  latter,  and  both  together,  so  much, 
that  the  sum  of  the  two  arcs  of  the  part  of  the  muscle  set  back  shall  be  the  same  in 
degree  with  that  of  the.angle  of  deviation.  The  field  of  motion  of  the  two  eye-balls 
is  then  evenly  divided  on  each  side  of  the  median  plane,  and  turning  of  •the  face  to 
one  side  is  only  required  for  objects  lying  far  to  one  side.     (Graefe.) 

The  deviating  muscle  should  be  set  back  a  little  more  than  its  partner  of  the  other  eye,  on 
account  of  the  great  resistance  which  it  makes  to  its  antagonist.  By  this  means  the  effective 
power  of  the  antagonists  of  both  sides  is  brought  nearer  to  a  state  of  equilibrium. 

In  setting  back  both  muscles,  the  mesoropter  is  pressed  to  the  side  engaged  in  fixation. 
This  is  large  in  proportion  to  the  size  of  the  arc  of  the  setting-back  on  this  eye.  This  is  not  a 
very  important  matter  if  the  strabismus  be  not  very  great,  and  will  require  no  great  correction, 
because  the  error  may  be  corrected  by  turning  the  face  laterally. 

In  an  excessively  large  angle  of  squint  the  removal  of  the  deviation  by  an  opera- 
tion is  not  possible  without  a  very  great  displacement  of  the  mesoropter,  and  without 
an  evident  limitation  of  the  excursion  of  the  eye.  It  is,  therefore,  recommended  in 
such  cases  to  be  contented  with  a  moderate  setting-back  of  both  muscles,  and  to  make 
any  wished-for  improvement  in  the  position  of  the  eyes,  by  bringing  forward  the 
tendon  of  the  antagonist  of  the  squinting  muscle.     (Graefe.) 

5.  It  is  better  to  postpone  the  operation  till  the  beginning  of  puberty,  if  the 
strabismus  be  seen  in  childhood.  The  causes  may  then  be  very  generally  neutral- 
ized, or  at  least  their  effect  weakened  by  proper  prophylactic  rules.  By  thus  delay- 
ing, the  conditions  are  fulfilled  under  which  periodical  strabismus  is  removed,  and 
the  patient  may,  as  it  were,  grow  out  of  a  squint  which  has  already  become  perma- 
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nent.  If  an  operation  bo  performed  very  early,  in  periodical  strabismus — the  cor- 
rection of  those  conditions  which  cause  the  innervation  to  be  directed  to  deviation, 
being  often  very  difficult  or  impossible — nothing  is  gained.  The  same  difficulties 
continue  to  exist  after  the  operation,  and  if  the  causes'  be  not  removed  the  strabis- 
mus is  very  apt  to  return.  But  if  the  strabismus  has  become  fixed,  it  is  still  less 
justifiable,  to  anticipate  the  possibility  of  outgrowing  the  strabismus,  since  with- 
out it  there  is  scarcely  any  hope  of  a  restoration  of  binocular  vision.  On  the  con- 
trary, too  long  a  postponement  of  the  operation  is  not  to  be  advised,  because  the 
organic  changes  of  the  affected  muscle  may  become  troublesome  with  the  lapse  of 
time,  and  necessitate  an  increase  in  the  amount  of  setting-back,  and  with  this 
increase  the  disadvantages  and  dangers  of  the  operation. 

Where  the  strabismus  is  developed  later  in  life,  or  especially  where  absolute  or  rela- 
tive insufficiency  of  a  muscle  is  the  proximate  cause,  there  scarcely  remains  any  great 
space  of  time  in  which  to  choose  the  operation.  Tenotomy  is  best  done  as  soon  as  the 
other  means  have  proved  insufficient.  But  here  also  the  result  frequently  is  not  up  to 
the  expectations,  even  when  the  fundamental  disease  is  not  progressive,  and  a  correc- 
tion which  at  the  time  of  operation  was  sufficient,  afterward  proves  to  be  not  enough. 

6.  The  operation  requires  no  preparation,  and  is  generally  undertaken  on  patients 
who  are  going  about  as  usual. 

The  instruments  required  for  the  performance  of  the  operation  are  a  medium- 
sized  forceps,  a  pair  of  small  scissors,  curved  on  the  flat,  and  some  small  sponges 
[or  bits  of  fine,  soft  muslin]  to  take  up  the  blood. 

It  is  of  advantage  to  undertake  the  operation  while  the  patient  is  under  the 
influence  of  an  anaesthetic.  The  muscles  then  become  relaxed,  and  are  more  easily 
lifted  from  the  globe  and  divided.  The  patient  should  be  on  his  back,  and  in  case 
an  anaesthetic  be  not  used,  the  other  eye  should  be  closed  by  a  bandage,  in  order  that 
the  patient  may  have  more  power  over  the  one  to  be  operated  upon,  and  be  able  to 
turn  it  as  may  be  required.  The  assistant  should  open  the  lids  as  widely  as  possible, 
and  hold  them,  while  at  the  same  time  he  prevents  any  movements  of  the  head. 
Another  assistant  removes  the  blood.  The  eye  is  now  turned  toward  the  antago- 
nist of  the  squinting  muscle,  or  held  there  by  the  fixation  forceps,  while  the  surgeon 
seizes  the  conjunctiva  directly  over  the  line  of  insertion  of  the  tendon  to  be  divided, 


three  lines  from  the  corneal  border,  lifts 
up  a  fold,  and  cuts  through  it  vertically 
with  the  scissors.  Then  the  wound  ia 
enlarged  above  and  below  to  the  dis- 
tance of  about  four  lines.  When  this  has 
been  done,  the  forceps  are  placed  in  the 
wound  perpendicular  to  the  surface  of  the 
globe,  and  its  points  hugging  the  sclero- 
tica are  pushed  a  little  backward,  so  that 
the  muscle  comes  between  the  branches, 
and  after  the  closure  of  the  forceps,  it 
maybe  drawn  in  an  acute  angle  out  of  the 
wound.  At  the  same  time  the  scissors 
are  placed  in  the  wound  with  the  other 
hand,  one  blade  placed  under  the  muscle 
(see  fig.  93),  and  the  tendon  divided  close 
to  the, sclerotica. 


Fig.  93. 
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After  the  operation  it  is  well  to  determine  the  relative  position  of  the  two 
globes,  in  fixation  for  distant  and  near  vision,  as  exactly  as  possible. 

If  the  deviation  of  the  squinting  eye  be  only  a  little,  or  not  at  all,  lessened,  we 
have  reason  to  suspect  that  the  wbole  breadth  of  the  tendon  is  not  cut  through. 
We  may  say  this  with  certainty,  when,  on  turning  the  eye  toward  the  antagonist, 
the  wound  does  not  gape  at  all,  and  the  sclerotica  does  not  show  in  its  center.  "We 
should  then  introduce  a  hook  into  the  wound,  and  attempt  to  place  it  under  tbe  undi- 
vided part  of  the  muscle  by  pressing  its  blunt  point  close  to  the  sclerotica,  and  sliding 
it  up  and  down.  If  we  have  seized  the  undivided  filaments  they  are  cut  through, 
as  above  described,  when  the  globe  will  immediately  turn  to  the  other  side.  [In 
North  Germany,  the  United  States,  and  we  believe  in  England,  a  blunt  hook,  called 
Graefe's  hook,  is  used  instead  of  the  forceps  to  take  up  the  muscle,  and  from  expe- 
rience with  both  methods  we  regard  the  use  of  the  hook  as  preferable.] 

If  the  deviation  appear  to  be  reduced  to  a  very  small  amount,  we  may  then  be  * 
content  with  the  result,  when  the  case  is  one  of  converging  strabismus,  because  the 
divided  muscle  very  often  contracts  very  much  immediately  after  the  operation ;  and 
when  this  contraction  subsequently  ceases,  the  correction  becomes  greater.  But  if 
we  have  a  strabismus  externus,  or  if  considerable  strabotic  deviation  still  remains,  the 
tendon  of  the  partner  on  the  other  eye  should  be  divided  in  the  same  way.  If  this 
still  does  not  suffice,  Tenon's  capsule  in  the  squinting  eye,  or  in  both  eyes,  may  be 
divided  upward  and  downward  from  the  wound,  to  lessen  the  opposition  to  the  con- 
traction of  the  anterior  end  of  the  muscle,  which  is  connected  to  the  loosened  parts 
of  the  sheath,  and  thus  increase  the  amount  of  the  contraction.  Yet  we  should  be 
very  careful  in  this  splitting  of  the  capsule,  and  be  particularly  guarded,  when 
there  is  still  considerable  deviation,  from  attempting  to  force  its  removal  by  con- 
tinued division  of  the  sheath.  The  patient  will  gain  nothing  by  this,  but  on  the 
contrary  he  is  threatened  with  a  greater  disfigurement.  In  consequence  of  this 
external  division,  great  prominence  of  the  eye-ball  is  added  to  the  limitation  in 
mobility,  and  it  acquires  a  staring  appearance.  This  is  more  marked  and  offen- 
sive, because  the  adjacent  portion  of  the  conjunctiva  and  the  adnexse  are  drawn  back 
with  the  excessively  retracted  muscle.  An  open  space  remains  in  the  field  of  the 
operation,  extending  far  back,  which  is  marked  from  the  surrounding  parts  by  the 
depth  of  its  shadow.  If  we  have  gone  too  far  with  the  division,  and  the  muscle 
has  been  dissected  from  its  sheath  for  some  extent,  the  eye  turns  to  the  other  side, 
a  secondary  strabismus  has  been  excited,  or  the  anterior  end  of  the  divided  muscle 
draws  itself  entirely  out  of  the  sheath,  and  is  only  connected  to  the  latter  by  its  sur- 
rounding tissue.  It  can  then  undergo  no  new  union  to  the  surface  of  the  globe,  and 
loses  its  influence  on  the  latter,  which  is  drawn  toward  the  opposite  side  by  the 
antagonist,  and  remains  fixed  in  this  oblique  position. 

Hitherto  it  has  been  attempted  to  escape  these  dangers  by  being  content,  in  diffi- 
cult cases,  with  a  partial  correction  at  first,  and  by  endeavoring  to  overcome  the 
remaining  deficiency  by  two  or  more  subsequent  operations.  The  favorable  results 
from  this  method  speak  well  for  it.  Yet  we  can  not  escape  the  supposition  that 
what  may  be  finally  attained  by  a  repetition  of  the  operation,  may  also  be  at  first 
acquired,  without  injury,  in  a  properly  regulated  setting-back  of  the  muscles  of  each 
side.  After  each  operation  quite  extensive'  cicatrical  adhesions  occur,  the  subse- 
quent separation  of  which  requires  much  more  dissection,  and  finally,  in  spite  of  it, 
gives  a  less  effect  than  a  less  extensive  separation  at  the  first  tenotomy.  Very 
recently,  also,  methods  have  been  conceived,  which  allow  the  greatest  possible  enlarge- 
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ment  in  the  arc  of  the  portion  that  is  set  back,  with  an  avoidance  of  the  dangers 
above  indicated. 

Thus  it  is  recommended,  in  case  of  need,  after  an  extensive  strabotomy,  to  keep  the  globe  devi- 
ated by  means  of  a  thread  in  the  course  of  its  antagonist  from  one  to  two  days,  in  order  that  the 
divided  muscle  may  be  compelled  to  unite  as  far  back  as  possible.  For  this  purpose,  in  strabismus 
internus,  a  thread  is#introduced  through,  the  conjunctiva  in  a  vertical  direction,  near  the  outer 
margin  of  the  cornea,  and  then  drawn  through  the  outer  palpebral  commissure,  and  fastened  after 
the  globe  has  been  brought  into  the  proper  direction  by  traction.  In  strabismus  externus,  where 
greater  power  is  required  for  adduction,  the  thread,  in  order  to  prevent  tearing  through,  should 
be  armed  with  two  needles,  which  should  be  passed  through  at  the  corneal  margin,  one,  one-and-a 
half  lines  above,  the  other,  one-and-a-half  below  the  horizontal  meridian,  in  order  that  both  needles 
may  be  passed  through  the  integument  separately,  but  close  to  each  other,  passing  just  above  the 
caruncle  through  the  inner  commissure,  so  that  the  entrance  of  the  needle  is  close  to  the  caruncle, 
and  the  exit  about  five  lines  on  the  side  of  the  nose  ;  then  both  threads  are  gently  drawn  till  the 
cornea  approaches  the  caruncle  as  nearly  as  the  operator  may  desire,  when  they  are  tied.  {Knapp.) 
The  result  is  very  well  spoken  of. 

Others  advise,  in  operating  for  convergent  strabismus,  to  first  carefully  separate  the  conjunctiva 
up  to  the  semi-lunar  fold  from  Tenon's  capsule,  and  to  separate  the  fold  with  the  caruncle  from 
the  parts  lying  behind.  For  this  purpose  the  conjunctiva  is  lifted  up  in  a  fold  on  the  lower  end 
of  the  insertion  of  the  muscle  incised,  and  the  scissors  introduced  through  the  wound  between 
the  conjunctiva  and  Tenon's  capsule,  dissecting  as  it  goes.  If  then  the  separation  has  been  accom- 
plished in  the  manner  indicated,  and  the  whole  capsular  portion,  so  important  for  the  setting-back 
of  the  muscle,  be  completely  independent  of  the  conjunctiva,  the  tendon  should  be  divided  in  the 
usual  way,  and  the  vertical  opening  of  the  capsule  made  at  the  same  time  with  the  tenotomy,  be 
enlarged  above  and  below,  according  to  the  amount  of  setting-back  required,  when  the  conjunc- 
tival wound  should  be  closed  by  a  suture.  The  same  method  is  practiced  for  the  external  rectus. 
Here  the  separation  of  the  conjunctiva  should  be  extended  to  that  portion  of  the  outer  angle 
which  draws  backward  very  much  on  turning  the  eye  outward.  The  following  are  claimed  as 
advantages  of  this  method. 

1.  A  greater  freedom  and  space  for  the  regulation  of  the  effect  of  the  operation. 

2.  Avoidafice  of  the  sinking-in  of  the  caruncle,  and  every  trace  of  a  cfeatrix,  'which  the  opera- 
tions heretofore  employed  occasionally  left. 

3.  There  is  no  necessity  for  more  than  two  operations  on  the  same  person,  nor  more  than  one 
on  the  same  eye.    {Liebreich.) 

If,  in  consequence  of  too  wide  an  opening  of  the  capsule,  or  too  extensive  a 
separation  of  the  muscle  from  its  adjacent  parts,  there  is  a  secondary  deviation  after 
the  operation,  which  is  not  very  marked,  we  should  attempt  to  prevent  any  further 
retraction  of  the  muscle  where  it  is  possible.  A  conjunctival  suture  is  to  be  advised 
for  this  purpose  ;  that  is,  the  union  of  the  edges  of  the  wound  of  the  capsule  and 
conjunctiva  by  a  delicate  suture.  We  should  include  a  smaller  or  broader  fold  in 
the  loop,  according  as  we  desire  to  correct  a  greater  or  smaller  error.  In  order  to 
increase  the  effect  we  may  also  take  a  semi-lunar  piece  from  the  portion  of  conjunc- 
tiva and  capsule  near  the  reflection,  and  then  unite  the  edges  by  suture.  Where, 
however,  the  secondary  deviation  is  considerable,  this  method  will  not  be  sufficient. 
We  must  bring  forward  the  end  of  the  muscle  and  unite  it  to  the  globe,  or  attempt 
its  setting  forward  by  the  so-called  thread  operation. 

We  can  not  believe  that  the  performance  of  a  strabotomy  is  rendered  easier  by  opening  the  con- 
junctiva and  capsule  at  a  greater  distance  from  the  corneal  margin.  We  then  meet  with  that 
part  of  the  muscle  which  reaches  within,  or  even  beyond,  the  ensheathing  membrane,  and  which 
is  connected  to  this  by  numerous  filaments  of  connective  tissue.  The  muscle  can  not  then,  of 
course,  be  drawn  clearly  out  of  its  bed  ;  the  forceps  are  more  apt  to  bring  with  them  the  sheath  of  the 
muscle  and  conjunctiva.    In  consequence  of  this,  it  is  often  difficult  to  tell  just  what  is  and  what 
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is  not  muscular  structure.  Single  filaments  of  tendon  often  remain  undivided,  or  too  much  ia 
separated  from  the  sheath,  and  the  result  of  the  operation  is  unfavorable. 

We  are  in  a  similar  danger  when  we  divide  the  muscle  at  a  great  distance  from  the  line  of  inser- 
tion. Then  the  amount  of  setting-back  is  much  greater  than  in  the  regular  method,  since  the 
muscle  is  shortened  to  the  length  of  the  'stump  remaining,  and  a  portion  of  the  resistance  to 
retraction  is  removed  which  the  adhesion  of  the  muscle  to  its  envelopes  offers.  Added  to  this, 
the  tendinous  stump  does  not  always  simply  shrivel,  but  often  granulates  excessively,  and  thus 
causes  much  difficulty  in  the  treatment,  and  at  any  rate  delays  the  recovery  very  much. 

Instead  of  the  forceps,  the  hook  was  formerly  generally  used,  to  bring  up  the  muscle.  Its  use 
is  easier,  but  much  more  painful  to  the  patient,  therefore  many  surgeons  prefer  the  forceps.  (Arlt.) 
[This  objection  does  not  seem  of  much  importance,  when  we  consider  that  the  operation  is  gener- 
ally performed  with  the  patient  under  the  influence  of  an  anaesthetic.]. 

7.  Immediately  after  the  division,  the  muscle  retracts  as  far  as  the  still-existing 
adhesion  permits.  This  contraction  is  often  spasmodic,  hence  the  effect  of  the  opera- 
tion appears  less  at  the  time  than  after  the  lapse  of  a  few  hours.  In  a  short  time, 
inflammation  comes  on,  neoplastic  connective  tissue  develops.  This  soon  becomes 
thickened,  and  at  last  forms  rigid,  tendinous  fibers.  These  proceed,  in  part,  from  tho 
inner  surface,  partly  from  the  cut  edges  of  the  end  of  the  muscle  to  the  surface  of 
the  sclerotica.  By  this  means  the  original  adhesions  remaining  are  considerably 
strengthened,  and  a  new  direct  connection,  a  new  insertion,  induced. 

Since  the  neoplastic  adhesions  become  shorter  in  their  higher  development,  and  are  less  dis- 
tensible than  the  former  means  of  connection — the  envelopes  of  the  muscle — the  effect  of  the 
operation  undergoes  a  slight  diminution,  which,  after  the  course  of  a  few  weeks,  usually  disappears 
again,  probably  on  account  of  increasing  activity  in  the  antagonists.  (Graefe.) 

If  the  obstacles  that  the  divided  tendon  found  in  its  retraction  were  not  equal  throughout  the 
extent  of  the  divided  edge — if,  for  instance,  the  sheath  was  divided  to  a  greater  extent  above  or 
below — the  retraction  of  the  individual  bundles  of  fibers  is  not  at  all  equal.  The  new  line  of  insertion 
is  oblique  to  the  former.  Therefore,  the  course  in  which  the  affected  muscle  rotates  the  eye  is 
moved  toward  the  anterior  point  of  insertion,  i.  e.  the  optic  axis  is  deviated  somewhat  upward  or 
downward,  if  the  internal  or  external  rectus  be  divided.  This  experience  has  been  made  avail- 
able for  slight  corrections  in  cases  in  which  the  strabismic  deviation  did  not  lie  entirely  in  the 
course  of  one  muscle. 

The  interval  between  the  two  cut  ends  of  the  tendon  often  remains  vacant,  and  is  filled  by  loose 
connective  tissue.  Sometimes,  however,  a  rather  large  neoplastic  cord  is  formed,  which  unites  the 
separated  edges  of  the  divided  muscle.  But  it  is  only  exceptionally  that  such  an  intervening  piece 
exerts  an  influence  upon  the  mobility  of  the  globe  in  the  course  of  the  affected  muscle,  since  its 
whole  length  is  apt  to  adhere  to  the  sclerotica,  and  only  the  most  posterior  point  of  insertion  is  to 
be  regarded  as  the  actual  point  at  which  the  muscle  was  seized.  (Graefe.) 

If  the  muscle  retracts  entirely  from  its  sheath,  tendinous,  connecting  filaments  are  also  developed 
from  the  end  of  the  muscle,  but  these  run  in  the  orbital  tissue;  the  muscle  remains  separated 
from  the  sclerotica. 

8.  These  methods  are  scarcely  ever  attended  by  any  great  irritation.  The  adhesion 
of  the  edges  of  the  wound  occurs,  with  rare  exceptions,  by  first  intention.  The 
injury  done  by  the  operation  itself,  scarcely  ever  requires  any  direct  treatment. 

If  the  operation  be  rather  more  difficult  than  is  usual,  and  if  the  surgeon  was  compelled  to 
divide  the  sheath,  or  to  use  the  hook  more  than  usual,  we  may  apply  cold  applications  for  a  time, 
in  order  to  avoid  an  excessive  reaction. 

Where  considerable  hemorrhage  has  occurred,  it  is  advisable,  the  second  day  after  the  opera- 
tion, to  begin  to  apply  linen  cloths  dipped  in  a  weak  solution  of  brandy,  in  order  to  somewhat 
favor  absorption.  Granulations  are  kept  down  by  the  application  of  the  tincture  of  opium,  or  if 
they  are  large,  are  cut  off  with  the  scissors.  Yet  it  is  well  to  delay  their  extirpation  until  the 
edges  of  the  wound  of  the  conjunctiva  have  contracted  to  a  email  size,  and  they  appear  somewhat 
pedunculated. 
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9.  The  strictest  carrying  out  of  the  rules  for  the  correction  of  the  fundamental 
disease  is  all  the  more  important  after  the  operation.  Where  the  provocations  to 
excessive  employment  of  single  muscles  permit,  the  strabismus  readily  returns, 
whether  the  eye  participates  in  binocular  vision,  as  may  be  the  case  after  the  opera- 
tion ia  periodical  squint,  or  if,  after  that,  only  monocular  vision  is  possible. 

In  some  cases,  after  the  operation,  an  extremely  troublesome  double  vision 
arises,  with  or  without  vertigo,  the  abnormal  relation  of  the  two  retinas,  to  which 
the  patient  is  accustomed,  being  removed.  This  diplopia  often  disappears  within  a 
few  days.  Not  unfrequently,  however,  it  continues  for  weeks,  and  occasionally  for 
months.  But  frequently  the  distance  apart  of  the  false  images  is  so  small,  that  it 
only  requires  a  slight  movement  of  adduction  or  abduction  to  bring  them  together. 
But  if  this  does  not  occur,  if  the  innervation  is  diverted  to  a  new  strabotic  deviation, 
the  squint  returns,  if  the  patient  does  not  learn  to  suppress  the  retinal  images  of  the 
squinting  eye.  In  such  cases,  we  may  seek  to  favor  the  union  of  double  images  by 
prisms,  while,  at  the  same  time,  an  attempt  is  made  to  remove  tbe  cause.  "Whether 
favorable  results  are  to  be  expected  from  this,  further  experience  must  say.  "Where 
these  means  have  been  found  insufficient,  the  treatment  should  be  directed  toward 
exclusion  of  the  squinting  eye,  in  order  to  restore  the  cosmetic  result.  This  is  done 
by  placing  a  dark  glass  before  the  eye,  or  allowing  the  patient  to  cover  it  with  a 
bandage  until  the  purpose  is  attained. 

10.  In  secondary  strabismus,  when  the  angle  of  squint  is  moderately  large,  and 
the  limitation  of  motion  in  tbe  course  of  the  muscle,  which  has  been  set  back,  does 
not  exceed  two  to  two-and-a-half  lines,  stitching  the  insertion  of  the  muscle  forward 
is  indicated.  This  operation  is  also  to  be  recommended  in  certain  paralytic  impair- 
ments of  motion  of  a  slight  degree,  as  well  as  in  great  primary  strabismus,  espe- 
cially in  divergent  squint,  if  mobility  in  the  course  of  the  antagonist  of  the  squinting 
muscle  has  been  somewhat  impaired.  In  the  first  case,  secondary  squint,  of  course 
the  tendon  of  the  shortened  muscle,  but  in  paresis,  or  in  excessive  primary  strabismus, 
the  elongated  muscle,  should  be  sewed  forward.  The  division  of  the  antagonist 
should  always  be  combined  with  the  bringing  forward,  in  order  to  increase  the  effect 
and  to  diminish  the  great  tension  on  the  thread.  (Graefe.) 

The  stitching  forward  of  the  insertion  of  a  muscle  is  best  performed  with  the 
patient  under  the  influence  of  an  anaesthetic,  or  at  any  rate  when  the  globe  is  fixed. 
The  conjunctiva  is  first  incised  in  the  meridian  of  the  affected  muscle,  about  two  lines 
from  the  corneal  margin,  and  the  opening  enlarged  above  and  below  in  somewhat  of 
an  oblique  direction.  If  we  wish  to  bring  forward  the  rectus  internus,  it  is  well  to 
give  tbe  opening  an  oblique  direction  from  above  inward,  and  downward,  and  out- 
ward. Then  the  conjunctiva  is  dissected  up  toward  the  cornea,  and  then  toward  the 
palpebral  reflection,  with  the  scissors,  when  it  often  occurs  that  the  conjunctiva, 
where  the  former  operation  was  performed,  has  an  aperture  which  is  filled  by  a 
delicate,  newly-formed  membrane.  After  the  mustde  to  be  brought  forward  has  been 
seized  with  the  strabismus-hook,  it  is  separated  from  its  adhesions.  When  this  has 
been  done,  a  thread  is  passed  through  the  conjunctiva,  by  means  of  a  strongly-curved 
needle,  close  to  the  corneal  margin,  and  carried  through  the  wound,  and  laid  aside 
for  the  time.  The  part  of  the  conjunctiva  nearer  the  reflection  is  then  drawn  out 
with  a  hooked  forceps,  and  the  retracted  muscle  drawn  up  with  a  second  foreeps.  If 
the  latter  be  well  secured,  the  needle  with  the  thread  is  pushed  through,  as  far  as 
may  be  required,  from  the  most  anterior  edge  of  the  muscle,  usually  about  two  lines. 
After  the  thread  has  been  passed  through  the  other  conjunctival  border,  it   ia 
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secured  by  a  knot.  Then  the  antagonist  of  the  muscle,  which  has  just^een  sewed 
forward,  is  divided  in  the  manner  previously  described.  By  changing  the  application 
or  loosening  the  thread,  any  requisite  correction  of  the  effect  may  be  made.  It  is 
well  to  remark  that  the  effect  should  always  be  somewhat  greater  immediately  after 
the  operation,  than  is  required,  because  it  always  diminishes  somewhat  subsequently. 
The  stitch  should  remain  in  from  two  to  three  days,  in  which  time  the  adhesions 
always  become  sufficiently  firm.  In  order  that  the  knot  may  not  come  off,  and  to 
limit  the  extravasation  of  blood,  the  use  of  the  protective  bandage  is  recommended. 
"When  the  inflammatory  reaction  is  very  severe,  cold  applications  may  be  made  to 
the  eye.     (Crittchet,  Graefe.) 

[Another  method  is  as  follows.  The  patient  having  been  placed  upon  his  back, 
and  under  the  full  influence  of  an  anaesthetic,  and  the  eye  to  be  operated  upon 
exposed  by  the  wire  speculum-,  an  assistant  draws  the  cornea  as  much  as  possible 
toward  the  outer  can  thus  by  catching  the  tissues  over  the  tendon  of  the  external 
rectus  muscle  in  the  blades  of  a  pair  of  fixation  forceps.  The  operator  then  makes  a 
horizontal  opening  over  the  internal  rectus  muscle,  midway  between  its  borders,  and 
extending  from  a  point  one  line  distant  from  the  cornea  down  to  the  semi-lunar  fold. 
This  opening  should  be  made  by  lifting  a  vertical  fold  of  the  conjunctiva  and  sub- 
conjunctival tissues  with  forceps,  and  cutting  it  with  scissors  in  a  horizontal  direc- 
tion. If  care  is  exercised,  the  internal  rectus  muscle  will  be  exposed  without  any 
difficulty  or  the  occurrence  of  much  bleeding.  The  next  step  is  to  secure  the  entire 
tendon  of  the  muscle  which  is  to  be  brought  forward.  This  is  especially  essential  in 
those  cases  in  which  the  divergent  squint  has  been  the  result  of  the  operation  for 
convergent  squint ;  for  in  such  cases  the  tendon  and  theca,  having  been  much  hag- 
gled in  the  original  tenotomy,  fall  back  irregularly,  and,  being  split  more  or  less, 
form  false  insertions,  which  are  zigzag  or  interrupted. 

After  the  apparent  insertion  of  the  muscle  has  been  brought  into  view,  a  strabis- 
mus-hook, having  an  eye  drilled  in  its  free  extremity,  and  armed  with  a  waxed  silk, 
is  made  to  sweep  beneath  it,  from  below  upward,  care  being  taken  to  keep  the 
instrument  in  close  contact  with  the  sclerotic,  and  carried  so  far  back  as  to  include 
every  straggling  band  of  muscle  or  theca  which  is  to  be  advanced. 

The  uplifted  mass  should  then  be  tied  close  to  its  sclerotic  implantation.  The  next 
step  is  to  divide  the  external  rectus  muscle  freely  through  a  horizontal  wound  in  the 
conjunctiva,  and  thus  complete  the  preliminary  steps  for  the  advancement  of  the 
internal  rectus.  The  latter  step  is  effected  as  follows :  the  operator,  holding  the 
ligature  firmly  in  one  hand,  should  cut  with  scissors  the  insertion  of  the  muscle  and 
gently  break  up  any  bands  of  connective  tissue  which  may  attach  it  to  the  sclerotic. 
As  he  does  this,  he  should  draw  upon  the  ligature  and  sway  it  from  side  to  side  until 
it  becomes  evident  that  any  adhesions  which  might  obstruct  the  advancement  of  the 
muscle  have  been  overcome.  He  should  now  estimate  the  amount  of  adduction  which 
may  be  necessary  to  cure  the  divergence.  This  he  can  do  by  catching  with  forceps 
the  sclerotic  edge  of  the  cut  tendon  of  the  external  rectus  and  drawing  the  cornea 
toward  the  inner  canthus,  while  he  holds  up  upon  the  stretch  the  muscle  to  be 
advanced.  The  retentive  sutures  are  now  to  be  placed.  For  this  purpose  two  deli- 
cate, short,  and  sharply-curved  needles  are  to  be  armed  with  fine,  well  waxed  silk, 
and  adapted  to  a  needle-holder.  (The  needle-holder  of  Dr.  H.  B.  Sands,  of  New 
York,  is  decidedly  the  best  for  this  purpose.) 

Ilaving  measured  the  extent  to  which  the  eye-ball  must  be  adducted  in  order  to 
correct  the  divergence,  the  sutures  should  be  passed  through  the  muscle  and  its  theca 
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as  far  from  its  cut  end  as  may  be  necessary.  The  muscle  should  be  drawn  well  out 
and  kept  upon  the  stretch,  so  that  the  sutures  may  be  passed  through  it  as  deeply 
as  possible  behind  the  caruncle,  to  secure  a  firm  hold,  and  to  leave  a  somewhat 
longer  mass  between  the  perforations  made  by  the  sutures  and  the  ligature  upon  its 
cut  end  than  the  original  divergence  measured.  The  course  of  the  sutures  should  be 
perpendicular  to  the  plane  of  the  muscle,  one  passing  through  near  its  upper  margin, 
and  the  other  near  its  lower.  After  the  sutures  have  been  placed  in  the  muscle,  the 
end  included  in  the  ligature  should  be  cut  off,  care  being  taken  to  leave  enough  to 
prevent  their  tearing  out.  The  amount  cut  should  nearly  equal  the  degree  of 
divergence  to  be  corrected,  allowance  being  made  for  shrinkage  which  has  followed 
the  detachment  of  the  muscle  from  the  sclerotic.  The  next  step  is  to  carry  the 
sutures  beneath  the  conjunctiva  above  and  below  the  cornea.  It  is  better  to  place 
the  upper  suture  first.  This  also  requires  the  curved  needle.  The  point  aimed  at  in 
carrying  the  needle  along  the  sclerotic,  beneath  the  conjunctiva,  should  be  about  a 
line  above  the  cornea  and  over  the  center  of  the  line  of  implantation  of  the  superior 
rectus  muscle,  and  there  the  suture  should  emerge.  Before  tying  the  upper  the 
lower  suture  should  be  brought  out  at  a  corresponding  point  over  the  inferior  rectus 
insertion.  While  the  operator  is  cautiously  tying  the  sutures  his  assistant  should, 
catching  hold  of  the  insertion  of  the  external  rectus,  carry  the  cornea  toward  the 
internal  canthus  as  much  as  possible,  and  thus  effect  what  may  tie  considered  the  real 
intention  of  the  operation,  namely,  to  adduct  the  eye  strongly,  and  thus  place  the 
end  of  the  shortened  internal  rectus  in  co-aptation  with  the  sclerotic  at  the  natural 
line  of  sclerotic  implantation.  The  exercise  of  a  little  care  will  cause  the  muscle  to 
spread  out  and  be  hidden  behind  the  horizontal  pillars  of  the  wound  through  which 
the  retentive  sutures  have  been  carried ;  and  thus  insuring  a  consolidation  of  the 
wounded  parts,  obtain  the  aid  of  the  subsequent  cicatritial  contraction  of  the  soft 
parts  intervening  between  the  cornea  and  the  caruncle  in  the  ultimate  result.  This 
method  has  been  employed  upon  two  eyes  which  had  been  rendered  divergent  by 
operations  for  convergent  squint.  In  one  of  these  eyes  the  divergence  was  more 
than  five  lines,  in  the  other  about  four.  In  the  first  eye  a  small  amount  of  con- 
vergent squint  was  induced,  which  was  cured  by  applying  the  glass,  which  neutralized 
existing  hypermetropia.  In  the  second  case  a  very  slight  degree  of  convergence  was 
caused,  not  exceeding  a  line,  which  was  also  removed  by  the  use  of  the  proper 
glasses.  And  in  both  these  cases  the  existence  of  hypermetropia  would  have  ren- 
dered glasses  necessary,  aside  from  any  convergence. 

The  operation  has  also  been  satisfactorily  performed  in  two  cases  in  which  slight 
paresis  of  the  internal  rectus,  the  result  of  injury,  had  led  to  divergent  squint. 

No  inflammation  of  an  annoying  character  has  followed  the  procedure.  It  is 
believed  that  the  chance  of  success  is  greatly  increased  by  dividing  the  external  rectus 
of  the  fellow-eye,  even  though  it  is  proposed  to  advance  the  internal  rectus  of  one 
eye  only.  (Agnew.)] 

11.  In  cases  of  secondary  squint,  where  the  mobility  in  the  course  of  the  retracted 
muscle  is  completely  or  almost  completely  removed,  especially  where  the  muscle  has» 
drawn  itself  completely  back,  and  has  no  connection  with  the  globe,  and  in  all  cases 
-where  the  angle  of  squint  is  very  large,  even  if  the  limitation  of  motion  in  the 
course  of  the  muscle  which  has  been  laid  back  was  only  to  a  moderate  degree,  the 
stitching  forward  is  no-  longer  sufficient.  Then  a  greater  bringing  forward  of 
the  end  of  the  muscle  is  necessary,  and  this  may  be  attained  by  the  so-called  thread 
operation.-  This  method  is  also  to  be  recommended  in  all  eases  of  great  paralysis 
.    46 
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of  the  muscle  as  "well  as  in  primary  strabismus,  with  a  large  angle  of  squint,  and 
great  limitation  of  motion  in  the  course  of  the  squinting  muscle.     (Graefe.) 

To  bring  forward  the  insertion  of  the  muscle,  after  properly  fixing  the  globe, 
the  conjunctiva  in  front  of  the  affected  muscle  is  to  be  divided  vertically  and  then 
separated  from  the  sclera  toward  the  cornea  and  toward  the  reflection  to  a  proper 
distance.  Then  the  end  of  the  muscle  is  to  be  dissected  up  from  the  sclera,  and  the 
antagonist  muscle  divided,  not  close  to  itf  line  of  insertion,  but  about  one  line 
further  back,  so  that  a  stump  may  remain.  Through  this  stump  a  loop  of  thread  is 
to  be  passed  by  means  of  a  curved  needle,  the  globe  turned  toward  the  side  of  the 
muscle  to  be  brought  forward,  and  retained  in  this  position  for  two  or  three  days 
by  properly  fastening  the  thread.  At  the  same  time,  the  proper  application  of  a 
pressure-bandage  is  of  marked  serviee,  as  it  fixes  the  globe  to  some  extent,  and  some- 
what prevents  traction  of  the  parts  united  to  the  thread,  and  removes  one  cause  of 
great  pain  and  intense  irritation.     {Guerin,  Graefe.) 

Unfortunately,  in  this  method  we  can  not  easily  regulate  the  effect,  since  the  eye 
must  be  turned  as  far  as  possible  to  the  side  of  the  muscle  to  be  brought  forward,  in 
order  that  the  thread  may  not  pass  over  the  cornea  and  rub  upon  it,  which  gene- 
rally causes  unbearable  pain,  and  often  severe  inflammation.  There  then  generally 
remains  in  the  most  cases  a  great  deviation  of  the  globe. in  the  course  of  the  muscle 
again  brought  forward,  which  then  must  be  covered  by  a  setting-back  of  the  partner 
of  the  opposite  side,  in  case  this  has  been  already  divided.     {Graefe.") 

12.  In  order  to  remove  the  great  deformity  caused  by  a  great  sinking-in  of  the 
conjunctiva  and  caruncle  after  excessive  division  of  the  ocular  sheath  on  the  inner 
side  of  the  globe,  the  ocular  conjunctiva  is  opened  in  the  same  way  as  in  stra- 
botomy,  some  lines  in  front  of  the  caruncle,  in  a  vertical  direction.  The  submu- 
cous tissue  is  then  dissected  with  care  as  far  back  as  the  outer  surface  of  the  muscle, 
which  has  been  set  back,  and  forward  to  a  point  near  the  corneal  margin.  The 
edges  of  the  wound  are  then  united  by  suture,  taking  care  to  draw  the  caruncle 
well  forward  and  somewhat  upward.  The  surface  of  the  posterior  conjunctival 
flap,  which  has  been  dissected  up,  is  then  united  to  the  sclerotica.     {Graefe.) 

In  order  to  conceal  great  protrusion  of  the  globe,  or  to  remove  excessive  gaping 
of  the  palpebral  fissure,  tarsoraphy  is  performed  with  advantage.  *  {Graefe!) 
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2.    Nystagmus. 

Symptoms. — This  affection  is  characterized  ly  tremulous  movements  of  eyes  ichose 
mooility  is  not  otherwise  impaired.  These  movements  are  involuntary,  exceedingly 
rapid,  almost  rhythmical,  and  affect  loth  eyes  at  the  same  time. 

1.  The  movements  of  the  eyes  in  the  greater  number  of  cases  are  in  the  plane  of 
rotation  of  the  two  lateral  recti  muscles,  more  rarely  in  an  oblique  direction,  or 
varying  in  different  directions.  The  movements  are  often  distinctly  rotary,  the  eyes 
oscillate  around  the  axes  of  the  oblique  muscles.  Cases  also  occur  where  the 
tremulous  motions  take  place  in  the  course  of  certain  of  the  recti  and  of  the  oblique 
muscles.  TTe  divide  the  disease  into  three  forms,  viz.,  oscillatory,  rotary,  and  mixed 
nystagmus.     {Boh  m .) 

The  peculiar  phenomenon  is  at  time3  only  seen  periodically,  under  very  especial 
circumstances.  ^Nystagmus  is  more  frequently  permanent,  continuing  almost  with- 
out interruption  during  the  waking  hours.  It  may  vary  in  severity,  and  in  some 
positions  of  the  eye  be  changed  to  a  quiet  glance. 

For  example,  in  many  cases  of  continuous  nystagmus  the  eye  becomes  quiet,  when  it  is  turned 
laterally  very  much,  in  a  horizontal  or  oblique  direction,  and  is  directed  upon  a  more  or  less  dis- 
tant point.  In  other  cases  this  occurs  if  objects  in  the  median  plane  and  at  a  certain  distance  are 
looked  upon.  Some  patients  have  several  such  points  of  rest,  others  only  one,  and  others  none  at 
all.  In  the  latter  cases  the  oscillations  coutiuue  in  every  direction  of  the  optic  axes,  and  at  most 
lose  somewhat  of  their  intensity  and  extent.     {Böhm.) 

On  the  other  hand,  the  periodical  nystagmus  is  usually  excited,  and  the  continuous,  greatly 
increased  if  the  patient  is  excited,  and  if  exact  vision  of  near  objects  requires  great  straining  of 
the  muscles  of  accommodation  and  convergence,  or  if  the  recognition  of  objects  is  rendered  diffi- 
cult by  a  poor  illumination.  The  relative  position  and  distance  of  the  object  also  have  an  influ- 
ence. It  is  said  to  have  been  observed,  that  the  tremulousness  increases  in  proportion  as  the 
eyes  are  turned  from  the  point  where  a  quiet  gaze  is  obtained,  to  one  side  or  to  different  distances, 
and  frequent  change  in  the  position  of  an  object  is  particularly  a  cause,  which  is  apt  to  increase  tbe 
nystagmus  decidedly,  and  for  a  long  time.  Sometimes  the  lateral  motion  of  the  eyes,  which  is 
necessary  in  following  lines  in  reading,  is  sufficient  to  excite  the  nystagmus ;  hence  the  patients, 
in  order  to  avoid  the  tremulousness,  move  the  head  rather  than  the  eyes,  or  push  the  book  to  one 
side  in  order  to  have  the  words  at  the  point  of  quiet  vision,  or  they  hold  the  book  so  that  they 
run  over  the  lines  perpendicularly  with  the  assistance  of  the  upper  and  lower  recti  muscles. 
Nystagmus  is  particularly  excited  by  looking  at  objects  or  men  moving  among  each  other  ;  hence 
patients  in  crowded  streets,  where  their  gaze  must  be  constantly  turned  from  side  to  side,  now  at 
objects  that  are  near  and  again  at  those  which  are  far  off,  are  immediately  attacked  by  very  great 
tremulousness  of  the  eyes,  which  then  remains  even  after  their  return  to  their  room,  where 
they  are  alone,  and  prevents  them  from  taking  up  any  employment  which  requires  a  quick  fixa- 
tion of  the  objects  for  some  time.    {Böhm.) 

2.  Nystagmus  of  itself  does  not  in  any  -way  impair  the  simultaneous  action  of  the 
two  eyes.  Yet  it  is  very  frequently  complicated  with,  or  rather  etiologically  connected 
to,  conditions  which  render  binocular  vision  impossible,  with  impairments  of  func- 
tions of  one  or  both  eyes,  with  strabismus,  &c. 

3.  Th,e  patient  does  not  generally  perceive  the  tremulousness  of  his  eyes.    He 
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sees  all  objects  just  as  they  are,  either  in  a  state  of  rest  or  motion.  But  nystagmus 
always  impairs  the  sight.  The  movements  of  the  retinal  images,  here  and  there,ren- 
ders  the  vision  confused  in  proportion  to  the  severity  and  extent  of  the  tremulous 
movements.  This  impairment  of  vision  is,  however,  only  very  marked  when  the 
patient  is  looking  at  very  fine  objects,  in  motion  or  at  rest,  or  when  he  wishes  to 
find  out  quickly  the  relative  position  and  distance  of  objects.  Eeading  very  fine 
writing  or  type,  working  upon  embroidery,  fine  sewing,  &c,  are  generally  very 
troublesome,  if  the  nystagmus  becomes  greater  while  thus  employed ;  walking  in 
crowded  streets,  walking  in  rooms  filled  with  people,  is  very  uncertain  ;  the  patient 
stumbles  all  the  time. 

There  is  a  method  of  correction  of  the  trouble  which  many  patients  make  use  of 
at  first  voluntarily,  but  which  they  subsequently  unconsciously  attain  by  means  of 
long  practice  and  habit.  They  move  the  head  in  a  contrary  direction  from  the 
movements  of  the  eyes,  by  a  perfectly  coincident  action  of  the  cervical  muscles,  by 
Avhich  they  are  enabled  to  keep  the  visual  axes  immovably  on  the  fixed  point. 
These  movements  of  the  head  are  in  some  cases  quite  remarkable  ;  they  increase  and 
decrease  with  the  nystagmus,  but  may  often  be  suppressed  and  again  called  up  at 
will.  They  often  appear  only  when  the  patient  desires  to  "  fix  "  some  object  sharply, 
and  can  not  bring  the  eye  to  rest. 

Causes. — Nystagmus  develops  itself  almost  always  in  infancy.  It  is  doubtful  if  it 
is,  as  many  suppose,  sometimes  brought  into  the  world  fully  developed,  and  is  thus 
a  hereditary  disease.  However,  the  oscillation  of  the  eyes  is  first  remarked,  in  by 
far  the  greater  number  of.  cases,  when  great  requirements  are  made  on  the  activity 
of  the  muscles  of  the  eye,  that  is,  at  the  beginning  of  school-life.  It  appears  also,  as 
if  exactly  this  strain  provoked  the  formation  of  the  disease  ;  as  if  the  nystagmus  from 
an  etiological  stand-point,  concealed  itself  similarly  to  the  strabismus  that  so  often  ac- 
companies it.  Such  a  view  is  certainly  supported  by  the  fact  that  nystagmus,  with 
rare  exceptions,  is  developed  only  in  cases  in  which,  during  childhood,  the  attain- 
ment of  sharp  or  even  moderately  clear  perceptions  was  difficult,  and  required  a  de- 
cided approach  of  the  object  to  the  eyes,  and  thus  great  opportunity  was  given  for 
overburdening  them.  In  fact,  nystagmus  is  by  far  most  frequently  found  with  cor- 
neal opacities,  especially,  on  both  sides,  which  occur  in  the  early  years  of  life  ;  with 
congenital  short-sightedness ;  with  central  capsular  cataract,  and  other  partial  cata- 
racts, which  date  from  childhood  ;  with  faulty  development  of  the  eyes;  with  func- 
tional disturbance  of  the  optic  nerve  and  retina. 

Exceptionally,  nystagmus  occurs  in  older  children,  or  grown  persons,  even  with  complete  in- 
tegrity of  the  function  of  vision.  In  this  view,  of  course,  we  do  not  consider  the  visual  loss 
caused  by  the  nystagmus  itself. 

But  then  we  may  almost  suspect  that  in  such  cases  impairment  of  sight  existed  in  the  first 
years  of  life,  which  increased  the  work  of  the  muscles,  but  which  was  in  time  relieved.  On  the 
other  hand,  we  not  unfrequently  meet  with  nystagmus  in  cases  in  which  the  condition  of  the 
eyes — extensive  degeneration  of  the  cornea,  cataract/want  of  development  of  the  eye-balls,  &c. — 
makes  any  distinct  perceptions  absolutely  impossible.  Overburdening  of  the  muscles  is  also  not 
entirely  excluded  in  such  cases  ;  but  we  frequently  see  such  children  bringing  every  thing  which 
they  take  in  their  hands  close  to  the  eyes,  and  often  in  a  very  peculiar  position,  in  order  to 
amuse  themselves  with  the  changing  shadows-,  which  occur  on  a  fanning  motion  of  the 
objects. 

Course. — Nystagmus  once  developed,  generally  exists  unchanged  through  life  ; 
yet,  according  to  recent  observations,  a  spontaneous  improvement,  and  even  cure,  is 
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not  impossible;  especially  when  the  impairments  of  sight  are  neutralized  or  removed, 
and  thus  the  demands  on  the  ocular  muscles  lessened. 

Treatment. — Prophylactic  means  are  to  be  adopted,  just  as  in  strabismus.  Their 
principal  aim  is  to  avoid  all  excessive  strainings  of  the  ocular  muscles,  together  with 
the  removal  or  neutralization  of  the  impairments  of  vision. 

But  if  nystagmus  is  once  fully  developed,  there  is  not  much  to  be  done.  After 
improving  the  vision,  however,  we  may  attempt  to  secure  an  improvement  or  cure 
by  appropriate  exercise  of  the  muscles.  In  doing  this,  we  gradually  change  the  di- 
rection and  distance  of  the  objects,  and  increase  the  duration  of  the  exercises,  pro- 
ceeding from  the  point  of  quiet  vision. 

Setting  back  the  insertions  of  the  affected  muscles,  has  been  well  spoken  of. 
(Böhm.)  Doubts  are,  however,  already  raised  on  many  sides,  as  to  the  effectiveness 
of  this  method.  (Huete,  KaTconz.)  "Where  a  strabismus  exists  at  the  same  time,  there 
is  more  reason  for  trying  the  effect  of  this  operation. 

The  choice  of  an  occupation  is  important.  In  order  to  render  nystagmus  as 
painless  and  harmless  as  possible,  those  employments  only  should  be  chosen  which 
require  only  a  moderate  degree  of  looking  hither  and  thither,  and  permit  the  com- 
pensation of  the  effects  of  the  nystagmus,  by  slight  movements  of  the  head.  In  short- 
sighted persons  fine  work  is  not  impossible,  provided  the  object  can  be  kept  perfectly 
quiet.  "Where  corneal  opacities,  &c,  render  sharp  vision  impossible,  those  occupa- 
tions suit  best  where  perfect  vision  is  not  required,  and  the  sense  of  touch  can  aid 
the  patient  somewhat,  such  as  baking,  basket-making,  gardening,  &c. 

Authorities.— Böhm,  Der  Nystagmus  und  dessen  Heilung.  Berlin,  1857. — Suete,  Lehrb.  d. 
Ophth.  II.  Braunschweig.  1S54.  S.  492, 495.— Gh'aefe,  A.  f.  0.  1. 1.  S.  10—  Aabonz,  ibid.  V.  1.  S.  37. 


3.   Paralysis    of  the    Muscles    of    the    Eye. 

Symptoms. — The  characteristic  symptom  of  paralysis  of  the  muscles  of  the  eye  is 
lessening  of  the  mobility  of  the  organ,  in  the  course  of  individual  muscles,  or  groups  of 
muscles,  and  a  consequent  and  exceedingly  variable  deviation  of  one  of  the  optic  axes,  in 
binocular  vision. 

1.  la  order  to  determine  with  accuracy  the  chief  symptom,  that  is,  the  difficulty 
of  directing  the  eye  in  certain  directions,  we  may  adopt  a  similar  proceeding  with 
that  for  the  determination  of  insufficiency.  If  we  first  wish  to  assure  ourselves 
merely  as  to  the  actual  existence  of  a  paresis,  we  proceed  as  in  an  examination  of 
the  angle  of  squint. 

We  cause  the  patient  to  look  steadily  at  a  finger  placed  at  the  distance  of  most 
distinct  vision,  and  parallel  to  the  perpendicular  axis  of  the  head,  while  we  carry  it 
out  of  the  middle  line,  in  various  directions  on  the  horders  of  the  visual  field.  "We  at 
the  same  time  note  the  deviations  which  the  affected  eye  undergoes  in  binocular 
vision,  and  again  when  the  sound  eye  is  covered. 

In  paresis  of  the  lowest  degree,  the  impairment  of  the  mobility  of  the  eye  is  not 
very  marked.  It  generally  first  declares  itself  by  a  feeling  of  tension  in  the  eye, 
when  the  patient  wishes  to  look  at  objects  in  a  certain  direction,  and  to  maintain  the 
position. of  the  eye  at  this  point.  The  affected  muscles  then  become  tired  very 
easily.  They  can  only  do  their  work  spasmodically,  or  at  intervals.  The  eye 
acquires  a  tremulous  movement,  and  finally  yields  very  much  to  the  side  of  the 
antagonistic  muscle.     (Graefe.) 

In  partial  paralysis,  the  false  position  of  the  affected  eye  is,  as  a  rule,  very  marked, 
if  the  object  be  turned  from  the  median  position  into  the  course  of  the  paralytic 
muscle.  Sooner  or  later  the  affected  eye  remains  behind  the  object,  so  that  its 
visual  line  shoots  by  it,  in  the  course  of  the  antagonist.  The  sound  eye  is  deviated 
in  the  same  direction,  e.  g.  to  the  right  or  left,  if  the  affected  one  alone  be  employed 
in  fixation,  that  is,  the  former  being  covered.  The  angle  of  deviation  is  then  larger, 
however.  This  is  in  proportion  to  the  greatnesstof  the  demands  made  upon  the 
paralytic  muscle.  It  is  the  larger  the  more  the  object  in  the  course  of  the  affected 
muscle  is  turned  from  the  median  line,  the  longer  the  examination  lasts,  the  greater 
the  paralysis.  There  is  an  important  diagnostic  assistance  in  this,  which  should  never 
be  neglected« 

In  complete  paralysis,  the  deviation  of  the  affected  eye  is  noticed  in  the  median 
position  of  the  object,  since  the  great  relative  preponderance  of  the  muscle  not 
affected  is  then  seen,  and  the  field  of  binocular  fixation  is  pushed  entirely  to  the  side 
of  the  sound  eye,  and  limited  to  a  small  amount.  The  affected  muscles  are,  at  the 
most,  only  capable  of  weak  contractions  with  a  small  excursion,  and  movements  of 
the  globe  in  their  course  can  only  be  accomplished  spasmodically,  through  the  com- 
bined action  of  other  muscles. 

2.  The  deviation  of  a  visual  line  necessarily  leads  to  binocular  double  vision. 
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This  plays  a  very  important  part  in  the  symptoms  of  paralysis  of  the  muscles,  and,  in 
the  greater  number  of  cases,  is  the  symptom  most  complained  of  by  the  patient.  It 
is  usually  the  most  marked  and  painful  symptom,  especially  wliere  the  deviation,  on 
account  of  its  smallness,  is  not  very  prominent,  and  the  distance,  therefore,  of  the 
double  images  from  each  other  is  also  slight.  Under  ordinary  circumstances,  tho 
double  image  of  the  affected  eye  is  not  perceived  in  any  position  of  the  object.  The 
sound  eye  requires  to  be  covered  by  a  deeply-colored  glass,  or  a  prism  must  be  used, 
in  order  to  cause  the  diplopia  to  appeal-.  These  are  almost  always  old  cases,  with 
great  strabismic  deviation,  where  the  marked  eccentricity  of  the  retinal  image,  in 
connection  "with  the  disturbances  of  accommodation,  very  much  diminishes  the 
clearness  of  the  perceptions  of  the  affected  eye,  and  greatly  favors  their  sup- 
pression. 

The  amount  of  deviation  of  the  double  images  stands,  of  course,  in  proportion  to 
the  size  of  the  angle  of  deviation.  It  becomes  no'thing ;  the  double  images  unite, 
when  the  object  takes  a  position  for  which  a  certain  adjustment  of  the  optic  axes  is 
still  possible.  The  field  of  the  binocular  single  vision  is  not  always,  then,  in  pro- 
portion to  the  magnitude  of  the  limitation  in  motion.  Cases  frequently  occur,  where 
the  limitation  is  slight,  but  the  double  vision  extends  over  the  greater  part  of  the 
whole  course  of  the  paralytic  muscle,  and  others,  where,  in  spite  of  great  limita- 
tion in  motion,  diplopia  only  appears  within  narrow  bounds.  Still  more,  the  excur- 
sive power  in  the  course  of  paralyzed  muscles  may,  according  to  experience,  increase 
and  decrease,  without  any  enlargement  and  diminution  of  the  field  of  binocular 
single  vision.  (Benedikt.) 

The  power  of  voluntary  abduction  and  adduction  comes  into  consideration  here. 
In  different  persons  this  is  very  different,  and  may  be  considerably  influenced  by 
a  number  of  circumstances.  Thus  it  is  clear  that  the  innervation  directed  toward 
correction  of  the  position  of  the  eyes,  may  easily  disappear,  or  prove  insufficient,  if 
the  urgency  for  single  vision  be  slight,  if  the  patient  easily  suppresses  the  percep- 
tions of  the  deviated  retina,  and  if,  at  the  same  time,  this  suppression  is  favored  by 
diminished  acuteness  of  vision,  insufficient  accommodation  of  the  eye,  very  eccentric 
position  of  the  images,  and  so  on. 

The  natural  conditions  of  association  between  the  muscle  of  accommodation  and 
the  two  lateral  recti,  make  themselves  known  in  a  very  marked  way.  A  corrective 
adduction  must  succeed  much  more  readily,  when  the  distance  of  the  object,  and 
the  state  of  the  refraction  of  the  eye,  render  a  very  great  straining  of  the  accom- 
modation necessary.  On  the  contrary,  a  corrective  abduction,  together  with  maxi- 
mal relaxation  of  the  accommodation,  finds  the  most  favorable  conditions.  In  other 
words,  the  field  of  binocular  vision  will  be  much  larger  in  hypermetropes,  in  the 
course  of  a  paralytic  internal  rectus,  if  near  objects  are  observed.  But  a  myope 
with  partial  paralysis  of  the  external  rectus  will  see  far  objects  in  a  much  greater 
proportionate  lateral  distance  from  each  other,  than  near  ones. 

Here,  also,  is  to  be  considered,  not  only  the  facility  or  difficulty  with  which  an 
innervation  tending  toward  correction  is  induced,  but  also,  the  increased  resistance 
which  the  lateral  recti  offer  to  the  diametrically  opposite  movements  of  the  eye,  with 
a  state  of  tension  or  relaxation  of  the  ciliary  muscle.  For  example,  a  hypermetrope, 
in  looking  at  near  objects,  will  only,  with  the  greatest  difficulty,  make  a  corrective 
movement  of  adduction,  on  account  of  the  unavoidable  tension  of  the  internal  recti. 
Yet,  under  normal  circumstances,  it  is  seen  that  the  excursive  power'of  the  globes 
in  the  course  of  the  external  recti,  is  greater,  in  a  parallel  position  of  the  two  visual 
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lines ;  that  is,  in  distant  vision,  when  the  internal  recti  are  less  tense,  than  when 
convergent.  {Hering.) 

No  attention  has  been  hitherto  given  to  these  very  important  circumstances,  and  explanations 
have  been  made  for  the  varying  extent  of  the  space  within  which  binocular  single  vision  takes 
place,  that  are,  to  some  extent,  contradictory.  Thus,  on  one  side,  it  is  believed  that,  since  the 
fusion  of  the  retinal  impressions  of  both  sides  is  a  cerebral  action,  the  regulating  influence,  which 
the  disposition  to  fusion  exerts  upon  the  nerves  of  the  ocular  muscles,  must  be  weakened,  when  the 
cause  of  the  paralysis  of  the  muscle  is  central,  but  not  that  it  is  so  in  peripheral  paralysis,  so  that  we 
may  conclude  as  to  the  central  or  peripheral  situation  of  the  cause,  from  the  voluntary  movements 
of  adduction  or  abduction.  (Graefe.)  On  another  side,  exactly  the  contrary  is  asserted.  It  is 
said  to  be  in  peripheral  hindrances  to  conduction,  that  the  most  marked  disproportion  between 
the  excursive  power  of  the  globe  and  the  field  of  binocular  single  vision  is  observed,  since  only  a 
certain  part  of  the  nervous  impulse  passing  from  the  center  can  reach  the  affected  muscle. 
{Benedikt.) 

If  the  voluntary  correction  of  the  paralytic  deviation  can  not,  from  any  cause, 
be  made,  the  innervation  directed  to  secure  this  end  soon  ceases,  and  the  affected 
globe  takes  a  position  which  corresponds  to  the  impaired  muscular  equilibrium  ; 
that  is,  it  deviates  the  more  from  the  normal,  the  farther  the  paralysis  has  advanced, 
the  greater  demands  are  made  on  the  paralyzed  muscle,  and  the  greater  resistances 
this  has  to  contend  against.  "We  may  see  this  deviation  very  distinctly,  if  a  volun- 
tarily-induced correction  be  suddenly  removed  by  placing  a  prism  before  the  eye, 
which  can  not  be  overcome. 

In  correspondence  with  the  laws  of  the  identical  visual  direction,  the  relation 
of  the  visual  lines  and  the  position  of  certain  meridians  to  each  other,  may  be 
measured  from  the  situation  of  the  double  images,  which  are  cast  upon  the  retina 
from  an  object  properly  fixed  with  one  eye.  But,  if  we  wish  to  avoid  the  trouble- 
some calculations  which  changed  conditions  of  projection  induce,  it  is  necessary  to 
see  to  it,  that  the  surface  of  the  object  always  remains  normal  to  the  ideal  visual 
plane,  that  is,  to  a  plane  which  would  pass  through  the  properly-adjusted  visual 
axes,  and  the  base-line.  "We  must  first  fix  the  object  with  the  sound  eye,  having  the 
visual  axi9  horizontal,  and  directed  exactly  forward,  and  then  note  the  symptoms. 
Then,  for  the  purpose  of  employing  single  muscles,  and  groups  of  muscles,  instead 
of  lifting  and  sinking  the  visual  plane,  the  head  should  be  inclined  forward  or  back- 
ward, while  the  visual  plane  remains  unchanged  in  a  horizontal  position.  In  order 
to  still  further  diminish  the  influence  which  convergence  of  the  visual  axes  exerts 
upon  the  inclinations  of  the  meridians,  it  is  advisable  to  place  the  object  at  a  distance 
of  several  steps  off. 

If,  in  this  way,  the  deviation  of  the  visual  axes  and  of  the  vertical  line  of  sepa- 
ration of  the  affected  eye,  for  the  given  directions  of  vision,  be  made  out  with  cer- 
tainty, the  premises  are  furnished,  to  come  to  a  conclusion  as  to  the  seat  and  extent 
of  the  paralysis.  Yet  we  can  not  be  too  careful  here,  especially  when  we  are 
dealing  with  false  inclinations  of  the  meridians,  since  there  are  many  circum- 
stances which  render  the  solution  of  the  problem  very  difficult.  Thus  the  normal 
meridian  inclinations,  which  accompany  certain  directions  of  the  vision,  must  he 
considered.  Nor  should  we  overlook  the  fact  that  abnormal  resistances  and  posi- 
tions of  the  points  of  rotation,  as  well  as  displacements  of  the  resulting  course, 
with  an  irregular  paralysis  of  single  bundles  of  one  muscle  or  of  a  group  of  muscles, 
may  be  of  importance.  We  should  also  remember  that  it  is  often  very  difficult  to 
secure  exact  horizontal  or  perpendicular  movements  of  the  fixating  eye  without 
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movements  of  the  head  at  the  same  time ;  and  the  statements  of  the  patients  as  to 
the  situation  of  the  double  images  is  very  untrustworthy. 

The  neglect  of  these  circumstances  does  not  allow  us  to  accept  the  rales  heretofore  given,  in 
accordance  with  which  the  paralysis  of  individual  muscles  was  diagnosticated  from  the  relative 
position  of  the  double  images  {Gräfe,  Schuft,  [Waldau,]  Alf.  Graefe),  except  with  the  greatest 
care,  and  the  more  so,  since  we  obtain  very  incorrect  ideas  as  to  the  normal  inclination  of  the 
meridians  in  the  various  directions  in  which  the  view  may  be  turned. 

a.  If  a  lateral  rectus  alone  be  paralyzed,  the  visual  axis  of  the  eye  to  which  it 
belongs,  with  a  primary  position  of  the  other,  deviates  horizontally  from  the  object 
of  fixation,  in  the  course  of  the  antagonist.  If  the  gaze  in  the  course  of  the  para- 
lyzed muscle  be  turned  horizontally  to  one  side,  the  affected  globe  follows  the 
healthy  one,  for  a  certain  distance,  but  always  remains  behind  the  latter,  and  if 
there  be  a  complete  paralysis  of  the  muscle,  does  not  pass  beyond  the  median  posi- 
tion. The  rotation  is,  then,  on  both  sides  around  a  vertical  axis,  and  only  a  little 
less  on  the  affected  side.  The  two  retinal  images  are  therefore  of  the  same  hight, 
but  thrown  upon  different  horizontal  meridians,  and  appear  about  parallel  to  each 
other,  and  equally  high,  but  crossed  or  homonymous,  according  as  the  internal  or 
external  rectus  may  be  paralyzed.  If  now,  while  the  ideal  visual  plane  maintains 
the  horizontal  position,  the  head  be  moved  greatly  forward  or  backward,  so  that 
the  former  appears  relatively  raised  or  sunken,  the  visual  axis  will  again  remain 
behind,  if  the  gaze  be  turned  laterally  in  the  course  of  the  paralyzed  muscle. 

Consequently,  the  vertical  meridians  of  the  two  retinas  will  not  be  parallel,  since 
this  is  possible  only  with  parallel  visual  axes,  but  in  accordance  with  Listing's  law, 
the  one  retina,  in  comparison  to  the  other,  will  be  distorted.  In  unison  with  this, 
the  double  images  of  a  line  vertical  to  a  horizontal  ideal  visual  plane  will  seem 
inclined  to  each  other,  always  providing  that  all  the  fibers  of  the  affected  muscle 
are  equally  paralyzed,  and  that  its  resulting  direction  of  action  has  undergone  no 
great  change. 

If,  for  example,  the  right  external  rectus  is  paralyzed,  and  if  the  gaze  be  directed  toward  the 
right,  with  the  head  strongly  inclined  forward,  and  with  a  horizontal  ideal  visual  plane,  both 
visual  axes  will  be  at  about  the  same  hight,  but  the  right  will  incline  a  little  inward ;  conse- 
quently the  horizontal  meridian  of  the  right  retina  will  be  inclined  with  its  upper  extremity  a 
little  less  to  the  left  than  that  of  the  left  retina,  which  is  turned  more  to  the  right.  The  homony- 
mous images  will  therefore  converge  upward  to  a  line  vertical  to  the  ideal  visual  plane.  On  the 
other  hand,  they  will  diverge  above  if  the  gaze  is  turned  toward  the  right,  while  the  head  is 
strongly  inclined  backward,  and  there  is  a  horizontal  ideal  visual  plane.  According  to  experi- 
ence, the  deviation  appears  much  less  frequently,  on  lifting  up  the  visual  plane,  than  in  looking 
down.  The  reason  of  this  is,  that  the  latter  movement  is  only  made  naturally,  in  looking  at 
near  objects,  and  this  is  accompanied  by  great  convergence  of  the  visual  axes  {Schuft,  Waldau), 
and  powerful  tension  of  the  muscle  of  accommodation  is  made. 

If  the  right  internal  rectus  be  alone  paralyzed,  crossed  double  images  must  appear,  when  the 
head  is  strongly  inclined  forward,  and  the  gaze  is  directed  to  the  left,  and  the  false  image  belong- 
ing to  the  affected  eye  with  that  of  the  other  side  will  converge  upward,  but  diverge  when  the 
head  is  inclined  very  much  backward,  and  the  gaze  is  directed  horizontally  to  the  left. 

5.  If  a  superior  or  inferior  rectus  be  alone  paralyzed,  the  visual  axis  of  the 
affected  eye,  with  the  primary  position  of  the  other,  deviates  upward  or  downward, 
according  as  it  is  the  inferior  or  superior  rectus  Which  is  affected,  and  with  this 
there  is  said  to  be  a  slight  deviation  outward.  {Graefe.)  Moreover,  the  retina  of  the 
affected,  eye  is  also  distorted  a  little  toward  that  of  the  healthy  one.     It  has  under- 
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gone  a  slight  rotation  around  the  visual  axis,  and  there  the  double  images  of  a  vertical 
'  line  do  not  appear  to  be  parallel.  If  now  the  gaze,  under  the  action  of  the  paralytic 
muscle,  be  raised  or  depressed  in  a  perpendicular  direction,  it  will  be  vertical  as  regards 
the  head,  the  visual  line  of  the  affected  eye  remains  more  and  more  behind,  and  the 
incongruity  of  .the  entire  retina  increases.  The  latter  occurs  because  the  rotation  is 
about  another  axis,  and  the  associated  oblique  is  in  preponderance.  The  difference 
in  the  hight,  breadth,  and  inclination  of  the  double  images  will  increase  to  this 
extent.     (Graefe.) 

Ifr  then,  in  paralysis  of  the  superior  rectus,  the  gaze  be  first  turned  horizontally 
to  the  side  of  the  sound  eye,  and  then  lifted  up  perpendicularly,  the  visual  line  of  the 
affected  eye  is  not  so  far  behind  as  in  the  perpendicular  elevation  of  the  head  out 
of  the  primary  position.  On  the  other  hand,  it  remains  further  behind  if  the  gaze  be 
elevated  vertically,  after  it  has  been  turned  horizontally  to  the  side  of  the  affected 
eye.  The  condition  of  things  is  analogous  in  paralysis  of  the  inferior  rectus.  In 
directing  the  gaze  vertically  downward,  the  visual  line  remains  the  most  behind, 
if  the  eye  were  previously  turned  toward  the  affected  side,  and  less  so  if  it  were 
previously  turned  to  the  sound  side. 

c.  If  an  oblique  muscle  alone  be  paralyzed,  the  circumstances  are  to  a  certain 
extent  changed  from  those  in  paralysis  of  the  associated  recti.  For  example,  we 
will  suppose  that  a  superior  oblique  is  paralytic.  The  visual  axis  of  the  affected 
eye  (there  being  a  primary  position  of  the  sound  one),  will  deviate  a  very  little 
upward  and  inward  (Graefe),  and  the  retina  will  undergo  a  slight  rolling  out- 
ward. The  double  images  will  then  be  on  the  same  side — homonymous — that  belong- 
ing to  the  affected  eye  will  be  somewhat  lower  down,  and  will  converge  upward 
with  the  other.  It  has  besides  been  noticed  that  the  false  image  appears  inclined 
toward  the  body  of  the  patient,  so  that  to  him  the  upper  end  seems  to  lie  further  off 
— a  phenomenon  which  as  yet  has  not  been  sufficiently  explained.  (Graefe.') 

If  now  the  gaze  be  turned  directly  downward,  the  lateral  and  vertical  deviation 
of  the  visual  axes  and  the  rotary  motion  of  the  retina  increases,  also  the  difference 
in  hight,  breadth,  and  inclination  of  the  double  images.  (Graefe.)  If  the  view  be 
first  directed  horizontally  to  the  side  of  the  sound  eye,  and  then  turned  downward, 
the.  remaining  behind  of  the  visual  axis  of  the  affected  eye  appears  more  prominent, 
than  in  turning  the  view  downward  out  of  the  primary  position ;  on  the  other  hand, 
it  is  less  marked  when  the  gaze  first  directed  toward  the  affected  side  is  turned  ver- 
tically downward. 

d.  If  several  muscles  of  the  same  eye  are  paralyzed  at  once,  the  sound  eye  being 
in  the  primary  position,  and  the  direction  of  the  gaze  in  the  course  of  the  paralytic 
group  of  muscles,  the  deviation  of  the  visual  axes  and  the  rotation  always  occurs  in 
the  resultant  of  the  antagonistic  muscles.  It  varies  according  as  the  course  of  the 
intended  rotation  approaches  the  direction  of  action  of  one  or  the  other  paralytic 
muscles,  and  according  as  the  paralysis  is  distributed  evenly  or  unevenly  over  the 
group  in  question.  On  the  whole,  then,  the  conditions  appear  somewhat  involved. 
Yet  the  laws  governing  the  movements  of  the  eyes,  and  of  identical  vision,  furnish 
the  means  of  determining  the  deviations  of  the  visual  axes,  and  of  the  position  of  the 
meridians  in  the  various  directions  of  the  vision,  from  the  reciprocal  situation  of  the 
double  images,  as  well  as  the  extent  of  the  paralysis,  provided  always  that  the 
examination  be  made  with  a  horizontal  ideal  plane  (in  order  to  keep  the  extremely 
complicated  conditions  of  projection  out  of  the  estimation) ;  and  besides  this,  the 
directions  of  the  vision  are  only  horizontal  aud  vertical. 
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If  all  the  muscles  of  the  eye,  supplied  by  the  oculo-motorius — third  pair — are  para- 
lyzed (and  this  is  a  very  frequent  occurrence),  the  opening  of  the  palpebral  fissure 
becomes  very  difficult  or  impossible.  The  lower  border  of  the  upper  lid  is  much 
lower  than  that  of  the  healthy  eye,  and  it  can  only  be  lifted  up  to  a  certain  bight,  when 
the  affected  eye  alone  is  used.  It  can  be  better  done  than  when  we  attempt  to  open 
both  eyes  at  the  same  time.  Opening  the  lids  can  often  be  accomplished  only  with 
the  aid  of  the  muscles  of  the  forehead.  The  globe  of  the  eye  seems  somewhat  promi- 
nent, and  turned  outward  on  account  of  the  preponderance  of  the  rectus  externus. 
Its  mobility  is  limited  or  removed  in  all  directions,  except  outward  and  downward. 

If  the  gaze  be  turned  from  the  median  position,  horizontally,  toward  the  sound 
eye,  this  deviation  outward  is  always  more  distinct;  but  if  the  gaze  be  directed 
upward,  in  complete  paralysis,  the  visual  axis  of  the  aifected  eye  does  not  follow  at 
all.  On  the  contrary,  if  it  be  turned  downward,  the  affected  eye  only  follows  slightly, 
and  immediately  deviates  somewhat  outward.  In  consonance  with  this,  the  double 
images  appear  crossed,  in  the  primary  position  of  the  sound  eye,  and  the  lateral  dis- 
tance from  each  other  increases  with  the  amount  of  the  deviation,  which  the  view 
toward  the  side  of  the  healthy  eye  undergoes. 

The  pupil  of  the  affected  eye  is,  with  very  rare  exceptions,  considerably  enlarged, 
fixed,  and  immovable.  By  means  of  mydriatics,  however,  it  may  be  fully  dilated. 
The  accommodative  power  is  generally  removed,  although  not  necessarily  so. 

e.  When  all  the  muscles  of  the  eye  are  paralyzed  (ophthalmo-plegia  paralytica), 
which  is  almost  always  coincident  with  paralysis  of  other  cerebral  and  spinal  nerves, 
we  find  the  globe  somewhat  pushed  forward,  completely  immovable,  and  covered 
by  the  paralyzed  upper  lid.  Its  optio  axis  is  exactly  forward  or  a  little  to  the  outer 
side.  The  pupil  and  accommodation  are  in  the  same  condition  as  in  complete  paraly- 
sis of  the  third  pair.     (Graefe.) 

3.  A  necessary  result  of  the  paralysis  is  an  inability  of  the  affected  eye  to  find  out 
where  objects  lie.  If  objects  are  to  be  "  fixed,"  which  lie  in  the  course  of  the  para- 
lytic muscle,  the  patient,  on  account  of  the  need  of  greater  innervation,  projects  the 
whole  visual  field  too  far  away,  and  consequently  grasps  beyond  tue  object  which  he 
wishes  to  seize." 

This  impairment  of  function  is  often  evinced  by  dizziness,  especially  when  the 
muscles  supplied  by  the  third  pair  are  paralyzed,  but  less  in  paralysis  of  the  external 
rectus.  The  symptom  is  particularly  prominent  if  the  sound  eye  be  covered,  and  is 
then  occasionally  so  troublesome,  that  the  patient  is  scarcely  able  to  maintain  his 
footing. 

4.  In  order  to  avoid  the  extremely  annoying  diplopia  and  dizziness,  when  he  can 
not  suppress  the  impression  on  the  affected  eye,  the  patient  generally'  closes  it,  and 
uses  the  healthy  one  alone  in  fixation.  But  where  he  can,  he  endeavors  to  bring  the 
object  at  which  he  wishes  to  look  in  such  a  relative  position,  by  turning  the  head 
around  a  perpendicular,  horizontal,  or  oblique  axis,  that  the  proper  adjustment  of 
the  two  visual  lines  requires  very  little  or  no  expenditure  of  power  on  the  part  of 
the  paretic  muscle.     {Graefe.) 

If,  for  example,  the  eye  be  less  movable  toward  the  right,  the  patient  turns  the  face,  by  means 
of  the  muscle  of  the  neck,  to  the  right,  and  thus  lessens  the  work  of  the  paralyzed  muscle.  But 
if  excessive  contraction  of  the  antagonist  has  already  appeared,  the  patient  holds  the  head  in  the 
opposite  way,  because  the  suppression  of  the  double  image  is  thus  most  easily  accomplished. 
(Graefe.) 

Causes. — Paralysis  of  the  muscles  of  the  eye  is  never  any  thing  but  a  symptom. 
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It  is  a  mark  of  extremely  different  morbid  conditions,  which  affect  the  muscular 
tissue  itself,  and  prevent  it  from  giviDg  any  results  from  nervous  impulses,  or  ren- 
der the  conduction  of  nerve-force  in  any  point  of  the  nerve-tracts,  either  difficult  or 
impossible. 

1.  On  the  basis  of  this  difference,  paralysis  is  divided  into  spnrious  and  true.  The 
latter  is  again  divided,  according  to  the  situation  of  the  hindrances  to  conduction, 
into  peripheral  and  central. 

Atrophy  of  the  muscular  tissue  should  be  particularly  mentioned  among  the  causes 
of  spurious  paralysis.  Tins  is  congenital  in  exceptional  cases.  But  it  is  usually  a 
result  of  excessive  tension  after  exophthalmos.  It  may  also  occur  from  the  tension 
and  permanent  inactivity  of  the  antagonist  of  the  squinting  muscle  in  old  stra- 
bismus. 

The  other  causes  of  spurious  paralysis  are  :  tendinous  degeneration  of  the  squint- 
ing muscle ;  cicatrices  on  muscles  resulting  from  lacerated  wounds ;  inflammation  of 
the  muscle  with  or  without  suppuration  ;  destruction  of  the  muscular  tissue  occur- 
ring in  orbital  tumors. 

Perhaps  lagophthalmos  cholericus  is  to  be  classed  here,  since  it  is  by  no  means 
ascertained,  whether  the  impairment  of  sensibility  in  the  cerebrum,  or  the  diminu- 
tion of  the  excitation  from  the  fifth  pair,  or  the  loss  of  fluids  depending  on  the 
peripheral  muscular  affection,  together  with  the  resistances  offered  by  the  dryness 
of  the  conjunctiva,  is  the  actual  cause  of  this  form  of  spurious  paralysis.     (Graefe.) 

2.  Orbital  abscesses,  which  injure  one  or  more  nervous  branches  or  growths, 
penetrating  wounds,  &c,  are  causes  of  peripheral  true  paralysis.  More  frequently, 
however,  such  a  paralysis  is  caused  by  rheumatic  affections  of  the  nerve-sheaths. 
These  rheumatic  paralyses  are  often  accompanied  by  similar  affections  of  the  orbit 
and  its  surroundings.  These  most  usually  develop  very  quickly  from  great  change  of 
temperature,  especially  a  draught  of  air.  They  are  generally  confined  to  one  side, 
and  even  to  single  twigs  of  a  nerve-branch,  that  is,  to  single  muscles.  The  paralysis 
may  appear,  however,  on  both  sides,  and  upon  all  the  muscles  of  the  globe,  and,  at 
the  same  time,  extend  to  other  cerebral  and  spinal  nerves.  In  cases  of  this  kind  of 
long  standiug,  the  remains  of  perineuritic  disease,  with  atrophy  of  \he  nerve,  have 
been  seen.  (Graefe.)  In  some  cases,  peripheral  paralysis  may  have  been  caused 
by  syphilitic  affections  of  the  orbit,  and  by  participation  of  the  nerve-sheath  in  the 
disease.     In  other  cases,  where  syphilis  is  the  cause,  the  paralysis  is  central. 

3.  Oerebro-spinal  paralysis  is  at  times  binocular,  and  not  always  of  the  same 
severity  or  extent  on  both  sides,  or  it  is  often  combined  with  paralysis  in  the 
branches  of  other  cerebral  or  spinal  nerves.  It  then  sometimes  affects  the  whole 
section  of  a  nerve,  and  is  again  confined  to  single  bundles.  The  causes  of  this 
variety  of  paralysis  are  about  the  same  with  those  which  have  been  given  in  speak- 
ing of  amaurosis,  and  we  may  refer  the  reader  to  them.  In  some  cases,  pure 
mechanical  hindrances  to  conduction  may  be  the  cause,  such  as  disturbances  of  circu- 
lation, morbid  substances,  or  foreign  matters  in  the  blood.  Yet  these  are  rare 
exceptions.  As  a  rule,  we  certainly  have  proliferative  processes,  which  bear  the 
character  of  a  true  inflammation,  or  gray  atrophy,  and  are  originally  seated  in  the 
intracranial  branches  of  the  nerves,  or  in  the  actual  point  of  origin  and  central  con- 
necting filaments. 

a.  Proliferation  in  the  intracranial  portions  of  the  trunks  of  the  nerves  occasion- 
ally occurs  independently,  from  very  different  causes.     In  the  beginning,  they  are 
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often  confined  to  small  portions  of  the  nerves,  but  they  are  generally  rapidly  carried 
along  the  bundles  of  fibers,  and  cause  the  entire  trunk  to  appear  changed.  Occasion- 
ally several  intracranial  nerves  are  affected  at  the  same  time,  or  within  a  short  time 
of  each  other,  without  any  common  central  focus  being  discovered.  We  must  then 
suppose  that  there  have  been  a  number  of  foci.     (Turch.) 

The  morbid  process  more  frequently  appears  secondarily,  as  a  consequence  of  basilar 
meningitis,  periostitis  (Gh-aefe),  or  from  tumors,  and  is  explained  by  a  direct  transi- 
tion of  the  proliferation  to  the  neurilemma,  or  again  by  mechanical  contraction  of 
the  portions  of  the  trunk  near  the  inflammatory  focus.  (Türclc.) 

Scrofula,  tuberculosis,  rheumatism,  gout,  pyaemia,  typhus  fever,  the  exanthe- 
.  mata,  but  especially  syphilis,  are  to  be  regarded  as  remote  causes.  {Leidesdorf, 
Graefe.) 

o.  True  cerebral  disease  occasionally  leads  immediately  to  impairments  of  the 
functions  of  the  motory  ocular  nerves,  since  the  origins  of  the  nerves  or  connecting 
filaments  are  involved  in  these  diseases.  Paralysis  of  the  third  cerebral  nerves  gen- 
erally occurs  in  disease  of  the  crus  cerebri,  and  is  then  usually  combined  with 
paralysis  of  the  opposite  extremities.  (Dudiel.)  On  the  other  hand,  paralysis  of  the 
facial  nerve  is  generally  a  result  of  disease  of  the  pons  varolii,  and  is  generally 
accompanied  by  paralysis  of  the  extremities.  (Duchelc.) 

Besides,  paralysis  of  each  of  the  motory  ocular  nerves  is  met  with  in  the  most 
diverse  varieties  and  localizations  of  cerebral  disease,  and  under  conditions  which 
cause  us  to  look  for  the  origin  of  the  paralysis  only  in  the  primary  situation  of  the 
disease. 

In  old  persons,  where  such  paralyses  more  frequently  occur,  true  diseases  of  the  encephalon, 
especially  cerebral  softening,  are  the  causes  of  the  impairment  of  the  motion  of  the  eye  in  a  much 
larger  proportion  of  cases  than  in  young  persons.  It  is  imperatively  necessary  to  consider  this 
fact,  even  if  the  paralysis  be  at  first  confined  to  a  single  muscle  only.  Indeed,  it  often  happens 
that  such  processes  are  first  indicated  by  a  narrowly  circumscribed  disease.  Such  a  paralysis 
may  even  disappear,  and  several  weeks  or  months  afterward  it  may  suddenly  occur  in  a  greater 
number  of  muscles,  which  will  leave  no  doubt  as  to  the  existence  of  serious  cerebral  disease. 

In  other  cases,  diseases  of  the  encephalon  are  only  to  be  regarded  as  remote 
causes.  The  true  source  of  the  paralysis  is  either  a  secondary  basilar  meningitis,  or 
an  increased  cerebral  pressure.  The  pressure  occasionally  proceeds  from  tumors, 
which  lie  on  the  pons  varolii,  on  the  cms  cerebri  or  its  immediate  vicinity,  and  on  the 
surface  of  the  cerebrum.  In  other  cases,  these  parts  of  the  brain  themselves  swell, 
on  account  of  after-growths,  apoplectic  clots,  &c,  in  their  tissue,  or  in  their  sur- 
roundings, and  press  the  nerves  against  the  bones,  or  they  cause  the  larger  vascular 
twigs,  which  interlace  with  the  nerve-trunks,  to  actually  ligate  the  nerve  (Türclc), 
or  the  filaments  of  connective  tissue,  which  surround  the  vessels  and  nerves,  and 
are  attached  to  the  base  of  the  brain,  compress  the  nerves.  Cerebral  pressure  is 
often  to  be  ascribed  to  a  primary  or  secondary  hydrocephalus. 

4.  In  exceptional  cases  paralysis  of  individual  muscles  seems  to  depend  merely  on  muscular 
anaesthesia,  that  is,  is  a  result  of  the  removal  of  muscular  sensation.  'Such  a  paralysis  is  found  in 
connection  with  anaesthesia  of  sensitive  nerve-twigs.  It  may  generally  be  quickly  overcome  by 
peripheral  irritation  of  the  anaesthetic  twigs.  (Graefe.) 

5.  "We  may,  finally,  merely  mention  the  impairments  of  motion  in  the  ocular  muscles,  which 
sometimes  occur  as  a  result  of  diphtheritis  of  the  fauces. 

Course  and  Results. — These  vary  exceedingly  in  individual  cases,  according  to 
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the  varieties  of  the  primary  affections.  Eheumatic  paralysis  usually  occurs  very 
quickly,  often  in  a  few  hours,  or  in  one  night ;  while  central  paralysis,  especially  that 
depending  on  compression  or  primary  inflammation  of  intracranial  trunks,  usually 
appears  gradually,  and  perhaps  increases.  It  is  not  necessary  to  state  that  very 
great  deviations  from  this  rule  are  not  rare;  this  is  understood,  of  course,  from  tlie 
peculiarity  of  the  individual  causes.  It  is,  however,  worthy  of  remark,  that  the  pro- 
gress of  the  paralysis  is  often  variously  interrupted.  The  symptoms  of  paralysis  for 
a  time  vary  in  intensity  and  extent — increase,  decrease,  disappear,  again  appear,  &c, 
till  finally  the  condition  hecomes  more  stable.  Occasionally,  also,  spasms  appear 
while  the  paralysis  exists  or  precede  it,  especially  where  it  is  of  inflammatory  origin, 
when  they  appear  to  announce  the  irritative  state  preceding  the  inflammation. 
(Crraefe.) 

Recent,  or  at  least  cases  of  paralysis  of  the  muscles  of  the  eye  which  are  not 
old,  in  case  they  are  not  combined  with  strabismic  deviations,  are  frequently  relieved. 
This  occurs  spontaneously,  or  with  the  assistance  of  appropriate  treatment.  The 
rheumatic  form  of  paralysis  is  the  most  favorable  in  this  respect.  In  the  majority 
of  cases  this  disappears  when  the  circumstances  are  only  moderately  favorable.  The 
paralysis  depending  upon  primary  inflammation  of  the  intracranial  portions  of  the 
nerve-trunks,  is  not  very  unfrequently  entirely  relieved  by  a  complete  removal  of  the 
inflammation  and  of  the  organic  changes  caused  by  it. 

Secondary  neuritis  and  compression  of  the  nerve-trunks,  on  the  contrary,  give 
very  little  hope  of  the  complete  removal  of  a  paralysis  caused  by  them,  unless  the 
disease  may  be  subdued  within  a  short  time,  which  not  unfrequently  occurs,  where 
syphilis  is  the  original  cause. 

The  prognosis  is  the  worst,  when  the  symptoms  indicate  an  affection  of  the  cere- 
bral or  spinal  portion  of  the  nerves,  because  this  generally  threatens  an  increase  in 
the  extent  of  the  paralysis,  if  not  worse  results. 

If  the  paralysis  have  already  existed  for  some  time,  or  if  it  be  ancient,  hope  of 
relief,  and  even  of  an  improvement  in  the  condition,  is  very  slight  or  none  at  all. 
On  the  one  hand,  the  long  time  which  has  elapsed  shows  that  the  disease  has  little 
inclination  to  recede  of  itself.  On  the  other  hand,  the  paralysis  itself  is  a  very  fruit- 
ful source  of  secondary  affections,  which,  in  their  nature,  are  incurable.  To  these 
belong  atrophy  of  the  nerve  itself,  with  atrophy  of  the  paralyzed  muscle,  fatty 
degeneration,  relaxation ;  development  of  amblyopia  from  non-use  of  the  eye,  but 
especially  the  strabismic  deviation  of  the  eye  toward  the  antagonist,  or  of  the  other 
eye  toward  the  muscle,  corresponding  to  the  antagonist.  This  strabismic  deviation 
is  a  very  frequent  result,  and  appears  as  a  rule  to  affect  the  eye  having  the  least  visual 
power.  (Graefe.)  Its  proximate  cause  is  the  extremely  troublesome  diplopia  and 
vertigo,  which  the  patient  seeks  to  remove  in  every  possible  way. 

Treatment. — We  must  first  attempt  to  reach  the  original  disease.  Direct  treat- 
ment of  the  paralysis  is  not  justified  until  the  cause  is  subdued,  or  at  least  deprived 
of  its  influence  on  the  conduction  in  the  course  of  the  affected  nerves.  If,  then,  this 
treatment  fails  to  restore  the  normal  function  to  the  paralyzed  muscle,  in  appropriate 
cases  the  attempt  may  be  made  to  increase  tho  relative  power  of  the  muscle  mechani- 
cally, that  is,  by  lessening  the  resistances  to  its  action. 

1.  The  principles  on  which  the  main  disease  should  be  treated,  are  given  in  th<ö 
text-books  for  special  therapeutics.  Yet,  in  passing,  we  may  mention  the  successful 
results  which  have  frequently  been  obtained  by  a  properly  conducted  course  of  the 
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"inunction  treatment."  (See  Introductory  Section.)  The  cases  in  which  good  results 
have  been  obtained  from  this  treatment  are  those  where  there  is  a  moderate  exuda- 
tion to  be  absorbed.     This  is  not  necessarily  of  a  syphilitic  character. 

"Where  rheumatism  is  the  cause,  in  very  recent  cases,  the  use  of  dry,  warm  cloths, 
or  bags  tilled  with  aromatic  herbs,  and  flying  blisters,  with  the  internal  use  of  the 
iodide  of  potassium,  have  been  recommended.  At  the  same  time,  the  indications 
springing  from  the  cause  are  to  be  carefully  fulfilled.  These  cloths  and  bags  should 
cover  the  eye-brow  and  temple,  and  be  worn  for  some  time.  The  blisters  should  be 
about  as  large  as  a  copper  coin,  and  be  applied  daily  on  some  part  of  the  forehead  or 
temple. 

The  sprinkling  of  powdered  strychnine  or  veratrine  T^-  to  \-  grain,  mixed  with 
1  to  2  grains  of  sugar  or  starch,  or  smearing  ointments  of  these  substances,  on  parts 
deprived  of  their  epidermis  by  vesicants,  is  scarcely  ever  of  any  use.  The  so-called 
"  sweating  treatment,"  and  the  use  of  tartar  emetic  in  small  doses,  are  also  superfluous. 

2.  After  the  treatment  of  the  main  disease,  in  cases  which  are  probably  rheumatic, 
the  electric  current  should  be  employed.  In  some  cases  it  does  admirably, 
even  in  the  undoubted  existence  of  incurable  intracranial  disease  which  can  not  in 
other  respects  be  improved.  It  is  in  this  case  an  important  rule  to  begin  with  the 
current  from  the  fifth  nerve.  A  direct  excitation  of  the  motory  nerves  of  the  eye  is 
not  only  superfluous  (B.  Schulz,  SzoTcalslci),  but  also  less  effectual  than  one  induced 
by  reflection  from  the  trifacial. 

The  current  employed  should  be  just  strong  enough  to  cause  a  slight  sensation 
on  the  affected  portion  of  integument,  and  always  act  only  for  a  short  time,  say 
about  half  a  minute.  The  strength  of  the  current  and  the  duration  of  the  sitting  will 
vary  according  to  the  irritability  of  the  patient  and  of  the  trifacial  nerve.  If  too  great 
an  irritation  is  made,  or  for  too  long  a  time,  there  will  be  no  result.  The  improvement 
generally  appears  in  a  moment,  and  disappears  just  as  quickly  if  the  application  be  not 
properly  made.  It  is  therefore  well  to  first  use  the  current  for  a  few  seconds  only,  and 
to  see  if  there  be  any  improvement.  If  any  progress  is  noticed,  the  employment  of 
the  electric  stream  should  be  continued.  But  when  there  is  no  further  increase  in 
mobility,  or  if  after  the  first  few  seconds  no  improvement  is  seen,  the  operator 
should  stop,  and  subsequently  renew  the  treatment. 

.It  is  quite  certain,  that,  in  the  cases  where  this  method  of  using  the  electric 
current  does  not  avail,  greater  irritation  does  no  good,  and  that  it  even  makes  the 
condition  worse.  It  not  unfrequently  occurs  that  no  improvement  is  seen  until  after 
a  number  of  sittings,  and  then  it  rapidly  advances.  "We  should,  therefore,  not  lose 
our  courage  too  soon.  But  if  there  is  no  benefit  in  two  weeks,  there  is  scarcely  any- 
thing to  be  hoped  from  it.  The  improvement  is  sometimes  seen  in  an  increase  of 
the  contractile  power  of  the  muscle,  and  of  the  parts  in  which  there  is  binocular 
single  vision.  Again,  the  power  of  the  muscle  increases  while  the  binocular  visual 
field  does  not  increase  at  all,     (Benedikt.) 

It  is  believed  that  experience  has  taught,  that  irritations  of  certain  branches  of  the  fifth  pair 
are  particularly  adapted  for  paralysis  of  certain  parts.  Thus,  in  paralysis  of  the  sixth  pair  (abdu- 
cent), the  result  is  said  to  be  best,  if  the  copper  pole  be  placed  on  the  forehead,  while  the  region* 
of  the  malar  bone  is  irritated.  In  paralytic  ptosis,  the  copper  pole  should  be  placed  on  the  fore- 
head, or  applied  to  the  mucous  membrane  of  the  cheek  by  means  of  a  catheter-like  electrode,  and 
the  closed  lids  stroked  with  the  zinc  pole.  In  paralysis  of  the  superior  rectus,  rectus  internus, 
and  the  two  oblique,  the  zinc  pole  should  be  placed  on  the  side  of  the  nose,  near  the  inner  can- 
thus.     In*  paralysis  of  the  inferior  rectus,  it  should  be  moved  here-and-there  on  the  lower  orbital 
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border,  while  the  copper  pole  is  applied  to  the  forehead.  {Benedikt.)  [It  is  claimed  that,  besides 
the  universally  conceded  value  of  electricity  in  paralysis  of  the  ocular  muscles,  partial  elec- 
trization with  the  Faradaic  current,  the  hands  of  the  patient  being  placed  on  the  negative  pole, 
and  the  positive  applied  over  the  eye  with  the  hand  of  the  operator,  the  current  passing  through 
his  body,  has  a  positive  beneficial  effect  in  conjunctivitis  and  inflammations  of  the  lachrymal  pas- 
sages.   {Beard  and  Bockwell.)] 

Proper  exercise  of  the  paralytic  muscle  at  the  same  time  is  of  importance.  For 
this  purpose  it  is  well  to  bandage  the  healthy  eye  for  some  time,  often  during  the 
day,  and  cause  the  patient  to  use  the  affected  one  only.  At  the  same  time  the  patient 
should  be  instructed  to  "fix"  or  look  at  objects  which  lie  in  the  course  of  the  affec- 
ted muscle  and  outside  of  the  meridian  position.  In  order  to  increase  the  innerva- 
tion of  the  muscle  as  much  as  possible,  it  is  very  important  to  choose  near  objects 
for  corrections  in  motions  of  adduction,  and  far  objects  for  abduction,  and  where  it 
is  necessary  to  lessen  or  increase  the  refraction  by  the  proper  convex  or  concave 
glasses. 

For  the  same  purpose,  some  advise  the  use  of  two  lines,  one  of  which  is  fixed  by  the  healthy 
■eye,  while  the  other,  which  is  movable,  is  approached  so  near  the  visual  line  of  the  affected  eye, 
that  the  double  images  unite.  Then  the  second  line  is  gradually  pushed  away  in  the  course  of 
the  paralytic  muscle,  and  the  latter  thus  excited  to  corrective  contractions.     {Javal.) 

Others,  having  the  head  immovable,  bring  the  object  of  fixation  into  a  position  in  which  bi- 
nocular single  vision  is  still  possible,  and  then  gradually  remove  it  in  the  course  of  the  paralyzed 
muscle  so  far,  that  the  images  begin  to  separate,  and  the  effort  for  single  vision  causes  a  correct- 
ive innervation.     {Szokalski.) 

If  we  wish  to  correct  slight  paralytic  deviations,  the  trial  of  prismatic  plane 
glasses  is  recommended,  since,  if  chosen  and  used  properly,  they  allow  binocular 
vision,  and  perhaps  accustom  the  eyes  to  work  together.  If  they  are  to  accom- 
plish what  we  desire  of  them,  their  angle  of  refraction  should  be,  of  course,  that 
one  which  reqiiires  a  slight  tension  of  the  paralytic  muscle,  and  one  which  can  be 
kept  up,  in  order  to  unite  the  double  images.  If  the  power  of  the  muscle  gradually 
increases,  weaker  prisms  should  be  chosen,  until  finally  they  can  be  dispensed  with. 
{Graefe.) 

3.  If  contraction  of  the  antagonist  has  already  commenced,  and  it  is  desired  to 
restore  the  functional  activity  of  the  affected  muscle,  or  if  a  slight  degree  of  paresis 
in  one  or  other  rectus  muscle  withstands  all  attempts  to  remove  it,  in  slight  limita- 
tion of  the  mobility,  we  may  attempt  the  stitching  forward  of  the  end  of  the  muscle, 
but  in  greater  limitations  the  bringing  forward  by  the  thread  operation.  In  this 
way,  wilh  the  aid  of  proper  after-treatment,  the  attainment  of  correct  adjustment 
of  both  optic  axes,  with  binocular  vision,  has  often  been  accomplished,  or  at  least  a 
less  annoying  position  of  the  muscularly  affected  eye,  with  suppression  of  the 
double  images  secured.     ( Graefe.) 

In  general,  the  hopes  of  the  patient  should  be  very  slightly  raised,  even  as  to 
any  improvement  in  the  appearance.  The  regulation  of  the  amount  of  effect  from 
>  an  operation  is  very  difficult,  and  even  in  theory  it  is  not  easy,  unless  we  disregard 
important  factors,  such  as  the  changed  resistance  in  various  states  of  the  accommo- 
dation, &c.  We  should  not  overlook  the  fact  that  these  mechanical  influences  of  the 
action  of  the  muscles  vary  exceedingly  after,  as  well  as  before,  the  operation,  and 
that  any  correction  attained  can  only  be  sufficient  for  certain  conditions. 
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4.  To  remove  the  ptosis  of  the  upper  lid, — which  often  remains  after  paralysis  of 
the  ocular  motor-nerve,  hut  often,  also,  occurs  alone, — the  following  proceeding  has 
been  lately  recommended.  First,  at  the  distance  of  a  few  millimeters  from  the  edge 
of  the  upper  lid,  a  transverse  incision  is  made  through  the  integument  of  the  lid,  down 
to  the  orbicular  muscle,  and  the  integument  of  the  lid  is  separated  from  the  latter 
toward  the  edge  of  the  orbit,  throughout  its  entire  width.  When  the  orbicularis  bas 
been  exposed  to  a  sufficient  width,  four  to  five  lines  of  it,  corresponding  to  the  gaping 
wound,  is  to  be  excised  with  curved,  scissors,  after  it  has  been  drawn  out  with 
toothed  forceps.  Then  three  stitches,  at  a  suitable  distance  from  each  other, 
are  so  to  be  passed  through  the  remaining  muscular  bundle  and  the  edges  of  the 
wound,  that  the  armed  needle  is  entered  near  the  free  edge  of  the  lid,  under  the 
ciliary  portion  of  the  muscle  and  out  at  the  wound,  then  under  the  muscle  at  the 
upper  part  of  the  wound,  and  through  the  skin  near  the  edge,  and  tied.  Thus  a  sub- 
cutaneous shortening  of  the  upper  lid  will  be  attained,  the  action  of  the  orbicularis 
weakened,  and  the  action  of  the  levator  seconded  by  the  reaction  of  the  lid.  If 
this  be  not  enough,  if  the  upper  lid  be  markedly  elongated,  it  will  be  well  to  cut  out 
a  crescentic  piece  of  the  integument  having  the  first  transverse  incision  as  its  base, 
and  then  apply  the  sutures.  A  pressure-bandage  is  then  applied  for  from  twelve  to 
twenty-four  hours  to  favor  union  by  the  first  intention.     (Graefe.) 

Authorities.— Graefe,  A.  f.  0.  I.  1.  S.  7,  9-23,  52-81,  433,  I.  2.  S.  312,  et  seq. ;  II.  1.  S.  282, 
284,  II.  2.  S.  299,  III.  1.  S.  182-189,  326-386,  III.  2.  S.  409,  VII.  2.  S.  24-35,  IX.  2.  S.  57-62,  XII. 
2.  S.  198,  202,  265-277 ;  klin.  Monatbl.  1863.  S.  3,  4, 1864.  S.  2-22 ;  Verhandlgn.  der  Heidelberg, 
ophth.  Versammlung.  1859.  S.  22.— Türck,  Zeitschr.  d.  Wien.  Aerzte.  1865.  S.  522-532.— Stellwag. 
ibid.  1854.  II.  S.  491-504,  Ophth.  II.  S.  1194-1200.— Schuft,  [now  Waldau]  Zur  Lehre  v.  d.  Wirk- 
ung u.  Lähmung  der  Augeumuskeln.  Berlin. — Alf.  Graefe,  A.  f.  O.  VII.  2.  S.  109  ;  kl.  Analyse 
Motilitätsstörgn.  etc.  Berlin  1859.  S.  17-37,  97-191.—  Nagel,  A.  f.  O.  VIII.  2.  S.  368-387.— 
Bonders,  Anom.  d.  Ace.  u.  Refr.  Wien  1866.  S.  502.  [Accommodation  and  Refraction  of  the  Eye. 
London,  p.  599].  Leidesdorf,  Wien.  med.  Jahrb.  1864.  4.  Text,  S.  112-118.— Ducheh,  ibid. 
Jahresb.  S.  28-42.— Benedikt,  Wochenbl.  d.  Wien.  Aerzte.  1863.  S.  351,  A.  f.  O.  X.  1.  S.  97-103, 
et  seq.— B.  Schulz,  Wien.  med.  Wochenschrift.  1862.  S.  243. — Jatial,  kl.  Monatbl.  1864,  S.  404. — 
Pagenstecher  u.  Sämisch,  kl.  Beobachtungen.  IL  Wiesbaden  1862.  S.  38. — Hirschmann,  ibid.  III. 
S.  89,  98. — Bering,  verbal  communication. — [Beard  and  Rockwell,  Medical  use  of  Electricity,  New 
York,  1867,  p.  50.] 
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DESCRIPTION  OF  THE  CHROMO-LITHOGRAPHS. 

A.  Congenital  excavation  of  the  Optic  Nerve,  and  crescentic  Posterior 
Scleral  Staphyloma. 

The  entrance  of  the  optic  nerve  is  reddened,  and  surrounded  by  a  ring  of  connec- 
tive tissue.  The  excavated  central  portion  of  the  papilla  is  seen  as  a  bright  white 
disc,  on  whose  margin  the  central  vessels  slightly  curve  over,  and  press  the  principal 
trunks  toward  tbe  center.  The  surface  of  the  posterior  scleral  staphyloma  is  slightly 
reddened ;  its  convex  border  has  a  fringe  of  pigment.  The  fundus  is  in  other  respects 
normal. 

B.  Apoplectic  Neuro-Retinitis. 

The  margin  of  the  optic  nerve,  especially  toward  the  inner  side,  is  very  indistinct, 
and  the  adjacent  parts  of  the  retina  finely  striated,  in  a  radiate  manner.  The  veins 
are  very  tortuous,  and  of  an  unevenly  dark-red  color.  There  are  numerous  blood 
extravasations,  with  their  long  diameter  generally  in  a  radiate  course. 

C.  Diffuse  Ueuro-Retinitis. 

The  densely-infiltrated  retina  gives  the  fundus  of  the  eye  a  dirty,  yellowish-red 
color.  The  optic-nerve  entrance  is  only  to  be  distinguished  on  the  porus  opticus, 
and  by  the  radiated  reddish  striation  of  the  parts  about ;  its  margin  being  completely 
obscured.  The  retinal  vessels  are  very  tortuous,  in  some  spots  darker  colored,  at 
others  completely  lost,  or  very  much  covered.  There  are  numerous  blood  extravasa- 
tions. Besides  these  there  are  several  roundish,  dirty-yeilow  spots,  partly  fringed 
with  pigment,  which  are  to  be  explained  by  exudations  on  the  posterior  surface  of 
the  retina,  and  the  changes  in  the  tapetum  connected  with  them. 

D.  Exudative  Neuro-Retinitis. 

Eecent  and  old  morbid  collections  already  advanced  in  atrophy.  The  entrance  of 
the  optic  nerve  slightly  reddened,  and  the  connective-tissue  ring  plainly  visible.  The 
inner  portion  of  the  optic  papilla  covered  by  an  irregularly-bounded,  recent  inflam- 
matory mass,  which  extends  up  to  near  the  borders  of  the  picture.  On  the  outer  mar- 
gin of  the  picture  are  two  similar  roundish  patches,  which  are  recent.  Above  and 
below  the  papilla,  is  a  large  and  irregular  patch,  and  in  the  immediate  vicinity  of  the 
outer  border  of  the  optic-nerve  entrance,  are  several  small  masses,  which  are  older, 
where  the  tendinous  white  sclerotica  shines  through  the  atrophied  choroid  and 
retina.  There  are  only  slight  remains  of  the  choroidal  tapetum  in  these  masses, 
in  the  form  of  dirty-yellowish  spots,  but  a  few  vascular  twigs,  appearing  as  if  cov- 
ered by  gauze,  remain.  Here  and  there  are  scattered  collections  of  dark  pigment 
from  proliferating  tapetum  cells.  The  remainder  of  the  fundus  appears  of  a  dirty- 
brown  color,  from  the  pigment  of  the  tunica  vasculosa. 
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E.  Circumscribed  atrophy  of  the  Retina  and  Choroid  after  exudative 
Ueuro-Retinitis.    Posterior  Staphyloma. 

In  the  vicinity  of  the  macula-lutea  there  is  seen  an  extensive,  irregular,  sharply-de- 
fined, tendinous  white  spot,  on  which  the  sclerotica  seems  to  lie  exposed.  Its  bor- 
der is  surrounded  by  neoplastic  pigment,  which  is  collected  in  lumps,  as  it  were,  and 
the  surface  is  strewn  with  analogous  large  and  small  groups  of  pigment.  The  red- 
dish color  of  the  fundus  indicates  the  partial  existence  of  the  choroidal  vessels.  The 
retinal  vessels  are  unchanged,  and  extend  over  the  surface,  and  thus  indicate  the 
existence  of  the  remains  of  the  anterior  retinal  layers.  The  fundus  of  the  eye,  between 
the  inner  boundary  of  the  white  spot  and  the  optic-nerve  entrance,  as  well  as  below 
the  latter,  is  lighter-colored,  owing  to  partial  destruction  of  the  tapetum,  and  a  less 
amount  of  atrophy  of  the  choroid.  It  has  somewhat  of  an  inlaid  appearance,  and, 
at  intervals,  is  slightly  clouded  by  the  vasa  vorticosge  of  the  tunica  vasculosa.  -  Be- 
low, and  to  the  inner  side,  are  seen  collections  of  tapetum  pigment,  resembling  bone- 
corpuscles.  An  exudation  has  here  occurred  on  the  outer  retinal  surface,  and 
atrophy  has  begun.  The  outer  half  of  the  papilla,  which  is  of  a  pale-red  color, 
and  which  glimmers  out  of  the  depths  as  a  bluish  white  disc,  is  surrounded  by  an 
irregular  posterior  scleral  staphyloma,  whose  surface  is  delicately  tesselated  with  the 
remains  of  pigment  of  the  tunica  vasculosa.  Such  a  tesselated  appearance  is  also 
seen  on  the  upper  periphery  of  the  fundus. 

F.  Atrophy  of  the  Retina  and  Choroid  after  exudative  Neuro-Retinitis. 
Posterior  Staphyloma. 

The  whole  fundus  has  a  striking  tesselated  appearance,  and  is  strewn  with  irreg- 
ular large  and  small  collections  of  dark  neoplastic  tapetum  pigment.  In  the  vicinity 
of  the  macula-lutea,  there  is  a  greenish-blue,  irregularly-bounded  spot,  which  may 
depend  on  exudation  and  great  atrophy  of  the  choroid  resulting  from  it.  The  same 
may  be  said  of  the  bright  spots  in  the  vicinity  of  the  optic-nerve  entrance,  which  are 
surrounded  by  pigment.    Crescentic  and  small  posterior  staphyloma.    Papilla  normal. 

G.  Partial  atrophy  of  the  Retina  and  Choroid,  after  exudative  Neuro- 
Retinitis  aveolaris  (Retino-Choroiditis).    Large  Posterior  Staphyloma. 

The  optic-nerve  entrance  is  slightly  reddened,  and  seen  in  an  oblique  projection, 
that  is,  as  an  oval  disc,  on  account  of  the  staphylomatous  distention  of  the  posterior 
scleral  zone.  The  staphyloma  is  shaped  like  a  shell,  tendinous  in  appearance,  of  a 
striking  bluish  color,  aüd  graded  almost  like  a  miniature  terrace.  The  border  contains 
a  great  deal  of  pigment.  Above  and  below,  touching  the  staphyloma,  there  is  a  small 
roundish,  pale-red  mass  of  exudation.  To  the  outer  side  of  the  scleral  staphyloma,  are 
two  groups,  connected  to  each  other,  of  ancient  inflammatory  centers,  roundish  in 
shape,  and  already  advanced  in  atrophy,  through  which  the  sclerotica  glimmers,  and 
which  appear  mostly  surrounded  by  a  ridge  of  dark  pigment.  On  the  inner  half  of 
the  fundus  are  numerous  scattered  small  atrophying  spots,  surrounded  by  pigment,  as 
well  as  some  recent  ones  of  a  yellow  color.  The  whole  fundus  has  a  tesselated  ap- 
pearance. 

H.  Atrophy  of  the  Retina  and  Choroid  in  consequence  of  exudative 
Neuro-Retinitis. 

The  optic  disc  is  pale,  and  has  somewhat  of  a  veiled  appearance.  The  connective- 
tissue  ring  is  very  indistinct.     The  whole  fundus  is  covered  with  bright  yellowish 
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white  spots,  the  smaller  of  which,  have  a  roundish  shape,  and  the  larger  ones  show 
that  they  have  been  formed  by  the  running  together  of  small  round  ones.  In  the  spots 
toward  the  periphery,  we  distinctly  recognize  the  vorticose  vessels  of  the  choroid, 
^vliile  they  are  entirely  destroyed  in  the  spots  which  are  more  central. 

On  every  hand,  a  fine  gray  stippling  is  seen,  which  seems  to  depend  on  remains  of 
the  pigment  of  the  tunica  vasculosa.  Thetapctum  on  the  surface  of  these  spots  is 
almost  entirely  destroyed,  but  on  the  edges  it  has  collected  in  irregular  heaps.  In  the 
spaces  between  the  spots,  the  fundus  appears  quite  normal  in  color,  slightly  stippled, 
and  at  intervals  strewn  with  neoplastic  collections  of  tapetum  pigment. 

I.    Nephritic  Neuro-Retinitis. 

The  optic-nerve  entrance  is  very  much  veiled,  especially  in  its  outer  half,  and 
contains  delicate  radiate  striations.  Close  to  it  is  an  extensive  mass  of  retinal  infil- 
tration, which  varies  greatly  in  density,  and  thus  has  an  appearance  as  if  made  up 
of  a  number  of  smaller  masses.  These  are  in  part  distributed  along  the  principal 
vascular  trunks,  and  are  combined  with  a  debcate  gauze-like  opacity,  in  which  the 
slightly  stippled  red  of  the  choroid  shows  through  more  or  less  markedly.  The 
branches  of  the  central  artery  passing  over  are  veiled,  at  intervals  dark-colored, 
again  lighter,  or  even  completely  concealed.  A  number  of  large  and  small  blood- 
extravasations  appear  near  them,  whose  long  axes  radiate  from  the  optic  papilla. 
The  outer  border  of  the  exudation  runs  into  the  characteristic  stellate  figure.  This 
arises  from  a  retinal  exudation  occurring  in  the  vicinity  of  the  macula-lutea.  and 
ending  in  atrophy  of  the  choroid  and  retina.  The  remainder  of  the  fundus  is  nor- 
mally colored,  and  slightly  stippled. 

K.    Nephritic  Nenro-Retinitis. 

The  optic-nerve  entrance  appears  distinctly  pushed  forward  by  infiltration,  of  a 
dirty-brown  color,  and  reddishly  striated  in  a  radiate  direction.  All  around  it  there 
is  a  large  patch,  of  a  whitish-yellow,  cloudy  color.  The  retinal  vessels  in  this  infil- 
tration have,  at  intervals,  entirely  disappeared.  Numerous  haamorrhagic  extrava- 
sations are  scattered  on  the  surface  of  the  patch.  The  outer  margin  is  lost  in  a 
dirty-brown  stippling.  The  border  in  other  places  is  distinctly  bounded,  but  is  very 
uneven. 

L.    Atrophy  of  the  Optic  Nerve  and  Retina. 

The  optic  papilla  is  of  a  bluish-white  color,  surrounded  by  a  distinct  ring  of  con- 
nective tissue,  and  the  whole  fundus  is  of  a  dirty,  grayish- white  color,  dull,  and  as  if 
veiled  over.  There  are  scattered  quite  dark,  irregularly-bounded  collections  of 
neoplastic  pigment,  which  have  a  gauzy  covering,  and  some  of  which  are  very 
indistinct,  and  are  plainly  distinguished  from  the  reddish  choroid  which  shows 
through.  The  central  vessels  are  very  thin,  and  soon  disappear,  having  but  few 
branches. 

M.  Typical  Pigment-degeneration  of  the  Retina,  pellucid  Atrophy  of 
the  Optic  Papilla. 

The  fundus  is  pale,  delicately  tesselated,  and  finely  stippled.  Around  its  peri- 
phery are  the  characteristic  collections  of  pigment,  resembling  bone-corpuscles. 
Entrance  of  the  optic  nerve  is  of  a  bright  white  color,  tendinous,  surrounded  by 
the  ring  of  connective  tissue.    The  central  vessels  very  thin,  with  few  branches. 
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N.  Detachment  of  the  Retina,  congenital,  flask-like  (ampulla),  Excava- 
tion of  the  Optic  Nerve. 

The  lower  and  outer  portion  of  the  retina  bulges  forward  as  a  very  opaque, 
cloudy,  folded,  sharply-defined  vesicle,  with  abrupt  edges.  The  otherwise  quite 
normal  ocular  fundus  is  very  much  shadowed  on  the  border  of  tbe  detachment,  by 
the  overhanging  detached  portion.  The  central  vessels  seem  to  be  abruptly  cut  off 
at  this  point,  again  coming  in  sight  at  some  distance  off  on  ascending  wall,  and  since 
they  follow  the  irregularities  of  the  folded  retinal  portion  they  have  a  very  tortuous 
course  to  the  periphery.  On  movements  of  the  eye,  the  vessels  and  detached 
portion  of  retina  may  be  seen  to  move  here  and  there.  The  optic-nerve  entrance 
is  surrounded  by  a  fully-developed  ring  of  connective  tissue.  The  excavation  has 
a  somewhat  irregular  border,  is  of  a  bright  white  color,  and  has  a  delicate  gray 
stippling  from  the  interstices  of  the  lamina  cerebrosa.  The  vessels  bend  sharply  bver 
the  border,  and  appear,  in  part,  on  the  floor  of  the  excavation,  and  are  again  lost 
sight  of. 

0.  Traumatic  Rupture  of  the  Choroid,  partial  Atrophy  of  the  Optic 
Nerve. 

P.    Incipient  Glaucoma. 

The  trunks  of  the  central  vessels  are  very  much  bent  on  the  edge  of  the  pale 
optic  papilla,  and  have  a  beak-like  curvature.  The  central  portions  of  the  larger 
branches  are  very  pale  as  far  as  seen.     The  macula-lutea  is  very  distinctly  seen. 

Q,.    Absolute  Glaucoma. 

The  entrance  of  the  optic  nerve  is  clear  white  in  color,  tendinous,  and  has 
bluish-gray  shadowed  borders.  The  ring  of  connective  tissue  greatly  developed,  with 
irregular  edges.  All  the  retinal  vessels  are  beak-shaped  on  the  edge  of  the  papilla. 
Only  a  few  very  tortuous  and  gauzy  remains  of  its  central  portions  are  seen,  which 
do  not  reach  to  the  porus  opticus,  but  which  are  probably  to  be  referred  to  dis- 
tended collateral  vessels.  The  principal  veins  are  very  full.  The  fundus  is  also 
tessellated  on  the  periphery. 

R.  Posterior  Staphyloma,  partial  Atrophy  of  the  Horoid,  Blood  extrava- 
sation in  the  vicinity  of  the  Macula-Lutea. 

Optic-nerve  entrance  slightly  reddened.  The  bright  surface  of  the  staphyloma 
delicately  inlaid  with  the  remains  of  the  pigment  of  the  tunica  vasculosa.  The 
upper  and  outer  portion  of  the  fundus  is  coarsely  tesselated,  as  a  result  of  advanced 
atrophy  of  the  tapetum  and  of  the  choroid,  and  the  sclerotica  appears  at  intervals 
through  the  pigment.  The  vorticose  vessels  of  the  choroid  are  plainly  visible  -on  the 
remainder  of  the  fundus. 

S.    Posterior  Staphyloma,  partial  Atrophy  of  the  Choroid  and  Retina. 

The  margin  of  staphyloma  surrounding  the  optic-nerve  entrance  is  sinuated 
bright,  tendinous  white  in  color,  spotted  with  gray  from  the  remains  of  pigment  of 
the  tunica  vasculosa.  The  optic  papilla  is  oval  on  account  of  oblique  projection. 
Fundus  is  everywhere  greatly  tesselated,  and  at  intervals  covered  by  proliferating 
tapetum.  It  is  of  a  lighter  oolor  in  the  vicinity  of  the  macula-lutea  from  advanced 
atrophy. 


TRANSLATORS'  APPENDIX. 


TKANSLATOBS'  APPEOTDIX. 

LATERAL  ILLUMINATION"  AND  THE  OPHTHALMOSCOPE. 

Introduction. — Professor  Stellwag  ha3  assumed,  in  his  Treatise,  that  the  reader 
has  already  made  himself  familiar  with  the  employment  of  lateral  or  oblique  illu- 
mination and  the  use  of  the  ophthalmoscope.  This  assumption  is  quite  proper  for 
Germany,  where  the  practice  of  ophthalmology  is,  to  a  very  great  extent,  limited  to 
specialists.  It  is,  however,  hardly  right  for  a  work  prepared  to  meet  the  wants  of 
general  as  well  as  special  practitioners  in  the  United  States,  to  leave  the  matter  in 
this  way.  Inasmuch  as  it  is  hoped  that  our  translation  will  prove  to  be  a  complete 
text-book  for  diseases  of  the  eye,  we  have  deemed  it  necessary  to  compile  the  follow- 
ing addendum  to  the  preceding  pages,  comprising  a  very  brief  description  of  the 
above-named  diagnostic  aids.  "We  have  also  added  a  set  of  Professor  Jaeger's  Test- 
Types. 
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Lateral  Illumination. 

This  should  ho  conducted  in  a  darkened  room,  although  a  little  experience  will 
enable  the  surgeon  to  use  the  method  quite  well,  in  one  that  is  partially  illumi- 
nated. A  lighted  lamp  is  placed  on  one  side  and  at  a  level  with  the  patient's  eye ; 
then,  by  means  of  a  two-inch  convex  lens,  a  cone  of  light  is  directed  upon  the  eye 
to  be  observed,  as  is  seen  in  the  wood-cut  given  on  the  preceding  page. 

By  holding  a  second  convex  lens  in  front  of  the  eye,  a  magnified  image  of  the 
cornea,  iris,  anterior  chamber,  and  crystalline  lens  is  obtained.  This  method  is  espe- 
cially valuable  in  cases  of  iritis  and  cataract.  Indeed,  it  is  almost  indispensable  in 
the  doubtful  cases  of  the  former  disease. 


The  Ophthalmoscope. 

History  of  its  Discovery. — The  glittering  of  the  eyes,  observed  especially  in 
the  eyes  of  the  domestic  animals,  dogs  and  cats,  was  formerly  ascribed  to  a  sponta- 
neous development  of  light  under  the  influence  of  the  nervous  system.  The  first 
to  controvert  this  opinion  were  Prevost,  Eudolphi,  and  Gruithuisen,  in  1810,  the 
first  of  whom  discovered  that  this  glitter  could  not  be  seen  in  a  dark  room,  and  that 
the  appearance  was  therefore  only  to  be  considered  as  a  reflection  of  incident  rays. 

Gruitbuisen  traced  the  effect  to  the  operation  of  the  tapefcum,  combined  with  a 
great  refraction  by  the  crystalline  lens.  Eudolphi  first  noticed  that  the  observer 
must  look  into  the  eye  in  a  certain  direction  in  order  to  see  the  glitter. 

The  exact  conditions  of  the  luminosity,  without  any  explanation  of  it,  were 
determined  by  Behr  in  1839,  who,  in  describing  a  case  of  complete  absence  of  the 
iris  in  a  girl,  stated  that  in  order  to  see  the  reflection  the  eye  of  the  observer  must 
look  in  a  direction  parallel  to  that  of  the  rays  incident  upon  the  eye  of  the  child. 
At  a  later  period,  dimming,  BrucTce,  and  Coccius  completely  exhausted  the  subject 
of  the  apparently  spontaneous  luminosity  of  the  human  eye. 

The  first  problem,  as  to  why  the  eyes  of  men  and  animals  sometimes  shine  with 
a  reddish  lustre,  being  solved,  the  second  remained,  that  is,  why  the  interior  of  the 
eye  usually  appears  dark. 

This  second  one  was  first  fully  answered  by  Heinrich  Heimholte,  now  Professor 
of  Physics  in  the  University  of  Heidelberg,  but  then  in  Königsberg,  in  the  year  1851, 
although  De  la  Hire  in  1709,  and  Kussmaul  in  1845,  had  already  taken  some  steps 
in  the  way  of  the  discovery.  Seventeen  years  have  thus  elapsed  since  this  discovery 
of  the  ophthalmoscope.  It  is  not  too  much  to  say,  and  it  has  been  said  very  often, 
that  it  has  completely  revolutionized  practice  in  certain  departments  of  ophthal- 
mology, or  rather,  created  new  fields  of  labor  in  them. 

Helmholtz  predicted  of  its  use  as  follows  :  "  I  do  not  doubt,  judging  from  what 
can  be  seen  of  the  state  of  the  healthy  retina,  that  it  will  be  possible  to  discern  all  it9 
diseased  conditions,  as  far  as  these,  if  seated  in  other  transparent  parts,  such  as  the 
cornea,  would  admit  of  diagnosis  by  the  sense  of  sight.  I  believe  also,  that  the 
turbidity  of  the  vitreous  body  will  be  determined  with  greatly  increased  facility 
and  certainty.  I  do  not  consider  it  an  overstrained  expectation  that  all  the  morbid 
changes  of  the  retina  or  vitreous  body,  found  on  the  dead  subject,  will  admit  of 
recognition  in  the  living  eye."  How  much  more  than  these  expectations  have  been 
fulfilled,  is  readily  answered. 
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Principles  on  which  the  Use  of  the  Ophthalmoscope  depends. 

In  looking  into  the  eye  of  another  person,  the  pupil  usually  appears  black,  and 
the  interior  of  the  organ  does  not  return  a  single  reflected  ray  to  the  observer. 
This  is  an  apparent  exception  to  the  well-known  law,  that  the  passage  of  light  from 
one  medium  to  another  is  never  complete,  and  that  some  of  the  rays  that  fall  upon 
the  new  medium  are  in  all  cases  reflected. 

The  incident  light  is  to  some  extent  reflected,  part  being  absorbed  by  the  pigment 
of  the  choroid,  and  by  the  sclerotica.  The  reflected  portion,  however,  in  conse- 
quence of  the  action  of  the  cornea  and  crystalline  lens,  returns  to  exactly  the  point 
whence  it  came;  the  incident  and  emergent  cones  exactly  coincide.  The  object  and 
its  retinal  image  are  in  the  position  of  conjugate  foci,  and  the  rays  proceeding  from 
either  focus  are  reunited  in  the  other.  In  order  to  perceive  the  returning  rays,  it 
is  evident  that  the  eye  of  the  observer  must  be  placed  between  the  source  of  light 
and  the  eye  that  is  illuminated,  which  can  not  be  done  without  cutting  off  the  illumi- 
nation from  the  latter. 

It  is  also  impossible  to  perceive  light  from  the  eye  of  another  person,  when  the 
latter  is  exactly  accommodated  for  the  pupil  of  the  examiner.  Under  these  circum- 
stances, a  perfectly  dark  image  will  be  formed  on  the  retina  of  the  eye  that  is  observed. 
The  dioptric  media  will  return  an  image  of  this  dark  portion  of  the  retina  to  the 
former,  and  the  observer  will,  therefore,  see  nothing  but  the  reflection  of  his 
own  dark  pupil. 

Professor  Helmholtz,  after  it  had  been  shown,  by  Von  UrlacTi,  that  the  rays  could 
be  intercepted  by  means  of  a  plate  of  glass,  and  reflected  so  as  to  illuminate  the  eye, 
found  the  reason  that  the  retina  could  not  be  distinctly  seen,  and  also  means  for 
making  it  visible.     There  were  three  things  to  be  done :, 

1.  The  eye  must  be  sufficiently  illuminated. 

2.  The  eye  of  the  observer  must  be  placed  in  the  direction  of  the  emergent 
rays. 

3.  These  emergent  rays  must  be  changed  from  their  convergence,  and  rendered 
divergent  or  parallel. 

In  a  well-darkened  chamber,  the  light  of  a  lamp  was  allowed  to  fall  on  a  polished 
plate  of  glass  in  such  a  manner,  that  the  rays  of  light  entered  the  eye  to  be 
examined. 

The  observer  placed  himself  on  the  other  side  of  the  glass  plate,  and  made  the 
convergent  rays  divergent  by  a  concave  lens. 

This  instrument  was  the  first  ophthalmoscope. 

The  use  of  the  ophthalmoscope,  as  thus  described,  is  not  now  very  general ; 
silvered  or  metallic  mirrors,  having  greater  illuminating  power,  have  been  generally 
substituted  for  the  plate  of  glass.  "What  is  known  as  Liebreich's  or  Anagnostaki's 
instrument  is  now  generally  used,  or  the  binocular  ophthalmoscope,  of  which  we 
shall  shortly  speak.  The  first  instrument  of  Helmholtz,  however,  solved  the  prob- 
lems which  rendered  possible  all  the  suggestions  of  the  subsequent  ophthalmo- 
scopes, such  as  those  of  Reute,  Ooccius,  Jaeger.  Stellwag,  &c,  which  are  minutely 
described  in  Zander's  work  on  the  ophthalmoscope. 

Liebreich's  small  instrument  consists  of  a  round,  metallic,  concave  mirror,  of 
about  one-and-a-half  inches  in  diameter,  and  six  inches'  focal  length.  It  has  a  central 
aperture  of  about  one  tenth  of  an  inch  in  diameter,  and  is  mounted  on  a  light  handle 
of  about  six  inches  in  length.     Behind  the  mirror  is  a  hinged  clip,  by  which  lenses 
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may  be  held.    The  lenses  held  in  this  clip  are  concave,  varying  in  focus  from  six 
inches  to  twelve  inches,  with  convex  ones  often  and  twelve  inch  focus. 

In  using  this  instrument,  the  patient  and  surgeon  sit  face  to  face  in  a  darkened 


Fig.  95. 


room,  and  a  lamp  or  gas-burner  is  placed  at  the  side  of,  and  a  little  behind,  the 
patient's  head,  the  flame  being  on  a  level  with  his  ear.  The  surgeon  takes  the 
mirror  and  reflects  the  light  upon  the  patient's  eye,  just  as  the  rays  of  the  sun  may 
be  reflected  on  any  given  surface  by  means  of  a  reflector. 

The  pupil  will  now,  instead  of  being  black,  exhibit  an  orange-red  color,  as  seen  in 
the  chromo-lithographic  plates  in  this  volume ;  but  there  will  be  no  view  of  the  nerve- 
entrance,  unless  the  patient  be  very  myopic  or  hypermetropic,  in  which  case  the 
vessels  of  the  retina  will  also  be  seen  moving  in  the  same  direction  with  the  head  of 
the  surgeon,  if  the  patient  be  hypermetropic,  and  in  the  contrary  direction  if  he  be 
myopic.  If  the  examiner  is  a  beginner  with  the  ophthalmoscope,  he  will,  perhaps, 
find  it  necessary  to  dilate  the  pupil  with  the  sulphate  of  atropia.  This  will  not  be 
necessary,  however,  after  some  little  practice,  and,  since  it  impairs  the  patient's  sight 
very  much,  by  destroying  the  accommodative  power,  atropine  should  not  be  used 
for  an  ophthalmoscope  examination,  unless  it  be  actually  necessary,  and  then  the 
patient  should  be  instructed  as  to  its  effect  on  vision.  A  neglect  of  this  precaution 
has  caused  many  patients  to  ascribe  the  natural  progress  of  the  disease  to  the  use 
of  the  atropine. 

The  ophthalmoscopic  mirror  should  be  held  about  a  foot  from  the  eye  to  be 
examined,  and  the  surgeon  may,  by  gradually  approaching  the  mirror  to  the  patient, 
examine  successively  the  cornea,  lens,  and  vitreous  humor. 

By  approaching  the  mirror  close  to  the  patient's  eye,  after  some  practice,  the 
optic  nerve,  macula-lutea,  the  arteria  centralis  retinas,  with  the  veins,  may  be  seen. 
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This  is  the  direct  method  of  using  the  ophthalmoscope,  and  by  it  an  erect,  virtual, 
magnified  image  of  the  optic  nerve  and  retina  may  be  seen. 

The  beginner  will  immediately  succeed  in  getting  the  eye  illuminated,  and  seeing 
the  orange-red  reflection  from  the  choroid,  but  it  will  require  some  practice  before 
be  can  make  out  the  nerve  and  vessels. 

In  the  indirect  method,  the  object-glass  is  employed.  This  is  used  as  in  the  fig- 
ure. The  surgeon  holds  this  object-glass  with  his  left  hand  about  an  inch  from  the 
eye  to  be  examined,  and  the  mirror,  as  before,  immediately  before  his  own,  and 
about  a  foot  from  the  eye  to  be  examined.  The  rays  of  light  reflected  from  the 
fundus  of  the  eye  strike  the  object-glass,  and  form  an  inverted  real  image. 

If  the  eye  of  the  observer  be  normal  or  hypermetropic,  the  inverted  image  is 
made  more  distinct,  by  the  use  of  a  convex  eye-piece  in  the  hinged  clip.  In  thus 
examining  with  one  eye,  the  proper  estimation  of  the  different  planes  in  which  the 
parts  lie  either  normally,  or  in  a  morbid  condition,  is  somewhat  difficult,  at  first.  A 
little  experience,  however,  enables  the  observer  to  tell  from  the  bending  of  the  ves- 
sels, and  the  change  in  focus  necessary  for  the  clear  study  of  each  part,  whether  the 
optic-nerve  entrance  be  excavated,  or  the  retina  pushed  forward  by  effusion.  It  is 
well  to  remark,  that  it  is  better  for  the  examiner  to  accustom  himself  to  keep  both 
eyes  open  in  the  use  of  the  monocular  ophthalmoscope,  as  being  less  wearisome,  and 
perhaps  better  enabling  the  surgeon  to  properly  adjust  his  accommodative  powers. 

The  accompanying 
wood-cut,    which     origi-  Fig.  96. 

nally  appeared  in  Zan- 
der's work  on  the  oph- 
thalmoscope, will  give 
an  idea  of  the  relation 
and  appearance  of  the 
veins  and  arteries  of  the 
optic  papilla.  For  a  true 
representation  of  the  col- 
oring of  the  fundus  oculi, 
as  illuminated  by  the  oph- 
thalmoscope, the  reader  is 
referred  to  the  Chromo- 
lithographie plates  accom- 
panying this  work.  In 
order  that  the  observer 
may  see  the  optic-nerve 
entrance,  the  patient 
should  be  directed  to  turn  his  eye  inward.  He  may  look  at  the  left  ear  of  the 
surgeon,  if  it  is  the  right  eye  that  is  being  examined,  and  vice  versa. 


Binocular  Ophthalmoscope. 


'  This  Instrument  is  nsed  to  obviate  the  objections  to  the  monocular.  It  was  first 
suggested  hjBr.  Giraud  Teuton.  The  principle  of  the  binocular  ophthalmoscope 
consists  in  the  division  of  every  bundle  of  rays  passing  from  any  one  point  of  the 
ophthalmoscopic  image  into  two  parts,  one  of  which  goes  to  the  right  retina,  and 
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the  other  to  the  left.  There  is  a  combination  of  rhombic  prisms  behind  the  reflect- 
ing mirror,  which  allows  or  causes  the  division  of  the  rays  as  above  stated.  The 
advantage  of  vision  with  both  eyes,  in  any  case,  where  an  accurate  knowledge  is 
desired  as  to  the  different  planes  of  parts  making  up  the  ophthalmoscopic  image,  is 
undeniable ;  but  we  believe  we  are  not  saying  too  much,  when  we  assert  that  in 
the  United  States,  some  form  of  the  monocular  instrument  is  generally  preferred,  and 
that  the  binocular  instrument  is  comparatively  little  used.  "We  have,  therefore, 
contented  ourselves  with  this  brief  reference  to  its  claims. 

The  reader  is  referred  to  the  authors  from  whom  this  sketch  is  compiled,  for  a 
detailed  account  of  the  various  instruments,  which  are,  after  all,  as  has  been  said,  but 
modifications  of  the  original  instrument  of  Professor  Helmholtz. 

Jaeger's  Test-Types. 

A  person  who  is  able  to  read  No.  1  of  Jaeger's  test-types  at  a  little  distance  beyond 
six  inches  from  the  eye,  and  No.  20  at  20  feet,  may  be  said  to  have  normal  acuteness 
of  vision.  As  was  said  in  the  body  of  the  work,  these  types  are  not  arranged  on  any 
other  principle  than  a  regular  gradation  in  size,  yet  in  every-day  practice  they  are 
found  exceedingly  useful,  and  to  a  certain  extent  accurate  tests,  and  we  have  accord- 
ingly appended  them. 

Authorities. — The  Ophthalmoscope.  Its  varieties  and  its  use.  Translated  from  the  German 
of  Dr.  A.  Zander.  By  B.  B.  Carter.  London,  1864.  A  Handy  Book  of  Ophthalmic  Surgery. 
By  John  Z.  Laurence  and  Bobert  G.  Moon.  London,  1866.  Vorlesungen  über  den  Gebranch  des 
Augenspiegels,  von  ö.  Schweigger,  M.  D.,  etc.    Berlin,  etc.,  1864. 
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Aberration  chromatics,  611. 
.Ablation  of  staphyloma,  105. 
Abscess  of  the  cornea,  38. 
iris,  178. 
lids,  366,  36L 
orbit,  440. 
Accommodation,  575. 

paralysis  of,  634 
range  of,  575. 
spasm  of,  640. 
Achromatopsia,  647. 
Achrupsia,  647. 
Acne,  452. 

ciliaris,  363. 
Adaptation,  575. 

of  artificial  eyes,  488. 
Adjustment,  575. 
Aegiiops,  361,  415. 
After-images,  650,  688. 
Amaurosis,  amblyopia,  659. 

adnata,  congenital,  ansemic,  66T. 
anoptica,    ex-anopsia,  from  disuse,  87, 

653. 
apoplectic,  669. 
central,  cerebral,  669. 
congestive,  669. 
diabetic,  668. 
epileptic,  667. 
from  alcohol,  669. 

Blight's  disease,  668. 

caries  of  teeth  and  orbit,  673. 

disease  of  corpora  quadrigemina, 

676. 
embolism,  665. 

intracranial  tumors,  670,  673. 
lead,  668. 
meningitis,  672. 
nux  vomica,  668. 
opium,  668. 
ozosna,  673. 
periostitis,  673. 
quinine,  669. 
tobacco,  668. 
urea,  668. 
gravidarum,  669. 
hereditary,  671. 

hydrocephalic,  meohanical,  664,  678. 
menstrualis,  669. 
partial,  670. 
simulated,  664 
spinal,  678. 
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Amaurosis,  syphilitic,  670,  675. 
traumatic,  652. 
trifacial,  652. 
Amaurotic  cat's-eye,  266. 
Ametropie  eyes,  578. 
Amotio  retinae,  154. 
Anaesthesia  optica,  651. 

ex-anopsia,  653. 

from  constitutional  disease,  652. 

lightning,  652. 
traumatic,  652. 
trifacial,  652. 
Ankyloblepharon,  357,  377. 
Anchylops,  861,  415. 
Anerythropsia,  648. 
Aneurism,  true,  472. 

by  anastomosis,  472. 
Angioma,  470. 
Anthrax  palpebrarum,  366. 
-Antiphlogistics,  16. 
Aphakia,  603. 
Arcus  senilis  of  cornea,  37. 

lens,  496. 
Arteria  hyaloid  persist.  109. 
Artificial  pupil,  194,  196. 

through  sclera,  92. 
Asthenopia,  622. 

of  the  retina,  657. 
Astigmatic  eyes,  579. 
Astigmatism,  570,  611. 
Astringents,  28. 
Atheroma,  373,  452. 
Atresia  pupillae,  185, 189. 
Atrophy  of  the  choroid,  23L 
eye-ball,  231. 
optic  nerve,  164 
Atropia,  9,  23. 

Bandage,  hermetical,  309, 

pressure,  2. 
Basedow's  disease,  437. 
Bathymorphia,  586. 
Bdellotomy,  15. 
Becker's  tables,  618. 
Blennorrhcea  of  conjunctiva,  303. 

lachrymal  passages,  420. 
Blephardenitis,  358. 
Blepharitis,  852. 

ciliaris,  365. 
tarsalis,  371. 
Blepharophimosis,  377. 
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Blepharospasm,  696. 
Bonnet's  capsule,  434. 
Bowman's  layer,  34. 

Calabar  bean,  18,  24, 193. 
Calomel,  dusting  in  of,  9,  27. 
Cancer,  459,  468. 
Canaliculus,  division  of,  418. 

obliteration  of,  430. 
probing,  425. 
Canthoplasty,  378. 
Capsule,  Tennon's,  Bonnet's,  434. 
Capsulitis,  496,  502. 
Carbuncle  of  the  lids,  356. 
Carcinoma,  468. 

Cataract,  493  ;  adnata,  514  ;  argentea,  503  ;  calcarea, 
503;  capsular,  63,  502,  504;  capsulo-lenticular, 
501 ;  cholesterinica,  503  ;  choroidalis,  189  ;  com- 
plicated, 512 ;  cortical,  497 ;  cruenta,  blood,  189  ; 
cystic,  503;  diabetic,  515;  discoid,  502;  dura, 
hard,  499;  ergotica,  515;  false,  189;  fibroid,  503; 
fibro-calc.,  503 ;  fluid,  502  ;  glaucomatous,  245  ; 
grumous,  189  ;  hyaloid,  114 ;  inflammatory,  496  ; 
lactea,  500,  502;  lymph,  189;  laminated,  522; 
mature,  ripe,  530 ;  mixed,  497 ;  myaline,  502 ; 
natans,  519  ;  nigra,  516  ;  nuclear,  497,  516  ;  osse- 
ous, 504;  over-ripe,  631;  partial,  504;  perinu- 
clear, 505  ;  pigmented,  189  ;  polar,  114  ;  puru- 
lent, 497  ;  putrid,  503 ;  pyramidal,  504 ;  second- 
ary, 524 ;  siliquata,  503 ;  soft,  499 ;  spontaneous, 
520 ;  spurious,  1S9 ;  stellata,  508 ;  traumatic, 
520  ;  tremulans,  619. 
Cataract,  diagnosis  of,  506. 

operations  for,  528. 
spontaneous  cure,  522. 
Cat's-eye,  amaurotic,  266. 
Cavernous  tumors,  470. 

Cerebro-spinal  meningitis  as  cause  of  panophthal- 
mitis, 257. 
Chalazion,  373. 
Chemosis,  287. 
Cbiasma,  118. 
Chloroma,  463. 
Choloid  bodies,  212. 
Chondroma,  456. 
Choroid,  anatomy  of,  207. 

detachment  of,  ,220. 
rupture  of,  226. 
Choroiditis  areolaris,  136. 
exudative,  135. 

hyperplastic  or  sarcomatous,  464. 
metastatic,  257. 
serous,  213. 
suppurative,  220,  253. 
Chromatodysopsia,  647. 
Chromo-lithographs,  description  of,  739. 
Chromopsia,  Chrupsia,  650. 
Cicatrices,  corneal,  81. 

with  anterior  synechia,  82, 
Cilia,  354. 
Ciliary  muscle,  208. 

division  of,  206. 
Circulation,  intraocular,  9. 
Cirsophthalmos,  272. 


Clavus,  83. 
Cold  applications,  15. 
Colly ria,  28. 
Color-blindness,  647. 
Comedones,  363. 
Condylomata  of  the  iris,  183. 
Conjunctiva,  283. 
Conjunctival  croup,  321. 
Conjunctivitis,  283. 

blennorrhoeal,  303. 
catarrhal,  293. 
degenerative,  290. 
«  diphtheritic,  290,  32L 

gonorrhoeal,  303. 
membranous,  290,  300. 
Conus,  crescent,  275. 
Convergence  of  optic  axes,  577. 
Corelysis,  193,  202. 
Corymorphosis,  196. 
Cornea,  34 ;  abscess  of,  54  f  artificial,  92 ;    bony 

degeneration  of,  83  ;  chalky  deposits  on,  83 ; 

conical,  93  ;  conjunctiva  of,  35  ;  corpuscles  of, 

35  ;  curvature  of,  569  ;  inflammation  of,    37  ; 

inflam.    neuro-paralytic,   57;   senile    changes 

of,  37. 
Corpus  vitreum,  109. 
Couching,  541. 
Counter-irritation,  19. 
Crystalline  lens,  494. 
Cups,  16. 
Cyclitis,  207. 
Cylindroma,  471. 
Cysts,  453,  479. 

Cysticercus  cellulosae,  472,  518. 
Cystoid  cicatrization,  247. 
Oysto-sarcoma,  461. 

Dacryo-adenitis,  413,  423. 
Dacryocystitis,  416j  420. 
Dacryoliths,  414. 
Dacryops,  413. 
Daltonism,  648. 
Depression  of  cataract,  541. 
Dermoid  tumors,  454. 

Descemet's,  Desrnours',  membrane,  34,  36, 174. 
Detachment  of  the  retina,  154. 
Dictyitis,  128. 

Diphtberitis  conjunctiva?,  291,  321. 
Diphtheritic  paralysis  of  the  muscle  of  accom.  635. 
Diplopia  (see  Double  Vision),  822. 
Discission  or  division  of  cataract,  534,  552. 
Dissecting  glasses,  630.  - 
Distichiasis,  368,  384. 
Displacement  of  the  pupil,  90,  203,  529. 
Diostoma  oculi  humani,  518. 
Douches,  13. 

Double  images,  572,  624,  692,  702. 
vision,  719,  726,  729,  730. 

Echinococcus,  472. 
Ectasia  corneae,  93. 
Ectopia  lentis,  620. 
Eczema,  48. 
Ectropion,  398. 
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FJeotrioity  in  asthenopia,  630. 
mydriasis,  688. 
opac.  of  cornea,  88. 
paralysis  of  ocular  muscles,  735. 
conjunctivitis,  736. 
Elephantiasis  palpebrurn,  454. 
Embolia,  art.  cent,  retinas,  665. 
Emmetropia,  579. 

Emphysema  lach.  sac.  423  ;  orbital,  436. 
Encanthis,  452. 
Encephaloid  glioma,  456. 
Enophthalmos  spasticus,  696. 
Entoptic  appearances,  643. 
Entozoa,  472,  806,  807. 
Entropion,  392. 
Ephidrosis  palpebral,  357. 
Epicanthus,  698. 
Epilepsia  retina?,  667. 
Episclera,  263. 
Epithelial  cancer,  469. 

opacities  of  the  cornea,  80. 
Ergotism  as  cause  of  cataract,  515. 
Erysipelas  of  lids,  357. 
Excavation  of  the  optic  nerve,  119,  129. 

glaucomatous,  238. 
Excochleatio  cataractae,  535. 
Exophthalmos,  exophthalmia,  437. 
Exostosis,  456. 

fungosa,  467. 
External  recti  muscles,  laying-back,  630. 
Extraction  of  cataract,  flap,  557. 
linear,  554. 
modified  linear,  536. 
lens  and  capsule  entire,  539. 
transverse,  541. 
Eye,  artificial  ,'488. 
care  of,  1-10. 
shades,  7. 
•washes,  30. 
Eye -ball,  atrophy  of,  23L 
enucleation,  485. 
extirpation  of,  483. 

Falling  experiment  of  Hering,  718. 

Ear  point,  575. 

Eavus  of  the  lids,  366. 

Far-sightedness,  581,  603,  605. 

Fibroid  tumors,  453. 

Fil  de  Florence  (Fischschnur),  402. 

Filaria  oculi  humani,  518. 

Flap  extraction,  557. 

Focal  distance,  571. 

line,  anterior  and  posterior,  571. 
Foci,  147. 
Foreign  bodies  in  the  aqueous  chamber  and  iris,  198. 

lens,  517. 

eye,  256. 
Fungus  hasmatodes,  470. 

Gerontoxon  corneas,  37. 
lentis,  .496. 
Glasses,  concave,  594. 

convex,  607,  813. 

oylindrical,  617. 


Glasses,  periscopic,  596. 
prismatic,  629. 
Glaucoma,  215,  237. 

absolute,  251. 

fulminating,  244. 
Glioma,  456. 
Globulin,  494. 
Goggles,  3. 

Goitre  and  exophthalmos,  437. 
Gonorrhoea!  ophthalmia,  303. 
Grando.  452. 

Granular  conjunctivitis,  327. 
Granuloma,  467. 
Green-blindness,  648. 

cataract,  240. 
Gummy  tumors,  178,  467. 

Hasmophthalmia,  181. 
Hancock's  operation,  205,  247. 
Hebetudo  visus,  581. 
Hemeralopia,  655. 
Hemiopia,  663. 
Hernia  corneas,  62. 
Hernia  of  lach,  sac,  423. 
Herpes  conjunctivas,  342. 

corneas,  44. 
Herpetic  pannus,  343. 
Heurteloup's  artificial  leech,  15. 
Histoid  tumors,  453. 
Hodometer,  702. 
Hordeolum,  359,  371. 
Horner's  muscle,  353. 
Horopter,  694. 
Hyalitis,  109.      - 
Hydatids,  472. 
Hydromeningitis,  40,  50. 

Hydrophthalmos,  hydrops  cameras  anterior,  94. 
Hydrops  nervi  optici,  126. 

subretinalis,  154,  232. 
Hyperesthesia  retinas,  650. 
Hyperpresbyopia,  hypermetropia,  hyperopia,  579, 

581,  600,  604. 
Hypermetropia,  cause  of  retinitis,  141. 
Hypophasma,  181. 
Hypopion,  54, 178. 
Hypopium-keratitis,  54. 

Impetigo  faciei,  49. 
Incapsulation  of  foreign  bodies,  113. 
Instabilitas  oeulorum,  696. 
Insufficience  of  the  muscles,  624. 
Inoculation  of  the  conjunctiva,  78. 
Internal  ophthalmia,  212. 
Intraocular  circulation,  9,  123. 

myotomy,  205. 
Inunction  treatment,  17. 
Iridectomy,  195,  234. 
Iridenkleisis,  205. 
Irido-capsulitis,  179. 
Iridodesis,  204. 
Iridodonesis,  507. 

choroiditis,  213,  224. 

sympathetic,  230.  — 

cycliris,  179,  213,  224. 
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Iris,  anatomy  of,  174. 
atrophy  of,  187. 
prolapse  of,  65. 
staphyloma  of,  66. 
Iritis,  174. 

secondary,  184 
serous,  177. 
suppurative,  178. 
sympathetic,  184. 
syphilitic,  185. 
Irritants,  26. 
Ischsemia  retinae,  666. 

Jaeger's  test-types,  751-767. 

Keratectasia  ex-panno,  76,  96. 
ulcerativa,  62. 

Keratitis,  34  ;  neuroparalytic,  58  ;  diffuse  or  paren- 
chymatous, 51 ;  postica,  40  ;  punctata,  50  ;  sup- 
purative, 54  ;  vascular,  41 ;  cicatritial,  86. 

Keratoconus,  94. 

Keratocele,  62. 

Keratoglobus,  95. 

Kerato-iritis,  179. 

Keratonyxis,  553. 

Kopiopia,  asthenopia,  581. 

Lachrymal  fistula,  417. 

apparatus,  anatomy,  409. 

inflammation  of,  413,  416,  420. 
calculi,  414. 
LagophthalmoB  cholericus,  732. 
paralyticus,  399. 
spasticus,  698. 
Lamina  cribrosa,  119. 

fusca,  176,  207. 
Laminaria  digitata,  428. 
Lamp  shades,  6. 
Lateral  illumination,  746. 
Leeches,  14. 

Lens,  crystalline,  494 ;  capsule  of,  493 ;  curvature  and 
refractive  conditions,  596  ;  dislocation,  520 ;  ec- 
topia, 520;  entozoa,  518 ;  foreign  bodies  in,  617  ; 
inflammation  of,  522;  injuries,  516;  luxation, 
520 ;  senescence,  514. 
Leontiasis,  456. 
Leucoma,  80. 

Lice  as  cause  of  blepharitis  ciliaris,  366. 
Lids,  abscess  of,  356,  361  ;  acne,  363  ;  anatomy  of, 
352  ;  chancre  of,  357  ;  erysipelas,  357  ;  eversion, 
398  ;  inflammation,  852  ;  inversion,  392 ;  oede- 
ma, 356. 
Ligamentum  pectinatum,  36,  174. 

palpebrarum,  352. 
Limbus  conjunctivalis,  34,  283. 
Limitation  of  the  visual  field,  662. 
Linear  extraction,  534,  654. 
Line  of  direction,  572;  visual,  572;  accommodation, 

575. 
Lipoma,  455. 
Litbiasis,  452. 
London  smoke-glasses,  7. 
Lupus  of,  the  lids,  356,  467. 

conjunctiva,  290. 
Luscitas,  695,  709. 


Luxatio  lentis,  520. 

Lymph  cataract,  189. 

Macula  cornea,  79. 

epithelial,  80. 
fibrosa,  80. 
lutea,  130. 

Madarosis,  368. 

Malignant  pustule  of  lids,  356. 

Mariotte's  spot,  160,  662. 

Maxwell's  circle,  648. 

Medullary  sarcoma,  459. 
carcinoma,  468. 

Megalopsia,  581. 

Meibomian  glands,  353. 

Melanoma,  456. 

Melanotic  carcinoma,  468. 
sarcoma,  459. 

Meliciris,  452. 

Membrana  capsulo-pupillaris,  495. 

Megalopsia,  140,  581,  647. 

Meningitis  cerebro-spinal  epid.,  142. 

Mercurials,  17. 

Mesoropter,  713. 

Metallic  incrustation  on  the  cornea,  83. 

Metamorphopsia,  140. 

Micropsia,  140,  581,  647. 

Milk  cataract,  500. 

Milium,  miliary  nodules;  452. 

Middle  poiDt,  optical,  of  the  eye,  572. 

Modifitrl  linear  extraction,  536,  562. 

Molluscum,  454. 

Monocular  diplopia,  jio'yopia,  580. 

Monostoma  lentis,  518. 

Moon-blindness,  651. 

Morbid  tumors,  449. 

Morphia,  24. 

Mouches  volantes,  643. 

Müller's  supporting  fibers,  130. 

Muscles  of  the  eye,  685;  of  the  lids,  352;  lachry- 
mal apparatus,  409 ;  bringing  forward  of,  719  ; 
Horner's,  354  ;  laying-back,  630,  712 ;  motions 
of,  687 ;  orbicularis,  355 ;  paralysis  of,  698 ; 
spasm  of,  696. 

Mydriasis,  582,  637. 

Mydriatics,  8,  21. 

Myodesopia,  644. 

Myocephalon,  83. 

Myopia,  584. 

apparent,  640. 

in  distance,  640. 

from  opacity  of  cornea,  87. 

posterior  staphyloma,  279. 

Myopic  eyes,  579. 

Myosis,  582,  642. 

Myotics,  24. 

Myotomy,  intraocular,  205. 

Myxoma,  455. 

Nsevi  venosi,  471. 
Narcotics,  20. 
Near  point,  675. 

sightedness,  588. 
Nervus  opticus,  118. 

Neuritis  optici,  neuro-retinitis,  125;  apoplectio, 
139  ;  ascending,  141 ;    circumscripta,  136,  148 ; 
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descending,  126,  141  ;  diffuse,  134,  137 ;  exuda- 
tive, 135, 146  ;  nephritic,  151 ;  pigmentosa,  171 
purulent,  136  ;  suppurative,  136 ;  tuberculous, 
136. 

Night-blindness,  172,  655. 

Nictitatio,  696. 

Nodal  point,  572. 

Nuclear  point,  693. 
surface,  693. 

Nystagmus,  696,  723. 

(Edema,  malignant,  of  lids,  356. 
Onyx,  56. 

Ophthalmia,  anterior,  posterior,  212  ;  chronic,  gran- 
ular-trachoma,   327  ;    morbillosa,    scarlatinosa, 
variolosa,  295;  neonatorum,  315;   neuro-pary- 
litio,  57  ;  psorica,  impetiginosa,  serpiginosa,  46 ; 
pustularis,   phlyctenulosa-herpes ;    scrofulous, 
46 ;  subconjunctival,  varicosa,  343  ;  sympathet- 
ic, 230. 
Opacities  of  the  cornea,  79 ;  epithelial,  80 ;  paren- 
chymatous, 79  ;  tendinous,  80  ;  vitreous,  115. 
Ophthalmoblennorrhea,  286,  303,  389. 
Ophthalmocenthese,  162. 
Ophthalmoplegia,  731. 
Ophthalmoscope,  746. 

binocular,  749. 
in  astigmatism,  612. 
choroiditis,  210. 
glaucoma,  237. 
hypermetropia,  600. 
myopia,  584. 
retinitis,  131. 
Ophthalmo-spasm,  696. 
Ophthalmo-stat.,  197. 
Ophthalmotonometer,  237. 
Optic  nerve,  anatomy,  118. 

excavation  of,  119,  120. 
atrophy,  164. 

functional  diseases  of,  647. 
inflammation  of,  125. 
ophthalmoscopic  appear.,  120. 
Opium,  20. 
Optometer,  584. 

Orbicular  muscle,  353  ;  paralysis,  698  ;  spasm,  696. 
Orbit,  433  ;  abscess,  440  ;  caries,  435 ;  emphysema, 
extravasations,  436  ;  inflammation,  434 ;  tumors 
of,  477. 
Organoid  tumors,  453. 
Osteoma,  456. 
Osteo-  sarcoma,  456. 
Osteo-steatoma,  456. 

•  Pannus,  74  ;  herpetic,  74,  343  ;  siccus,  74  ;  trachoma- 
tous, 74 ;  traumatic,  74. 
Panophthalmitis,  214,  253. 
Paracentesis  corneas,  70,  73,  193. 

bulbi,  539. 
Paralysis,  paresis  of  accommodation,  634. 

the  muscles  of  the  eye-hall, 
726. 
Papillary  excrescences  on  iris,  177. 
Pachyblepharitis,  367. 
Pagenstecher's  operation  for  entropion,  394 


Peribrosis,  lupus  of  the  commissure,  400. 

Periorbitis,  445. 

Perivasculitis,  retinal,  138. 

Petit's  canal,  110. 

Perforation  of  the  cornea,  62. 

Periscopic  glasses,  596. 

Phakitis,  496,  522. 

Phakohymenitis  (Bee  Capsulitis) 

Phakohydropsy,  502. 

Phakomalacia,  499. 

Phakoscleroma,  499. 

Phlebectasia,  471.  / 

Phosphenes,  649. 

Photophobia,  46,  649. 

Photopsia,  650. 

Phthisis  bulbi,  66,  258. 

Phlyctenular  conjunctivitis,  342. 

Pinguecula,  454. 

Plathymorphia,  602. 

Plesiopia,  588. 

Plica  semilunaris,  283. 

Polyopia,  572. 

Polypus,  fibrous,  460. 

of  lach,  sac,  414. 
Porus  opticus,  122. 
Posterior  synechia,  177. 

staph,  of  sclera,  275. 
Polar  cataract,  114. 
Presbyopia,  581,  603,  605. 
myopic,  588. 
Pressure-bandage,  2. 

intraocular,  9,  123. 

intravascular,  124. 
Prolapse  of  the  iris,  64. 

artificial,  203. 
lens,  519. 
vitreous,  560. 
Prothesis  ocularis,  488. 
Protnberantia  sclerotica,  281 
Prisms,  629. 
Pseudoplasma,  452. 
Pterygium,  345. 
Ptosis,  308,  698. 

Pulsation  of  the  retinal  vessels,  123. 
Pupil,  artificial,  91;   displacement  of,  203;  move- 
ments of,  180. 
Purgatives,  19. 
Pyorrhoea,  303. 

Raphania  as  cause  of  cataract,  541. 

Reclination  of  cataract,  541. 

Refraction,  anomalies  of,  569. 

Retina,  128  ;  atrophy  of,  164  ;  corresponding  points 

of,    693;   epilepsy  of,    667;    detachment,  154 ; 

functional  disorders,  647  ;  incongruence  of,  696  ; 

inflammation  of,  132 ;  pigment  degeneration  of, 

171 ;    puncture  of,  163 ;  senile  changes,   132 ; 

sense  of  locality,  690. 
Register  of  the  field  of  vision,  662. 
Retinitis  (see  Neuro-retmitis.) 
Red  blindness,  648. 
Retino-choroiditis,  135. 
Retention  tumors,  451. 
Ruischiana  membrane,  207. 
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Sarcoma,  459. 

Scarification  of  the  conjunctiva,  16. 

iSclilemm's  canal,  262. 

Sclera,  sclerotic,  262  ;  staphyloma  of,  265. 

Sclerectomy,  92. 

Scleritis.  sclerotitis,  262. 

Sclerochoroidal  staphyloma,  265;  antteum,  anulare, 
269 ;  partial,  267  ;  posticum,  275  ;  total,  265. 

Sclerochoroiditis,  264. 

Scleroticonyxis,  552. 

Scotoma,  643. 

Scrofulous  ophthalmia,  46. 

Sebum  palpebral,  353. 

Short-sightedness,  584. 

Smoke-glasses,  7. 

Snowden's  speculum,  562. 

Snow-blindness,  657. 

Snuff-taking,  4. 

Spasm  of  accommodation,  640. 

levator  palpebr.  sup.,  698. 
orbicularis  palp.,  &c,  696. 

Spectacles,  594;  cylindrical,  617;  colored,  protec- 
tive, 7  ;  dust,  3  ;  prismatic,  629  ;  stenopaic,  90  ; 
periscopic,  596  ;  strabismus,  711. 

Spectrum,  muco-lach.,  295. 

Bpintherism,  650. 

Spooning,  535. 

Spotted  retina,  171. 

Squint,  700. 

Staphyloma,  93  ;  cicatrical,  99  ;  cornea],  62,  93  ; 
sclerotic,  265 ;  posticum  scarpse,  275 ;  iris,  66  ; 
Crittchet's  operation  for,  106. 

Steatoma,  454. 

Steinheil's  glasses,  593. 

Strabismus,  695,  700 ;  adnatus,  709 ;  angle  of,  700  ; 
apparent,  695  ;  congenital,  709  ;  concomitant, 
701 ;  hypermetropia,  705  ;  incongruous,  696  ; 
myopic,  707,  708  ;  paralytic,  709  ;  relative,  708  ; 
secondary,  87,  712. 

Strabometer,  702. 

Strabotomy,  712. 

Stye,  371. 

Snbretinal  effusion,  154. 

Suction  method,  535. 

Suppuration  of  the  globe,  273. 

Suppurative  choroiditis,  253. 

Sutures  in  the  cornea,  561. 

conjunctiva,  717. 

Symblepharon,  380. 

Sympathetic  ophthalmia,  230. 

Syncanthus,  380. 

Synchisis,  corp.  vit.,  115. 

Syndesmitis,  conjunctivitis,  283. 

Synechia,  anterior,  85, 112,  125  ;  posterior,  228,  241. 

Syphilitic  ulcers  of  lids,  356. 

Sweat  disease  of  eye-lids,  357. 


Tapetum,  174,  207. 

Tapping  the  anterior  chamber,  70, 193. 

subretinal  effusion,  163. 

vitreous,  539. 
Tarsal  ligament,  352. 

glands,  353. 
Tarsoraphy,  402. 
Tears,  412. 

Teratoid  tumors,  453. 
Tenon's  capsule,  434. 
Tensor  choridea,  208. 
Tension  measurer,  237. 
Telangiectasia,  471. 
Test-types,  751-767. 
Tetanus  oculi,  696. 

Tobacco-smoke,  4  ;  amaurosis  from,  668. 
Trachoma,  308,  327. 
Trachomatous  bodies,  288. 
Trichiniasis,  368,  384. 
Trichosis  bulbi,  455. 
Transverse  section  for  cataract,  541. 
Transplantation  of  cornea,  92. 
Tuberculosis  bulbi,  222. 
Tumors,  451. 

extraocular,  477. 

intraocular,  482. 

of  brain  causing  neuro-retinitis,  142. 
Tunica  vasculosa,  207. 

Typical  pigment  degeneration  of  retina,  171. 
Tylosis,  367. 

Ulcer  of  cornea,  56. 
Unguis,  56. 

Vasa  vorticosas,  210. 

Veils,  3. 

Vertigo,  695. 

Visual  field,  hemiopic  contraction  of,  663. 

interruption  or  contraction,  662. 
limitations,  662. 
mappiDg  out,  660v 
register  of,  662. 
Vitreous,  anatomy  of,  109. 
blood  in,  113. 
inflammation  of,  109. 
purulent  infiltration  of,  116. 
Vitrina,  110. 
Vortex  purulentus,  55. 

Warts,  454.. 
"Window  curtains,  6. 
Wounds  of  lens,  516. 

Xerophthalmia,  xerosis,  290,  350. 

Zonula,  110. 
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